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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

1445, 1-10S5 AVENUE SLJITE ·20:, 

DALLAS TEXAS 75202-2033 

DECLARATION FOR THE RECORD OF DECISION 

SITE NAME AND LOCATION 

VERTAC, INC .• Jacksonville, Arkansas 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial action for ~ 
vertac, Inc. in Jacksonville, Arkansas, which was chosen in N 
accordance with CERCLA, as amended by SARA, and, to the extent ~ 
practicable, the National Oil and Hazardous Substances Pollution 0 
contingency Plan (NCPl. This decision is based on the 
administrative record for this site. 

The State of Arkansas concurs with the selected remedy ( see 
Appendix El. 

ASSESSMENT Of THE SITE 

Actual or threatened releases of hazardous substances from this 
site, if not addressed by implementing the response action selected 
in this Record of Decision (ROD), may present an imminent and 
substantial endangerment to public health, welfare, or the 
envi ror.rner.t. 

DESCRIPTIW Of THE SELECTED REMEDY 

This Record of Decision is for the Vertac off-site areas. The off­
site areas include the active and abandoned se,.,age collection 
lines, abandoned Old Sewage Treatment Plant, active West Wastewater 
Treatment Plant, and the Rocky Branch Creek and Bayou Meta flood 
plain and sediments. · 

The major components of the selected remedy include: 

o se,.,age Collection Lines Sediments '-'Ould be 
removed from the active sewage collection lines 
between the Vertac plant site and the west 
waste,.,ater Treatment Plant and incinerated onsite. 
Pipe liners would be installed in the cleaned sewer 
lines. The abandoned line would be filled with 
grout to reduce the migration of contaminants in the 
line. 

o Old Sewage Treatment Plant -- The sludge would be 
removed from the sludge digester and incinerated 
onsite. The sludge drying beds would be capped with 
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one foot of clean soil. Accumulated water in the 
treatment units would be removed, treated and 
discharged, and the treatment units would be 
demolished and capped with one foot of clean soil. 
A notice would be placed in the deed recommending 
that the Old sewage Treatment Plant site zoning 
remain commercial/industrial and access be 
restricted. 

west wastewater Treat1,1ent Plant -- The aeration 
basin would be drained, the dikes demolished, and 
the entire basin capped with one foot of clean soil. 
A notice would be placed in the deed recommending 
that the west Wastewater Treatment Plant site zoning 
remain commercial/industrial and access be 
restricted. 

Rocky Branch creek and Bayou Meto Flood Plain -- In 
order to minimize ecological damage to the 
floodplain and to the downstream areas, the 
floodplain areas that are currently residentially 
zoned will be resarnpled and only those areas with 
actual 2,3,7,8 tetrachloro-dibenzo-p-dioxin (2,3,7,8 
TCDD) levels greater than 1.0 ppb will be removed 
and incinerated onsite. 

o Rocky Branch creek and Bayou Meto Monitor fish 
in these streams for dioxin and continue ban on 
commercial fishing and advisory discouraging sport 
fishing as long as fish fillet tissue dioxin levels 
are above Food and Drug Administration alert level. 

The residuals from wastewater dewatering and treatment (such as 
filer spools, spent activated carbon, etc. l would be incrnerated 
ons te. onsite refers to areas within the Vertac Plant fence line. 
Inc nerator ash would be disposed of onsite. 

The drummed wastes onsite are currently being incinerated under a 
state contract. The State of Arkansas is using the funds from a 
trust fund that was established when Vertac went bankrupt for this 
incineration project. A Remedial Investigation/Feasibility Study 
(RI/FS) for the onsite facility, structures, soils, groundwater,, 
etc., is in progress. This RI/FS will be conducted under two 
operable units (OU). The RI/FS for OU #1 (tank contents, above­
ground structures, etc. l will be completed by December 1990. The 
RI/FS for OU #2 (soils, groundwater, etc.) is scheduled for 
completion in March 1992. 

STATUTORY DETERMINATIONS 

The selec~ed remedy is protective of human health and the 
environment, complies with Federal and State requirements that are 
legally applicable or relevant and appropriate to the remedial 
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I 
action, and is cost-effective. This remedy utilizes permanent 
solutions and alternative treatment technology, to the maximum I 
extent practicable, and satisfies the statutory preference for 
remedies that employ treatment that reduces toxicity, mobility, or 
volume as a principal element. 

Because this remedy will not result in hazardous substances 
remaining onsite (that is, in the off-site areas addressed by this 
ROD) above health-based levels, the five-year review will not apply 
to this action. 

I 

Date Robert E. Layto.Jr.,P .. 
Regional Administrator 
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VERTAC SUPERfUND SITE 
RECORD OF CONCURRENCES 

The vertac superfund Site Record of Decision for the Off-Site 
Operable Unit has been revieved and I concur: 

~ s'>. • f:t.:~h",4c--medial Project Manager 
superfund Enforcement - Arkansas/Louisiana section (6H-EAl 

,>1.. ~ 
furret io-.;tii:f 
sup fund Enforcement - Arkansas/Louisiana Section (6H-EA) 

7;fb1~J,rnt Branch (6H-El 

~¼&W-1' 
wastQ Enforcement, ALqN Section (6C-WA) 

<G~orge R. Alexander 
Regional Counsel (6Cl 

~~~c..M,? 

Mel Mc ar an 
Waste Enforce~ent, ALON Section (6C-WA) 
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THE DECISION SUMMARY 
FOR VERTAC, tNC. OFF-SITE 

OPERABLE UNIT 

I. SITE NAME, LOCATION, AND DESCRIPTION 

SITE NAME AND LOCATION 

The Vertac, Inc. Superfund Site is located in Jacksonville, 
Arkansas (Figure 1) and consists of the Vertac Plant Site (or 
Onsitel and the vertac Off-Site area (Figure 2). The Vertac 
Off-Site area addressed in this Record of Decision includes: 

o Wastewater collection lines between the Vertac Plant site 
and wastewater treatment facilities, including 10,350 feet 
of active lines and 4,350 feet of the abandoned Rocky Branch 
Creek interceptor. 

o Old (abandoned) sewage treatment plant (Old STP), including 
clarifiers, trickling filters, sludge digester, sludge 
drying beds, and surface soils. 

o West Wastewater Treatment Plant (West WWTP), including the 
three-acre aeration basin (lagoon) and two 22-acre oxidation 
ponds. 

o Rocky Branch creek and Bayou Meto flood plain, including the 
residentially-zoned area south of the vertac property line 
and north of the fork in Rocky Branch creek. 

o Rocky Branch Creek and Bayou Meto sediments. 

GEOGRAPHY 

The investigation area occupies approximately 36 square miles 
in and to the west, south, and east of the City of 
Jacksonville, Arkansas. The surface gradient in the area is 
generally to the south-southeast. There are two major 
drainageways in the area, Rocky Branch Creek and Bayou Meta. 
Minor drainageways are intermittent streams that flow into 
Rocky Branch and Bayou Meto in the spring or during periods of 
heavy rainfall. 

Rocky Branch originates near the northern boundary of 
Jacksonville and flows generally south, traversing the Vertac 
plant property along the west side. About two miles south of 
the vertac plant it empties into Bayou Meto. Being a young 
stream, Rocky Branch is characterized by low sinuosity, low 
levels of suspended sediments, and a high bed-load potential. 
Sediment load of Rocky Branch is derived from erosion of 
upgradient and surrounding terrain. Average sediment depth is 

l 
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about 10 inches. Channel deposits are predominantly silt and 
clay. 

Generally, both banks are steep, but there are occasional small 
point bars at meanders. Lag gravels are found on point bars 
and along the upper reaches of the stream. As the stream 
approaches Bayou Meto, the channel becomes wider and deeper and 
the sediments become finer. 

Bayou Meto begins in the Atoka Formation approximately one mile 
northwest of Jacksonville. At the Fall Line, Bayou Meto 
changes course from south to east, and due to bedrock changes, 
becomes broad and sinuous. Also, the gradient decreases, 
resulting in sluggish water flow. Abandoned and partly filled 
channels with interconnecting oxbow lakes, ponds, and minor 
tributaries are common. 

Sediments in Bayou Meto are generally fine grained sand, silts, 
and clays. Due to the sluggish water flow, gravel deposits are 
rare. Organics from vegetation decay also make up a large 
portion of the sediment. About 130 miles southeast of 
Jacksonville, Bayou Meto empties into the Arkansas River. 

Precipitation is well distributed throughout the year, though 
spring is the wettest season. August and October are the 
driest months. September is not a dry month, however, and high 
intensity rainfall is not uncommon. Thunderstorms are very 
common, particularly in the summer and fall. An average of 56 
days a year have thunderstorms, often accompanied by strong 
winds and hail. 

Evaporation is an important element in the area meteorological 
system. During the summer, as much as 173 inch of water per 
day evaporates. Abundant sunshine and high temperatures can 
result in drought and a significant loss of soil moisture. 
Severe droughts occur once every 10 to 15 years. 

LAND USE/POPULATION 

Land use in the investigation area is a mixture of residential 
and agricultural with extensive undeveloped and uninhabited 
woodlands in the area near the confluence of Rocky Branch creek 
and Bayou Meto. Land use zoning is shown on Figure 3. The 
portion just south of the vertac plant site, between Marshall 
Road and the Missouri-Pacific railroad tracks, south to W. Main 
Street, is residential, a combination of single-family homes 
and apartments. The section immediately west of the railroad 
tracks and north of w. Main street is undeveloped. The area 
between W. Main Street and s. Redmond Road is commercial and 
light industrial. Just south of s. Redmond Road is 
undeveloped, uninhabited lane that includes the Jacksonville 
sewage Treatment Plant, DuPree Park, and Lake DuPree. The rest 
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of the investigation area is either farmland, mainly irrigated 
rice fields in the area south of Jacksonville and Bayou Meta, 
woodlands, or residential. There is substantial suburban 
residential development on the strip of higher ground along 
Highway 161 and in the area north of Bayou Mete. 

The investigation area is partly within and partly adjacent to 
the City of Jacksonville. The population growth of 
Jacksonville has been as follows: 1950 - 2,474; 1960 -
14,488, 1965 - 18,078; 1970 - 19,832; and 1980 - 26,788. The 
population in the area of investigation outside Jacksonville 
is estimated to be about 3,300. 

GEOLOGY 

The investigation area lies along the Fall Line, a boundary of 
major physiographic provinces in Arkansas. Northeast of the 
Fall Line, the Arkansas Valley Province generally consists of 
consolidated Paleozoic Era materials with recent alluvium in 
stream valleys. Southeast of the Fall Line are unconsolidated 
Quaternary sediments of the Mississippi Embayment. 

Table 1 presents a generalized geologic section of the 
investigation area. Figure 4 illustrates the general geology 
of the area. The central area of the City of Jacksonville lies 
on Wi !cox Format ion. Wi !cox is made up of weathered brown 
shale, g~ay micaceous shale, gray and gray-green siltstones and 
clay, and thick sand beds. The general strike of Wilcox 
deposits is northeast-southwest, with a southeasterly dip at 
a rate of 20 to 50 feet per mile. Some of the thick sand beds 
make excellent aquifers. 

Under:ying the Wilcox and on the outskirts of the city is the 
Midway Formation. Most of the Vertac plant lies on Midway 
deposits. Midway is found throughout the Mississippi Ernbayment 
subsurface and outcrops along the Fall Line. In the 
Jacksonville area it lies unconformably on Paleozoic bedrock. 
In the study area, the Midway Group is undifferentiated, but 
in other locations it has been divided into two members. i\n 
upper member is blue-gray to dark gray, fissile, flaky shale, 
containing sideritic, concretionary layers. The lower member 
consists of soft gray, calcareous, fossiliferous shale with 
basal lenses of white limestone. Structurally, the strike of 
the Midway is northeast-southwest, with horizontal beds along 
the Fall Line. Under the embayrnent, beds dip slightly 
southeast. In the investigation area, the Midway Formation is 
not k~own to provide water for wells. The basal limestone and 
sands:one lenses furnish water to domestic wells southwest of 
Little Rock, however. 

Outs i-:5.e Jacksonville to the south and east, and under lying 
approximately three-fourths of the study area are Quaternary 
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alluvial and terrace deposits of the Mississippi Embayment. These 
are Pleistocene Age deposits that are lithologically similar, 
overlain by fine sand, silt, and clay of recent age. The terrace 
deposits are on one or more terrace levels. Quaternary recent 
alluvium has been divided into two units on the basis of where the 
units are found: 

o Deposits of local streams or of overbank flows of 
major streams (in some areas these include deposits 
in abandoned meanders of major streams); 

,o Deposits in major stream channels or in mappable 
meanders of major streams ( in some areas these 
include alluvial deposits in natural levees). 

These deposits can be further broken down into two distinct 
lithologic units: 

o surface or upper alluvium is predominantly clay or 
silt with basal sand and gravel; 

o A lower alluvial unit consists of a coarse basal 
sand and gravel grading upwards to a fine sand, silt 
and clay. 

The northwest part of the area of investigation is Atoka 
Formation. The Atoka Formation is the most commonly found 
surface formation in the Arkansas Valley and is thought to 
underlie most Mississippi Embayment sediments. A small portion 
of the Vertac plant lies on Atoka Formation. It outcrops along 
the Fal 1 Line escarpment, or is often covered with a thin 
veneer of Quaternary recent deposits and soil. South of the 
Fall Line the Atoka dips steeply to the southeast. North of 
the Fall Line the formation is very thick, perhaps 7,000 to 
9,000 feet, and thins rapidly to the east. Atoka Formation 
consists of gray to black, splintery, finely to coarsely 
textured micaceous shale containing lenses of white, tan, or 
gray siltstone and fine to medium grained shaly sandstone. 
The Lower Atoka member found in the study area may also be 
characterized by dark colored chert and an interval of medium 
to dark gray flaky shale. 

Water is found in fractures in the rock, which become fewer and 
less open with depth. For this reason, water wells in the 
Atoka are shallow and rarely greater than 50 to 60 feet deep. 

Isolated subsurface remnants of undifferentiated Cretaceous 
deposits are found near the Fall Line, though they do not 
outcrop in the investigation area. Hydrologically they are 
unimportant. Water found in them is often salty. 
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GROUNDWATER 

In the investigation area, all rock formations are capable of 
containing groundwater. Figure 5 shows the local aquifers. 
In the relatively impermeable Atoka Formation rocks northwest 
of the Fall Line, most of the groundwater movement is through 
bedding planes and fractures. The unconsolidated rocks 
southeast of the Fall Line are more permeable, and so have 
greater quantities and higher rates of groundwater flow. In 
the area of investigation only the Wilcox and Quaternary 
formations can be considered aquifers. 

Wilcox Aquifers 

The Wilcox Formation provides two distinct aquifers. The Lower 
Wilcox aquifer is the most important. This aquifer can yield 
500 gpm to 2,000 gpm in some places. It is utilized as a water 
source east of Jacksonville, but not in Jacksonville or the 
investigation area. 

The other 11ilcox aquifer is referred to as the Minor Wilcox 
aquifer. At this location the Wilcox can be considered a 
shallow aquifer. Throughout the rest of the area, however, 
where it underlies Quaternary alluvial and terrace deposits, 
it is considered a deep aquifer. Wilcox aquifers in the 
investigation area consist of thin sand beds interbedded with 
clay. The yield and chemical quality of water from Wilcox 
aquifers differs widely due to the discontinuous nature of the 
sand matrix. 

Quaternary Aquifers 

Quaternary aquifers are also found in alluvial and terrace 
deposits in the area of investigation. These are shallow 
aquifers and recharge is primarily by infiltration from 
precipitation. Substantial seasonal water level variations 
occur because the majority of wells in these aquifers are used 
for irrigation. During the summer growing season, water levels 
can drop 10 to 15 feet because of over-pumping. These aquifers 
are part of the Mississippi River Valley alluvial aquifer which 
extends 380 miles from north to south and covers most of the 
west side of the Mississippi Embayment. 

Formerly, the Jacksonville municipal water source was from 
Quaternary alluvial aquifers. Currently, Jacksonville gets its 
water from sources outside the investigation area. 

There are three categories of Quaternary alluvial aquifers in 
the investigation area: surface and lower alluvial aquifers, 
based on surface and lower lithologic units, and an alluvial 
aquifer in st:ream valleys overlying Atoka deposits. Except for 
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low pumpage domestic wells, the surface aquifer is rarely used 
due to its low yield of less than 50 gpm. The lower alluvial 
aquifer constitutes the most important aquifer in the area, 
with yields similar to Wilcox, ranging from 500 gpm to 2,000 
gpm. The alluvial aquifer in stream valleys overlying Atoka 
deposits exists in the northwest part of the area of 
investigation, but is not known to be used as a water source. 

Major Quaternary water-bearing zones are generally confined, 
being overlain by sediments with lower permeability. Aquifer 
characteristics depend on the size and sorting of the host 
lithologic unit. Because these vary considerably from place 
to place, a quantitative statement on hydraulic characteristics 
cannot be made. 

Quaternary alluvial water in the investigation area is 
typically of the calcium bicarbonate type. The calcium content 
ranges from 4 to 85 ppm; magnesium l to 21 ppm; sodium 3.4 to 
20 ppm; and bicarbonate 15 to 282 ppm. Analysis of water from 
wells indicates that the water north of Bayou Meto is less hard 
and contains less calcium and dissolved solids than typical 
alluvial aquifer water. Most alluvial aquifers throughout the 
area have a high iron content, ranging from 0.12 to 6.8 ppm. 

Other units in the area are the Atoka and Midway formations, 
and undifferentiated cretaceou~ deposits. These do not yield 
sufficient water for domestic use, however. 
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II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

HISTORY OF THE VERTAC SITE 

The vertac plant was first used in the 1930's as the Arkansas 
Ordnance Plant, a federal government munitions factory (see 
Figure 6 for the plant's location.). In 1948, the Reasor­
Hill company purchased the site and built a plant to formulate 
insecticides and herbicides. At first, Reasor-Hill 
manufactured insecticides such as DDT, aldrin, dieldrin, and 
toxaphene. During the 1950'5, Reasor-Hill began production of 
the herbicides 2,4-dichlorophenoxyacetic acid (2,4-D); 2,4,5-
trichlorophenoxypropionic acid (2,4,5-TP or Silvex); and 2,4,5-
trichloropehenoxyacetic acid (2,4,5-T). The dioxin compound 
2,3,7,8-tetra-chlorodibenzo-p-dioxin (TCDD) is an impurity 
formed during the production of 2,4,5-T and is the major 
contaminant of concern at the site. During Reasor-Hill's 
operations, untreated process wastewater was discharged from 
the west end of the plant and channeled into Rocky Branch 
Creek. Rocky Branch creek flows into Bayou Meta a few miles 
south of the site. 

Jacksonville residents complained about odors from the Reasor­
Hill discharge and about the quality of fish caught in the 
Bayou. In 1961, the City of Jacksonville's sewage treatment 
plant (referred to as the Old STPl was upgraded by adding a 
sludge digester, sludge-drying beds, and two 22-acre oxidation 
ponds. At that time, the city agreed to accept and treat 
wastes from the pesticide plant, and Reasor-Hill began 
discharging some of its process wastewater into the City of 
Jacksonville's sewage treatment plant. 

In 1961, the Hercules Powder company (now Hercules, Inc.) 
purchased the plant and continued to manufacture the same 
products. When Hercules purchased the site, drums containing 
organic wastes that had been stacked by Reasor-Hill southwest 
of the plant production area were buried there. This burial 
area became known as the Reasor-Hill landfill (see Figure 6 for 
location). 

In 1964, Hercules built a pretreatment facility consisting of 
equalization basins and neutralization systems. After 
complaints continued regarding water quality downstream of the 
Jacksonville sewage treatment plant, it was determined that the 
existing plant was overloaded. In 1969, Hercules and the city 
constructed a three-acre aerated lagoon upstream of the 
oxidation ponds, using a federal grant. After that time, all 
process wastewater from the plant was discharged into the 
Jacksonville wastewater treatment facilities. 
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In 1964, Hercules began to treat its product using a solvent 
process. The process removed most of the dioxin from the 
product, resulting in contaminated 1 iquid and solid waste 
residues. These contaminated still bottoms were pumped into 
drums and allowed to solidify. The drums were then buried in 
an area north of the plant production area. This area is 
commonly known as the Hercules-Transvaal landfi 11 area ( see 
Figure 6). 

During 1967-68, Hercules produced "Agent Orange," a mixture of 
2,4-D and 2,4,5-T, for the Department of Defense. Agent Orange 
was used as a defoliant in the jungles of Vietnam. A finding 
of possible teratogenic effects of Agent Orange by the National 
cancer Institute resulted in a ban on the use of Agent Orange 
in Vietnam. Soon after the ban became effective, many other 
uses of z, 4, 5-T were discontinued. Hercules then ceased 
operations at the Jacksonville plant. 

From 1971-76, Hercules leased the plant to the Transvaal 
Corporation. Transvaal resumed production of 2,4-D and 
intermittently produced 2,4,5-T. In 1976, Transvaal purchased 
the property from Hercules. Transvaal buried toluene still 
bottom wastes in the Hercules-Transvaal landfill. However, in 
1974 Transvaal discontinued burying these wastes and began 
storing drums of the waste above ground. 

In 1978, Transvaal was reorganized through bankruptcy 
proceedings and the reorganized company, Vertac Chemical 
corporation, operated the plant until 1987. When EPA banned 
most uses of 2,4,5-T in 1979, Vertac halted 2,4,5-T production. 
However, Vertac continued to produce 2,4-D, using the equipment 
previously used to formulate 2, 4, 5-T. Therefore, the 2, 4-D 
waste may have been cross-contaminated with dioxin. In 1982, 
Vertac began recycling 2,4-D waste liquids and also reportedly 
eliminated the potential for cross-contamination by using new 
equipment. Vertac continued to accumulate drums of 2, 4, 5-T 
waste until 1979 and 2,4-D waste until 1987, when pesticide 
production at the site was discontinued. 

In 1979, the Arkansas Department of Pollution control and 
Ecology (ADPC&E) issued an order that required vertac, Inc. to 
improve their hazardous waste practices, and in 1980 the U.S. 
Environmental Protection Agency (EPA) and ADPC&E jointly filed 
suit in federal district court against Vertac, Inc. and 
Hercules, Inc. A Consent Decree entered into by EPA, ADPC&E, 
Vertac, and Hercules in January 1982 required an independent 
consultant to assess the conditions of onsite wastes and to 
develop a proposed disposal method for the wastes. The 
proposal, called the "Vertac Remedy," was deemed by EPA to be 
unsatisfactory and EPA returned to court in early 1984 for a 
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resolution. The court decided in favor of the proposed remedy, 
which was implemented in the summer of 1984 and completed in 
July 1986. 

As part of the remedy, the vertac plant cooling water pond and 
the equalization basin were closed and sediments from these 
uni ts were removed and placed in a sediment vault ( shown on 
Figure 6). The burial area was capped and a French drain and 
leachate collection system were installed around the burial 
areas. Groundwater monitoring wells were also installed and 
a groundwater monitoring program was initiated. The remedy did 
not address: ll 28,500 drums of still bottom wastes from the 
manufacturing process stored onsite or 2l contaminated process 
equipment, surface soils, and buildings. 

Vertac abandoned the plant in February 1987. However, 
Hercules, Inc. remained onsi te to operate and maintain the 
leachate collection system and treatment facilities. Since 
1987, EPA and its contractors have made improvements to the 
site by repairing leaking tanks, constructing concrete storage 
buildings for drums, improving existing storage areas for 
drums, and overpacking leaking drums. 

In 1989, ADPC&E signed a contract to have the 28,500 barrels 
of waste incinerated onsite. The state used funds from a trust 
fund that was established through litigation. Incineration of 
these wastes is scheduled to begin in Fall 1990. 

HISTORY OF SITE INVESTIGATIONS 

A great deal of data have been collected since the Vertac Plant 
was identified as a potentially hazardous site in 1978. These 
data have formed the basis for several reports covering onsite 
and off-site contamination, environmental conditions, 
groundwater, and geology. The major documents are listed in 
Table 2. 

PRE-1985 REMEDIAL INVESTIGATION (RI) DATA 

ADPC&E and EPA conducted preliminary environmental sampling for 
pesticide contamination in the vertac off-site investigation 
area before the 1985 RI. This sampling occurred between June 
1975 and May 1983. ADPC&E compiled the sampling results in 
their 1983 report. The pre-RI sampling was not conducted under 
rigorous field and laboratory quality control practices, and 
accurate records concerning sampling methods and locations are 
not available for all cases. Consequently, these data are of 
questionable quality. Subsequent data, described in the 
following discussions, are much more extensive and were 
collected, handled, and analyzed under strict data quality 
procedures. The data from more recent site investigations are 
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Table 2 
Vertac Information Sources 

Source Description 

Aerial reconnaissance of Vertac, Inc., Jacksonville, Historical photographs used to document changes 
Arkansas; U.S. EPA. Las Vegas, Nevada, at Vertac site and locations of spills and 
November-May 1979. contamination. 

Final &porr for Environmental Assessment Study, Developed to satisfy the requirements of 1982 

I 

Venac Chemical Corp. Silt, Jacksonville, Arkansas. Consent Decree; contains assessment of onsite 
Developers International Service Corp. (DISC), conditions. -
Memphis. Tennessee. October 1982. 

Supplemental Report for Environmental Assessment DISC response to EPA questions that followed 
Study, Vmac Chemical Corp. Sitt, Jacksonville, review of previous DISC report. Includes results 
ArkallSas. DISC, December 1982. of recent testing and outlines proposed remedial 

measures. 

Technical Repon for Rocky Branch, Bayou Meto, and Summarizes off-site data collected since 1979 for 
Lake DuPue. Environmental Toxicological the three water bodies. (Final report with recent 
ConsultantS. March 1983. sampling data published in late 1983.) 

Summary of Technical Dara, Jacksonville. Arkansas. Compiles data collected in conjunction with the 

I 
Arkansas Department of Pollution Control and Vertac Plant. Includes virtually all sampling data 
Ecology, no date (mid-1983). . 

and excerpts of repons liSled above. 

Ojfsire Remedial investigation Final Repon. Presents results of environmental sampling, plus 
Prepared by CH2M HILL and Ecology and special studies including delineating sonar survey, 
Environment for U.S. EPA Region 6, December I, water use inventory, sewer lamping, and aquatic 
1985. biota survev. Also, characterizes the off-site area 

and site history. 

Verrac Off-site Endangemzent Assessment, Final Evaluates potential for contaminant migration, 
Reporr. Prepared by CH2M HILL for U:S. EPA exposure pathways and scenarios. and risks 
Region 6. June 1986. associated with off-site contamination. 

Verrac Off-site Feasibility Study, Final Reporr. Based on the 1985 RI. Includes an evaluation of 
Prepared by CH2M HILL for U.S. EPA Region 6. alternatives for remediating potenual hazards 
June 1986. posed by off-site contamination. Identifies seven 

potential remedial alternatives. 

Reporr on Finl! Grid Sampling Plan ! For TCDD and Summarizes off-site sampling resultS from 1988 
1.3,7,8-TCDD). Prepared by IT Corporation for sampling effort sponsored by Hercules Inc. 
Hercules Inc .. October I 988. 

Venac Chemical Plant Draft Report. Prepared by Includes results of analysis of duplicate samples 
Jacobs Engineering Group Inc. for U.S. EPA taken by IT Corporation. 
Region 6. September 28, 1988. 

TES W Work Assignment #649-Vmac Soil Includes results of fine-grid and dust sampling. 
Sampling. Prepared by Jacob$ Engineering Group 
for U.S. EPA Region VI, June 1, 1989 

Hm:ules/Vmac Off-sile Study Final Reporr, May Includes results of 1987 Hercules-sponsorr-d 
1990 sampling. 
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assumed. to best represent the nature and extent of 
contamination. 

1985 OFF-SITE REMEDIAL INVESTIGATION 

The RI for the vertac off-site area was performed between the 
fall of 1983 and spring of 1985. The purpose was to determine 
if TCDD migrated beyond the plant site and, if it had, to 
identify contaminated areas. 

Previous studies suggested that contamination in the 
investigation area would be concentrated in the sewage 
collection and treatment system and along the nearby 
watercourses (Rocky Branch Creek and Bayou Mete}. TCDD is 
known to have an extremely low water solubility and a strong 
tendency to bind to soils or sediments. Therefore, the RI 
field work consisted of soil and sediment sampling and 
analysis, as well as a series of special investigations, 
including: 

o A flood plain delineation study to estimate the 
amount of soil that may have been contaminated by 
flooding 

o A sewer lamping study to estimate the amount of 
sediment in the sewage collection system 

o A sonar survey to estimate the amount of sediment 
in the impoundments, including aeration basin and 
oxidation ponds 

o An aquatic biota survey 

The soil and sediment sampling results are tabulated in Volwne 
II of the 1985 off-site RI report (EPA, December 1985). A 
total of 324 soil and sediment grab samples were collected 
during the RI and tested for TCDD. Of the 324 samples: 

o 74 samples were taken in December 1983; 40 samples 
contained measurable quantities of TCDD 

o 21 samples were taken in June 1984; one contained 
a measurable quantity of TCDD 

o 225 samples were taken in August 1984; 79 contained 
measurable quantities of TCDD_ 

TCDD method detection limits for these analyses generally were 
within the range of 0.01 to 1.0 ppb. 

Groundwater sampling and analysis were not included in the 
study plan. EPA's decision to exclude groundwater sampling 
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was based on the low water solUbi 1 i ty of TCDD and on the 
results of a limited testing of wells in the early stages of 
the RI, which showed no measurable TCDD in groundwater. 

Air was considered a potential pathway of contaminant 
migration. Air monitoring off-site was not pursued because the 
area is heavily vegetated, minimizing airborne transport of 
soil and sediment. 

Previous studies indicated the presence of contaminants other 
than TCDD in the investigation area, such as 2,4-D, 2,4,5-T, 
2,4,5-TP, chlorinated benzenes, and chlorinated phenols. The 
RI concentrated on TCDD because it was determined to be the 
most hazardous contaminant in the area, and remediation for 
TCDD would likely remediate other contamination problems. 
Limited exploratory testing was performed for the other 
compounds. Elevated levels of ch1orobenzenes, chlorophenols, 
and other contaminants were found principally in the sewage 
system, to a much lesser degree at surface locations near the 
vertac Plant, and sporadically at locations di st ant from the 
plant in Rocky Branch Creek. Findings on these other 
contaminants appear consistent with the known tendency of these 
contaminants to degrade more readily than TCDD. In the areas 
where contaminants other than TCDD were found, TCDD was found 
at concentrations of greater concern than concentrations of the 
other contaminants. This supported the assumption that 
remediation for TCDD will also remediate other compounds. 

1986 ENDANGERMENT ASSESSl•iENT 

Based on the Remedial Investigation results, an endangerment 
assessment (EA) was performed in 1986 to evaluate the potential 
health and environmental effects if no remedial action is 
taken. Potential exposure pathways to contaminants include 
direct skin contact or ingestion of sediments or soils 
originating from the sewer system, sewage treatment plants, 
Rocky Branch, Bayou Meto, or the flood plains; inhalation of 
volatilized organics, if any, from contaminants in the sewer 
system, creek, or flood plain sediments or soils; ingestion of 
fish and other aquatic organisms from Rocky Branch or Bayou 
Heto; and ingestion of agricultural products that have been 
grown in contaminated soils. 

1986 FEASIBILITY STUDY 

The initial Feasibility Study was completed in June 1986. 
several alternatives, including no action, onsite and offsite 
disposal, containment in· place, and onsite or offsite 
incineration, were developed. A public meeting was held in 
Jacksonville on July 15, 1986, to explain the results of the 
feasibility Study, ans·,.,er questions, and accept comments. 
Hm-:ever, in oc·tober 1986, congress passed the Superfund 
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Amendments and Reauthorization Act (SARA), which amended CERCLA 
and set new requirements for the Superfund RI/FS process. 
Because of this new development, the selection of a remedy was 
postponed . 

POST-1985 RI DATA 

Several sampling efforts have been conducted in the Vertac off­
site area since 1985. A brief description of these sampling 
events is given below. 

1. 1987 Hercules Grab Sampling. Samples were collected 
from many of the locations sampled in the 1985 RI 
studies. This investigation included: 

o TCDD analysis of fish tissue from Lake DuPree 

0 TCDD and partial priority pollutant analysis 
of sediment samples from the West WWTP aeration 
basin and oxidation ponds, and TCDD analysis 
from areas in and around the Old STP and West 
WWTP 

o TCDD analysis of soils and sediments from Rocky 
Branch Creek, Bayou Meto, and Lake DuPree, and 
land adjacent to Rocky Branch Creek and Bayou 
Meto 

2. 1988 Hercules Fine-Grid Sampling. Soil and sediment 
samples were collected for TCDD analysis from the Rocky 
Branch creek banks, the residentially-zoned flood plain 
immediately west of tl1e east leg and immediately east of 
the west leg of Rocky Branch creek, and the west WWTP 
facilities. Fish samples from Lake Dupree were also 
analyzed for TCDD. The results of this sampling effort 
are compiled in the Report on Fine Grid sampling Plan 
(For TCDD and 2,3,7,8-TCDD), Volume I (Hercules Inc., 
October 1988). 

3. 1988 EPA Fine-Grid Sampling. Soil samples were collected 
from the undeveloped residentially-zoned flood plain 
immediately west of the west leg of Rocky Branch creek 
and south of the Vertac property. The samples were 
analyzed for TCDD. 

4. 1989 EPA Fine-Grid Sampling. The extent of 
contamination was delineated by sampling areas 
surrounding the soil grids found to contain TCDD levels 
greater than 5.0 ppb in the 1988 EPA sampling effort. 
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s. Ongoing United States Fish and Wildlife services 
(USFWS l wood Duck studies, The effect of contamination 
on wood duck reproduction is currently being studied. 

REMOVAL ACTION BY HERCULES 

In 1988, EPA signed an Administrative Order on Consent (AOC) 
with Hercules. The AOC required Hercules to remove soils from 
residential yards, South of Vertac plant, that were 
contaminated above 1 ppb TCDD. It also required Hercules to 
perform some onsite excavation and drainage control. Areas 
that were excavated are shown on Figure 8. Excavated soils 
were bagged and placed in a storage facility on the plant site. 
These bagged soils are being addressed as part of the onsite 
RI/FS. 

1990 SUPPLEMENTAL FEASIBILITY STUDY 

Several developments since tl1e June 1986 report created a need 
to revise the 1986 Feasib1lity Study report. These 
developments included: 

o several major sampling efforts were conducted by Hercules, 
Inc. (one of the potentially responsible parties, or PRPs) 
and EPA that further defined the extent of offsite 
contamination by TCDD. 

o The Agency for Toxic substances and Disease Registry (ATSDRl 
and EPA have delineated TCDD remediation levels that are 
site-specific and area-specific. 

o Remedial technologies that are potentially applicable to 
TCDD contamination, such as incineration, were further 
developed and evaluated. 

o In October 1986, congress passed the superfund Amendments 
and Reauthorization Act (SARA), which amended CERCLA and set 
new requirements for the Superfund RI/FS process. Chief 
among these new requirements is the preference for remedial 
actions that (1) permanently reduce volume, toxicity, or 
mobility of hazardous substances and (2) meet Federal and 
State Requirements. 

o some remedial actions were taken in offsite areas at Vertac 
since 1986. contractors for Hercules, Inc. removed some 
contaminated soils from developed residential areas in the 
Rocky Branch flood plain. Access to certain contaminated 
areas in the Rocky Branch flood plain was also restricted 
by fencing. 

As a result of these developments, EPA revised the Feasibility 
Report in June 1990, 
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HISTORY OF ENFORCEMENT ACTIVITIES 

A Potentially Responsible Party (PRP) search was not conducted 
since the Agency knew the identities of former owners, 
operators, and some generators of waste at the Vertac site, and 
since litigation was already going on prior to CERCLA 
activities. However, CERCLA section 104 ( e) information 
request letters were mailed in March 1990 and later to several 
companies, some of which had "tolling agreements" with the 
vertac Chemical corporation and/or Hercules, Inc. 

The following is a chronology of enforcement activity at the 
Vertac site: 

1. Litigation was filed in 1980 under RCRA Section 7003 and 
other statutes by the United States and the State of 
Arkansas against Vertac Chemical Corp. and Hercules, Inc. 
(the "Parties"). In January 1982, EPA and the State of 
Arkansas entered into a Consent Decree with Vertac Chemical 
corp. and Hercules, Inc. in the litigation for developing 
a remedial plan for certain onsite and off-site areas. 
After EPA invoked dispute resolution and a hearing on the 
remedy, the court ordered the implementation of "Vertac 
Remedy" in July 1984. (See Site History for a discussion 
of the action taken.) 

2. on July 15, 1986, pursuant to an agreement between the 
parties and entered by the court, Vertac established a Trust 
Fund, as part of a bankruptcy agreement. Placed in this 
Fund were $6,700,000 and a $4,000,000 letter of credit to 
be used to remediate portions of the plant. Both EPA and 
the State of Arkansas have access to this fund, and it is 
being used to incinerate the 28,500 drums. 

3. In August 1986, EPA issued a Unilateral Administrative Order 
to all PRP's to require posting of warning signs and the 
fencing of portions of the West Wastewater Treatment Pl:ant 
and certain areas of Rocky Brahch Creek. This work was 
performed by Hercules. 

4. In January 1987 EPA issued a notice letter to vertac 
Chemical Corp. that required Vertac Chemical Corp. to 
continue operation and maintenance of leachate collection 
and treatment system. 

s. In June 1988 EPA signed an Administrative Order on consent 
with Hercules to allow Hercules to implement fine grid 
sampling for off-site areas. 

22 

04000031 



6. In September 1988 EPA signed an Administrative Order on 
consent with Hercules that raquired Hercules to remove 
contaminated soils from residential yards. 

7. In July 1989 EPA signed an Administrative Order on Consent 
with Hercules that required Hercules to conduct the onsite 
RI/FS. 

8. In March 1990 EPA sent CERCLA Section l04(el information 
request letters to several companies which had been involved 
in business deals with Vertac Chemical corp. and Hercules, 
Inc., including "tolling agreements". 

9. In July 1990 EPA sent General Notice letters to the PRP's 
regarding the proposed off-site remedial plan and other site 
actions. 

10. A consent decree between the U.S. government and companies 
created from Vertac Chemical Corp. is currently pending 
before the court. These companies would contribute 
approximately $1,800,000 to the Trust Fund, plus a 
percentage of future profits over twelve years, in return 

~ for a release from liability. 

11. In September 1990, Hercules, Inc. filed a motion in Federal 
court to stop EPA from selecting a remedy for the off-site 
areas. Hercules' position is that the entire Vertac 
facility and off-site areas are under the jurisdiction of 
the court, according to the 1982 consent decree. The u.s. 
government disagrees with this position, and the motion is 
still pending. 
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III. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

A community Relations Plan for the Vertac site was completed 
in 1983. This plan lists contacts and interested parties 
throughout government and the local community. It also 
establishes communication pathways to ensure timely 
dissemination of pertinent information. Nwnerous fact sheets, 
open houses and workshops have been conducted on the Vertac 
site. A satellite community relations office was established 
in Jacksonville in July 1990 to provide easy access to 
docwnents and information. The supplemental Feasibility Study 
(SFS) and the Proposed Plan were released to the public in July 
1990. These docwnents were made available at five local 
repositories. The Administrative Record is maintained at the 
City Hall. A public comment period was held from July 9 to 
September 7, 1990. In addition, an open house was held on July 
12 and a public meeting on July 17 to present the results of 
the SFS and the proposed plan. All comments received by EPA 
prior to the end of the public comment period, including those 
expressed verbally at the public meeting, are addressed in the 
Responsiveness Summary section of this Record of Decision. 
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IV. SCOPE AND ROLE OF VERTAC OFF-SITE OPERABLE UNIT WITHIN 
SITE STRATEGY 

Since the Vertac superfund Site is a very large and complex 
site, the site is divided into;the following operable units: 

1. 11vertac Remedy". As required by the 1984 consent 
Decree, the vertac plant cooling water pond and the 
equalization basin were closed and sediments from these 
units were removed and placed in a sediment vault. The 
burial areas were capped and a French drain and 
leachate collection system were installed around the 
burial areas. Groundwater monitoring wells were also 
installed and a groundwater monitoring program was 
initiated . 

2. vertac Off-Site. This Record of Decision addresses the 
clean-up of the off-site areas that were contaminated 
as a result of untreated and partially treated surface 
and underground {city sewer) discharges of waste water 
from the plant. 

3. Drummed Wastes Incineration. When Vertac abandoned the 
plant in 1987, approximately 28,500 drums of 2,4-D and 
2,4,5-T wastes (mostly still bottoms) were left onsite. 
In 1989, ADPC&E signed a contract to have these drummed 
wastes incinerated ons i te. EPA wi 11 provide 
incineration support, and has performed an engineering 
analysis/cost evaluation for incineration support. 
Incineration of these wastes is scheduled to begin in 
Fall 1990. 

4. Onsite Operable Unit #1. In July 1989, Hercules, Inc. 
(a Potentially Responsible Party or PRP) signed an 
Administrative Order on Consent (AOC) with EPA to 
conduct a Remedial Investigation/Feasibility Study 
(RI/FS) for all above-ground items, such as buildings, 
process equipment, ~anks and their contents, shredded 
trash and pallets, bagged soils (removed from dioxin 
contaminated residential yards). This RI/FS is 
scheduled for completion in late 1990. 

5. Onsite Operable Unit #2. This operable unit addresses 
surface and subsurface soils, underground storage tanks 
and piping and ground·.:ater. Hercules is conducting 
an RI/FS for this operable unit under the terms of the 
above-mentioned AOC and this RI/FS is scheduled for 
completion by March 1992. 

The Vertac Off-Site Operable Unit RI/FS and this Record of 
Decision address the areas described below. Figure 7 shows the 
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study area. No further remedial actions are expected to be 
necessary for off-site areas following the implementation of 
the selected remedy. 

o Wastewater Collection Lines. Included are 
approximately 10,350 linear feet of the active 
Rocky Branch creek interceptor collection system 
and approximately 4,350 linear feet of the 
abandoned Rocky Branch Creek interceptor 
collection system. 

0 

0 

0 

Old (Abandoned) Sewage Treatment Plant. Included 
are treatment units (clarifiers, trickling 
filters, sludge digester, sludge drying beds) and 
surrounding plant surficial soils. 

west Wastewater Treatment Plant. 
three-acre aeration bas in and 
oxidation ponds. 

Included are a 
two 22-acre 

Rocky Branch Creek and Bayou Meto Flood Plain. 

o Rocky Branch creek and Bayou Meto stream 
Sediments. 

The following are not included in the scope of this study: 

o Groundwater. Potential groundwater contamination 
was not included in the 1986 Off-site FS or the 
1990 supplemental FS. Potential groundwater 
contamination is being addressed as part of the 
Onsite RI/FS. Groundwater contamination found to 
have migrated beyond the Vertac plant site will 
be investigated as part of the onsite 
investigation. 

0 Non-TCDD contaminants. Previous studies indicated 
contaminants other than TCDD exist in the 
investigation areas, such as 2,4-D, 2,4,5-T, 
2,4,5-TP, chlorinated benzenes, and chlorinated 
phenols. The 1985 RI and recent site 
investigations have concentrated on TCDD because 
it is considered the most hazardous contaminant 
in the area, and remediation for TCDD is presumed 
to remediate most other contamination problems. 

o Bagged Onsi te soi ls. soi ls removed from 
residential properties and excavated onsite soils 
currently stored in bags on the plant site are not 
within the scope of the Off-site FS. These bagged 
soils ~ill be addressed during the Onsite RI/FS. 
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V. SUMMARY OF SITE CHARACTERISTICS 

The Vertac off-site investigation area is shown in Figure 2. 
surface runoff from the Vertac Plant site flows into Rocky 
Branch Creek, which flows into Bayou Meta, a larger watercourse 
that flows into the Arkansas River. currently, Hercules 
operates an onsite system that collects and treats initial site 
runoff prior to discharge to Rocky Branch creek .. The treatment 
system consists of pH reduction, filtration, carbon adsorption, 
and pH neutralization. This system treats collected liquids 
from the French drain system as well as surface runoff to less 
than 1 ppb TCDD. Four swnps, with a total capacity of over 
6,000 gallons, are used to collect initial site runoff for 
treatment. 

The pesticide plant and adjacent residential, commercial, and 
industrial areas are served by a sanitary and storm sewerage 
system. wastewater from these areas in the city and treated 
effluent from vertac French drains are now conveyed directly 
to the aerati-on basin and treatment occurs in the aeration 
basin and oxidation ponds, collectively referred to as the West 
Wastewater Treatment Plant. Adjacent to the West plant is the 
abandoned or "Old" sewage Treatment Plant that consists of 
sludge drying beds, two primary clarifiers, two trickling 
filters, two secondary clarifiers, and a sludge digester. 

A new EPA-funded wastewater treatment plant has been 
constructed for the City of Jacksonville (see Figure 2). This 
facility treats Jacksonville municipal wastewater and is 
intended to treat sewage currently conveyed to the West WWTP. 
However, the federal construction grant for the new plant 
stipulates that the new plant not receive TCDD-contaminated 
waste. Therefore, before the collection lines serving 
residences south of the Vertac Plant site can be connected to 
the ne·..; ·.-:astewater treatment plant, the lines must be cleaned 
or replaced. 

SOURCES OF OFF-SITE CONTA.MH:ATION 

Off-site contamination is the result of 1) direct discharges 
of process wastewater to Rocky Branch creek; 2) discharge of 
pretreated process wastewater to the city sewer; and 3) 
stormwater runoff from Vertac plant site. 

Release of TCDD-contaminants to off-site areas probably dates 
back to 1948, ·,:hen pesticide production began, and became more 
substantial during the proc.uction of Agent Orange in the 
1960's. 

The Arkansas Ordnance Plant sewer lines were constructed in 
1941 and ·.-:ere in operation when Reasor-Hill purcl1ased the 
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plant. During the Reasor-Hill period, it is likely that 
pesticide wastes were continuously discharged into the sewer 
lines and into Rocky Branch Creek. Stormwater runoff and 
flooding probably contributed to the migration of contaminants 
from the vertac Plant site to off-site areas. 

It is likely that, prior to 1961, operational problems in the 
Old STP were caused by discharges from the pesticide plant, 
which did not have arrangements to treat pesticide wastes. A 
process waste outfall line was constructed in 1961 to convey 
plant wastes to the Rocky Branch creek interceptor, the main 
line of the area's sewage collection system. Pretreatment of 
the process waste consisted only of pH neutralization and 
stabilization. However, other sewer lines existed between the 
Arkansas Ordnance Plant and the Rocky Branch Creek interceptor, 
and some plant wastes may have entered the sewer system through 
these lines before and after the construction of the process 
waste outfall. 

Before arrangements were made to treat pesticide plant waste, 
commercial fishermen and residents along Dayou Meto frequently 
complained of odors in the Bayou, odd odors and tastes in fish, 
and occasional fish kills. After the Old STP began accepting 
the plant waste for treatment, the complaints continued but 
were fewer. As a result of the complaints, the Arkansas 
Pollution control Commission conducted a special survey in the 
upper Bayou Meto basin in the first half of 1967. The study 
linked the problem with high 5-day biochemical oxygen demand 
(BOD_) loading and ineffective phenolics removal in the sewage 
treatment system. 

Since 1969, process wastewater from the Vertac Plant site was 
conveyed via the sewage collection lines to the aeration 
basin/oxidation ponds complex known as the West WWTP. 
currently, the west WWTP receives sanitary sewage from 
residential and commercial areas and treated effluent from the 
onsite leachate collection and treatment system. 

Because treated leachate and sanitary sewage are the only 
discharges from the plant, and because the initial site runoff 
is collected from a series of sumps and treated, no additional 
contamination is believed to be migrating from the Vertac 
plant facility to the off-site areas. 

EXTENT OF CONTAMINATION 

Fig:_ire 7 is a base map showing all areas sampled during the 
in~estigations referenced above. Data on TCDD concentrations 
in the off-site areas are available from several 
investigations. These areas are enlarged in Figures 8 through 
} 4, •.-·hich summarize the most recent TCDD sampling data 
available for the Vertac off-site investig~tion area. 
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Different investigations and the resultant data vary with 
respect to time, sampling protocols, and quality 
assurance/quality control (QA/QC) procedures. This is 
discussed further in the subsequent data comparison section. 

Figure 8 presents the sampling results for the floodplains 
immediately south of the Vertac plant site. This data 
represents fine grid sampling conducted by EPA in 1988 and 
Hercules in 1988-89. This land south of the vertac Plant site 
is zoned for residential use. This figure shows where soil 
containing TCDD concentrations above the 1.0 ppb action level 
has already been excavated from currently developed residential 
areas. These soils were placed in bags and temporarily stored 
on the Vertac Plant site. However, there is still soil with 
TCDD levels greater than 1.0 ppb in undeveloped portions of 
this residentially-zoned area. A strip of land along the west 
flood plain of the west leg of Rocky Branch Creek contains TCDD 
concentrations between 1.0 and 5.0 ppb (Figure 8). In addition, 
the sections immediately south of the Vertac property in the 
same flood plain area contained greater than 5.0 ppb (maximum 
of 9.65 ppb) TCDD (Figure 8). 

The land east of the west leg of Rocky Branch Creek north of 
the confluence with the east leg also contains TCDD levels 
between 1. o and 5. 0 ppb ( Figure 8). The wide section of 
elevated contamination in the middle of this parcel of land 
encompasses the location of former creek meanders. Hercules 
Inc. has purchased this property and fenced the area to 
restrict access. 

Other than the areas mentioned above, sampling has shown that 
the remaining soil within the Rocky Branch creek flood plain 
residential area contains TCDD concentrations lower than the 
1.0 ppb action level. 

Figure 9 presents the results of sampling of the Viest WWTP 
facilities. This sampling was performed in both 1984 and 1988. 
As the figure indicates, only the eastern half of the aeration 
basin sediments contained TCDD levels greater than 1.0 ppb. 
composite sample concentrations were 2.83 ppb in the southeast 
quadrant and 1.41 ppb in the northeast quadrant of the aeration 
basin. The most recent sampling of the western half of the 
aeration basin, the north and south oxidation ponds, the 
outfall ditch, and the outfall delta sediments in Bayou Mete 
found TCDD levels that were less than 1.0 ppb or nondetectable 
(Figure 9). 

The old STP facility was sampled as shown on Figure 10. A 
composite sample of the sludge-drying beds contained 2.79 ppb 
TCDD. A composite sample of the soil surrounding the sludge 
beds contained c.01 ppb TCDD. The soil surrounding the other 
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facilities of the Old STP contained less than 1.0 ppb Of TCDD. 
The contents of the treatment units have not been sampled since 
1984. At that time, the sludge in the digester contained a 
maximum of 12.46 ppb TCDD, the east primary clarifier contained 
1.62 ppb TCDD, and the west primary clarifier contained o.23 
ppb TCDD. The trickling filters and the secondary clarifiers 
were not sampled. However, because the trickling filter and 
secondary clarifiers receive sewage already treated in .the 
primary clarifiers, it is highly likely that any contamination 
in these units will be less than that in the primary 
clarifiers. 

Figures 10 through 14 show that the most recent samples of the 
Bayou Meto flood plain and the Rocky Branch creek flood plain 
downstream from the Old STP contained TCDD concentrations lower 
than 1. O ppb . 

The sewer collection line sediments were sampled only in 1984. 
The 1984 data are shown in Figure 15. At that time, the 
sediments in the active sewer line contained a maximum 
concentration in excess of 200 ppb TCDD. The abandoned Rocky 
Branch creek interceptor contained a maximum sediment 
concentration of 70.5 ppb TCDD. 

Rocky Branch creek and Bayou Meto sediments have been sampled 
in 1984, 1987, and 1988. Figures 9-12 show the most recent 
sediment data. Three additional samples were taken in Rocky 
Branch Creek but are not shown on these figures. One was taken 
at the Vertac plant boundary in the west leg, one was taken 
near the plant boundary in the east leg, and the third was 
taken at the confluence of the two legs. Figure 12 shows that 
two sediment samples from Bayou Meto contained TCDD 
concentrations between 1.0 and 5.0 ppb. It should be noted 
that the actual concentrations in these samples were 1.0 and 
1.03 ppb. All other samples were below 1.0 ppb. 

DATA COMPARISON 

Sampling Techniques and Locations 

The 1985 RI report presented TCDD data for grab samples 
collected from the soils, sediments, and sludges from the 
waste·.,ater collection and treatment system, flood plains, Rocky 
Branch creek, and Bayou Meto. Most samples were collected in 
1984. In 1987, Hercules Inc. sponsored a sampling effort 
designed to be comparable to the 1985 RI data. The 1987 effort 
consisted of grab samples collected from approximately the same 
locations and depths as in 1984. soils/sediments were sampled 
at three-inch intervals down to 30 inches. 

Sampling techniques changed considerably in 1988. Hercules 
sponsored another sampling effort, and IT corporation 
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(Hercules• contractor) sampled soils and sediments using grid 
sampling. In the grid sampiing, aliquots of soil or sediment 
were collected from locations spaced 10 feet apart within a 
defined area (grid) not larger than 5,000 square feet. The 
individual aliquots were then composited for analysis. soil 
and sediment samples were taken from o to 3 inches deep. creek 
banks were sampled at distances of 6, 36, and 60 inches from 
the water line. Stream sediment was collected midstream in 
nearly dry creek beds. Sediment samples were collected at the 
sediment/water interface and at the interface between sediment 
and the clay bottom of the aeration basin and oxidation ponds. 

In November 1988 EPA conducted fine-grid sampling of soil along 
the west side of the west leg of Rocky Branch Creek south of 
the Vertac property. Additional grid sampling was performed 
near the Vertac property line in January 1989. 

comparability of Data 

The 1984 and 1987 TCDD sampling data are directly comparable, 
and comparison of these two data sets may identify trends, if 
any. Tl1e 1988 grid-sampling data are not directly comparable 
to the earlier findings; however, general comparisons can be 
made in some cases. Individual grab samples may either 
overestimate or underestimate contaminant concentrations 
present in a given area. Grid sampling gives a better estimate 
of representative concentrations, but does not identify "hot 
spots" ( areas of severe contamination). Some of the grid­
sampling data cannot be compared to earlier data because those 
locations were not previously investigated. 

Historical Trends 

The TCDD concentrations found in soil/sediment in the various 
sampling efforts bet·oeen 1984 and 1988 are compared in Table 
3. (Tl1is table presents only the data that can be compared. 
Data swnrnary tables for each of the off-site areas can be found 
in the 1990 Feasibility Study report.) Once the source of 
contamination, i.e. releases from the plant site, is removed 
or reduced, TCDD levels in the environment are expected to 
decrease due to the combined actions of dispersion by wind and 
water, downstream transport of contaminated soi 1/sediment, 
dilution by mixing and covering with clean material, 
biotransformation, and physical/chemical transformation. 

TCDD levels tended to decrease between 1984 and 1987. A total 
of 59 samples are directly comparable between the 1984 and 1987 
sampling events (that is, sample aliquots were collected at tl1e 
same location and depth and analyzed individually). These 59 
samples compare as follows: 
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TABLE 3 
SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8•TCDD (ppb) 

SAMPLING SAMPLE I 
SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA• 

BACKGROUND VANBERG BLVD ABCD NO-0.023 I 

OXIDATION POND NWOUAD A 3 1.2 I~ 
D 0.7 0.4 t-
s 0.29(4] I~ 
IN NA (NO-0.3) {41 ('I 

NEOUAD A 3.6 1.5 lo 
A 1.8 1.8 

D 0.98 ND-0.01 

F 0.51 0.025 

s 0.97 [41 

IN NA(ND-0.3)DU (41 

SWOUAD A 1.98 0.41 

D 0.34 0.0061 

s NA (ND-0.3) (4] I 
IN NA (NO-0.3) (4] 

SEOUAO A 0.92 1.3 

I A 0.2 0.022SP 
A 1 .3 u 
C 0.57 0.0059 

I G 0.44 ND-0.029 

J 0.15 0.015 
I s NA (ND•0.3) [4] 

JN NA (ND·0.3) [4] 

A• 0-3 inch F • 15-18 inch S • surface sample 
I 

B • 3-6 inch G • 18·21 inch IN • interface smpl blw bottom sedmnt & liner I 
C = 6-9 inch H • 21·24 inch X • deep bOttom samples 

D • 9·12 inch I • 24-27 inch 

I E•12-15inch J • 27·30 inch 

NA= not analyzed for 2,3,7,8-TCDD wnen TCDD < 1 

( ) = non-isomer-specifc TCDO concentration 
ND • non~etectable at given detection concentration 
DU = duplicate associated with sample: highest value shown 

SP • split sample: highest value shOwn 
• Highest value of sampling grid used 

•• samples taken at 6.36. and 60 inches 
[ J = number of grabs (surface samples) or cores (interface samples) 

taken in tne sampling gnd 
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TABLE 3 
SAMPLING DATA COMPARISON tABLE FOR 2,3,7,8-TCDD (ppb) 

SAMPLING SAMPLE 

~ 
SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 

OXIDATION POND 

OUTFALL DELTA A 0.74 0.45 
s NA<N0-0.3)0U'f' 

NBANK A 2 1.2SP 
NA(NO-0.3JDU ( 6) 

NBANKLEFT A 3.5 0.SSP 
B 1.1 0.6SP 
C 2.1 0.68 

NA(ND•0.3JDU [26) 

AERATION BASIN NW QUAD s NA (ND-0.3) (6) 
IN NA (ND•0.3) (6] 

NE QUAD A 37.9 2.9 
E ,.sou 

'° F 1.7 r-
s 1.41 (6) 

N 

'° IN NA (ND-0.3) (6) N 
0 

SW QUAD A 6.5 2.7 
E 0.80UtSP 
s NA (0.71) (6) 
IN NA (ND-0.3) [6) 

SE QUAD A 16.2 7.6 
G 2.08 1.9SP 
s 2.83 CU/61 I 
IN NA(ND-0.3)DU [ ) 

BAYOU METO 

1-.88 mi below MIDSTREAM A 0.27 0.024SP 

outfall NBANK A 0.47 0.036SP 
CONFLUENCE A 0.53 0.29 

D ND-0.0065 

N BANK A 0.74 0.8SP 

88-2.4 mi below S DUPREE PRK A 0.22 0.360U 
outfall SOYBEAN FLO. A 0.06 0.068DU 

DRY CREEK A 0.9 0.46SP 
MIDSTREAM (1mi) A 0.37 1 

A 0.1 1.03 
N BANK 11m) NA (ND-0.3) [50 
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TABLE 3 
SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8•TCDD (ppb) 

SAMPLING SAMPLE 

SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA' 

SBANK(1mi) A 0.81 0.34 
a 1.2 0.12SP 
C 1., 0.33 

NA (ND-0.3) [38] 
r-BAY MOUTH A 0.86 0.41SP r-

WOODLAND A 0.098 ~ 
C 1.58 0.0046SP 8l NBANK A 0.49 
A , . , 0.S3 
A 0.54 0.85SP 
B 1.52 0.75SP 
B 0.78 0.64 
C 1.7SP 

MIDSTREAM A 0.39 0.22 
RR TRACK A 0.34 0.25 
N BANK (2rri) NA (ND-0.3) [50] 
SBANK(2mi) NA (ND-0.3) [SO] 
MIDSTREAM(2.25mi) A 0.2S 0.18 

A 0.31 0.18 
D 0.0029 

N BANK (2.4mi) NA (ND-0 3) [SO] 
S BANK (2.4mi) NA (ND-0.3) [42) 

I HWY 161 A 0.79 0.14SP 
I 

2.4-3.23 mi below SBANK A 0.22DU I 

outfall C 1.08 0.54D UISP 
I 
' IRRIGATION A 0.09 3.23-4.09 mi ND-0.00SSDUISP 

I 
below outfall 

ROCKY BRANCH FLOODPLAIN 

WEST LANE RUNOFF DITCH A 0.84 0.12 

I C 0.01 0.011SP 

HINES ST WOODED PENN A 6.8 I 

(end ot st.) C 7.58 1.3SP 

I 
W LEG(0-250fl 0-20!Urm erk s 2.88 [15C] 

I rrm junct:ot 20-40tt.frm erk s 1 98 [1SC] 
Wand E legs) 40-60fl.frm erk s NA (0 8691 [150) 
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TABL~ 3 
SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCOO (ppb) 

SAMPLING SAMPLE 

SAMPLING AREA LOCATION DEPTH 1984 DATA 1987 DATA 1988 DATA" 

W.LEG(250-5001t. 0-20lt.frm erk s 2.73 (150) 

!rm junct.ol 20-401t.lrm erk s 2.02 (150) 

wand E legs) 40-6011.frm erk s 1.74 (150) 

60-8011.lrrn erk s 1.45 (150) 

80-10011.frm erk s 1.34 (150) 00 
r---

100-1201t. frrn erk s NA (0.96) [150 

I 
N 

'° N 
E.LEG(0·2501t. o-201t.frrn eril s NA (N0-0.3) [150) 0 

trm junct.ol 
wand Elegs) 

E.LEG(250-500ft. 0-201t.lnn erk s NA (ND-0.3) (150 

Inn junct.ol 
wand E legs) 

E.LEG(500-750ft. o-201t.1nn erk s NA(N0-0.3) (1501 
Inn junct.OI 
Wand E legs) 

ROCKY BRANCH IN THE 
VICINITY OF STP 

ORY CREEK A 1.7 0.97SP 

WBANK A 0.05 0.0049 

s NA (0.569)0U [Sf I 
MIDSTREAM A 0.17 0.098SP 

ORY CREEK A 0.64 

5 NA (N0-0.3) (25~ 

C 1.5 0.85SP 

W BANK DELTA A 0.11 0.63 I 
BEND MIDDLE A 0.15 0.46SP 

MIDSTREAM A 0.16 0.86 I 
A 0.41 0.52 

I 

OLD STP AREA 

PERIMETER s 1 01 (66J 

SLUDGE ORY BED s 2.790U [73J 

A N0-0.01 
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TABLE 3 

SAMPLING DATA COMPARISON TABLE FOR 2,3,7,8-TCDD (ppb) 

SAMPLING SAMPLE 

SAMPLING AREA LOCATION OEP™ 1984 DATA 1987 DATA 1988 DATA• I 

A 0.77 I 
B 6.59 I 
B 0.58 

CLARIFIERS A 1.62 I 
A 0.23 I 

CLARIFIER AREA s NA (0.307) [39} I 

SLUDGE DIGESTER B 5.3 I~ 
B 12.46 

I~ 
0 

SLUDGE COLLCT.ARE A ND·0.76 
A N0·0.05 I 
E ND·0.21 
E 0.42 

X N0-0.48 
X 1.19 
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... 

o In 1987, 47 samples (80 percent) were lower than in 
1984, with 32 samples ( 5 3 percent) at least 50 
percent lower. The largest decrease was from 37.9 
ppb in 1984 to 2. 9 ppb in 1987 in the aeration 
basin. 

o In 1987, 11 samples (19 percent) were higher than 
in 1984, and 5 samples (8.5 percent) were more than 
50 percent higher. The greatest increase was from 
0.92 ppb in 1984 to l.3•ppb in 1987 in the oxidation 
pond. 

o In 1987, one sample (2 percent) was exactly the same 
as in 1984. 

It should be noted that this is not a statistical treaiment of 
the data (e.g., lower than does not imply a statistically 
significant difference), but simply a mathematical comparison. 
TCDD levels at nearly half of the 1987 sampling stations were 
within plus or minus 50 percent of their 1984 concentration . 

The elevated levels detected in aeration basin samples of 1984 
(37.9 and 16.2 ppb) and 1987 (7.6 ppb) were not found in later 
samples. This decrease may stem from the sampling methods used 
(e.g., grab sampling of a hot spot versus dilution via 
composite sampling) or may reflect biodegradation or another 
attenuation process. In any case, the 1988 fine-grid sampling 
found TCDD levels of less than 5.0 ppb in the aeration basin 
and less than 1.0 ppb in the oxidation ponds. 
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VI. SUMMARY OF SITE RISKS 

1986 Endangerment Assessment 

An endangerment assessment (EA) was conducted to support the 
June 1986 FS. The objective of the EA was to evaluate the 
potential health and environmental effects if no remedial 
action is taken at the Vertac site. It defined the current or 
potential future exposures and risks attributable to 
contaminants at the site, primarily TCDD. 

The EA is based upon the 1984 data and included a discussion 
of this RI data and how they are used, including soil, 
sediment, and fish sampling data. In some cases, chlorophenoxy 
herbicides, chlorinated benzenes, and chlorinated phenols were 
analyzed in addition to TCDD. 

A discussion of the potential for migration of TCDD from the 
sewer system, Rocky Branch creek, and Bayou Meto was included. 
The EA concluded that TCDD has the potential to migrate out of 
the sewage treatment plant, adsorb onto soils and sediments, 
and be transported in the creek beds and flood plains. 

Potential exposure pathways to contaminated media were 
identified and included direct dermal contact or ingestion of 
sediments or soils originating from the sewer system, Rocky 
Branch creek, Bayou Meto, or the flood plains; inhalation of 
volatilized organics, if any, from contaminants in the sewer 
system, creek,.or flood plain sediments or soils; ingestion of 
fish and other aquatic organisms ·from Rocky Branch creek or 
Bayou Meto; and ingestion of agricultural products that have 
been grown in contaminated soils. 

From the estimate of intakes, and considering various exposure 
scenarios, risks were quantified. A range of risks were 
calculated based on the range of TCDD concentrations found in 
the media. A summary of the calculated risks in the 1986 EA 
is presented in Table 4. 

Revised Risk Assessment 

The 1986 EA was updated to reestimate off-site risks based on 
the most recent TCDD data and current EPA exposure and risk 
assessment. guidelines. While the 1986 EA addressed several 
media and both TCDD and non-TCDD compounds, this update focuses 
specifically on ingestion of TCDD-contaminated soils and 
sediments .. Since ingestion of TCDD contaminated soil and 
sediments presents the dominant risk, this exposure scenario 
was used to calculate baseline risk. In calculatina the risks 
due to exposure to the various components of the s{udy area 
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Rocky Branch Sediments 
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Table 4 1986 Endangerment Assessment 

Summary or Site Problems and Associated Risk (sheet 1 of 2) 

Pathway Assessment 

Direct/Ingestion Risk ranges from 10·3 to 10-6 using occupational settings. Contact 
with sediments in the system on a daily basis is unlikely. 

Dermal Was not quantified, may act to increase total risk. This is the ) 
most likely pathway for worker exposure to sediments within the 
sewer system. 

Inhalation Was not quantified, may act to increase total risk. Inhalation of 
volatiles is a possibility. Quantification of volatiles was not done 
in the RI. 

Indirect/Ingestion, Was not quantified. Could occur through overflow, backflow, 
Dermal, Inhalation exfiltration, etc. 1-towever, it is anticipated to he a minor risk. 

Migrating to creeks Was not quantified. Anticipated to present a substantial risk to 
environment. 

Direct/Ingestion Risks range from 10·3 to to-4 using the residential scenario and 
Kimbrough estimates of childhood soil intake. Risk ranges from 
10·6 to rn·' using the recreational scc;nario, 0-3" sediment depth ) 
and any age group. 

Dermal Pathway was not quantified. May act to increase the total risk. 

Indirect/Secondary Pathways not quantified. Limited risk anticipated. 
Contact (pets, etc.) 

Aquatic Uptake Pathway not quantified. Data not available to determine risk to 
aquatic life. 
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Table 4 1986 Endangerment Assessment 
Summa17 of Sin Problem, and Associated Risk (sheet 2 of 2) 

Pathway Assessment 

Direct/Ingestion Risk ranges from 10-s to 10·7 using the recreational scenario, 0-3" 
sediment depth and any age group. Risk is about the same for all 
sediment depths. -

Derm:d Pathway was not quantified. May act to increase the total risk. -
Indirect/Secondary Pathways not quantified. Limited risk anticipated. 
Contact (pets, etc.) 

Direct/Ingestion Risk ranges from 10·3 to 104 using the adult consumption setting. 
Risk is lower using TCDD concentrations in fish below 2.5 miles 
downstream of the confluence with Rocky Branch Creek 

Dermal Pathway not quantified. Limited risk anticipated. 

Direct/Ingestion Risk ranges from )0 3 to 10-s using the residential scenario and 
Kimbrough estimates of childhood soil intake. Risk ranges from 
1()·6 to 10·8 using the recreational scenario, 0-3" sediment depth 
and any age group. Risk is slightly higher for the 6-9'' soil depth 
due to one maximum concentration ( ms). 

Dermal Pathway was not quantified. May act to increase the totul risk. ) 

Inhalation Pathway was not quantified, anticipated lo be minor increase to 
total risk. Dust entrainment of soils in the flood plain not 
anticipated to he high due to dense vegetative cover. 

Indirect/Leaching Not quuntified. Considered not a major risk due In mnhility of 
to Groundwater TCDD. No data available to assess pathway. 
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-. 
(e.g. f 1oodplains , West STP, etc. ) , exposure 
concentrations found in each component was assumed. 
component, either a residential or occupational 
scenario was assumed, based upon the zoned use for 
A zoning map is shown on Figure 3, 

to the 
For each 
exposure 

the area. 

The exposure parameters used to estimate cancer risks in both 
the 1986 and revised EA's are: fraction of the year that 
exposure occurs; fraction of the chemical that is absorbed in 
the gut; and lifetime average soil ingestion rate (LASI). The 
exposure fractions used in 1986 and the revised EA are the 
same since no new information is available that would change 
them. The exposure fraction for the occupational setting is 
0.39 ·and is based upon time spent at work. The exposure 
fraction for the residential setting was based upon weather 
conditions (from meteorological data) that typically prohibit 
outdoor activities and was set at 0.58. No new information is 
available to change the absorption factor. Therefore, the same 
was used in both the 1986 and revised EA for both the 
occupational and residential settings and was O. 3. No new 
information on the LASI for the occupational setting is 
available and the same was used in 1986 and the revised EA. 
It was .0008 g/Kg/day. The LASI for the residential setting 
in 1986 was 0.028 g/Kg/day. However, new information is 
available which suggests that children ingest less soil than 
was used to calculate the LASI in 1986. Therefore, the revised 
EA used a LASI for the residential setting which was re­
calculated, according to EPA's 1989 risk assessment guidance, 
at 0.0022 g/Kg/day. 

The cancer potenc=:y fact?r used in the 1986 EA was 156,000 
(mg/Kg/day)·. This continues to be the cancer potency factor 
used in EPA risk assessments for 2,3,7,8-TCDD (EPA, 1989). 

The following subsections present revised exposure and risk 
estimates for each of the off-site areas. 

sewage ro11ection Lines 

The sewer collection lines have not been sampled since the 1984 
RI sampling, where the maximum concentration was found to be 
200 ppb TCDD. The occupational exposure setting used in 1984 
has not changed and, therefore, the risk estimates for the 
collection lines remain at 10·3 to 10·6

• 

Old STP 

As part 8f the 1988 fine-grid sam?ling conducted by Hercules, 
73 surface (O to 3-inch) samples -.-:ere composited and analyzed 
from the sludge drying beds. The TCDD concentration in this 
composite sample was Z. 79 ppb. Using the same occupational 
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exposure parameters used in the 1986 EA, the risks associated 
with ingestion of sludge from the drying beds would be 
4 x 10-5 based on the 1988 data. 

The only other areas of the Old STP where post-RI data are 
available are the perimeter of the sludge drying beds and the 
soil surrounding the clarifiers (available from 1988 fine­
grid sampling). Neither of these specific areas were sampled 
during the 1985 RI. Sixty-six samples were composited from the 
perimeter of the sludge beds and 39 from the clarifier area. 
The concentrations in these composite samples were 1.01 and 
0.307 ppb TCDD, respectively. The risks associated with these 
areas, using the occupational exposure setting, would be 1.5 
x 10-s and 4.5 x 10-6

, respectively. 

1dlilf 

The 1984 RI data showed maximum and average concentrations 
from the aeration basin of 37.9 and 20.2 ppb TCDD, 
respectively. In 1988, composite samples were taken in each 
of the four quads of the aeration basin. Each composite 
consisted of six samples. The highest composite sample was 
2.83 ppb TCDD. Using the occupational exposure parameters and 
a 2.83 ppb TCDD concentration, the risks associated with 
aeration basin sediments would be 4.1 x 10~. 

The north oxidation pond showed maximum and average 
concentrations of 3.6 and 2.8 ppb TCDD, respectively, in 1984. 
In 1988, two composite samples were taken from the north pond. 
The highest composite sample showed a TCDD concentration of 
o.97 ppb. The risk associated with this concentration, using 
the occupational exposure setting, would be 1.4 x 10-'. 

The maximum and average concentrations from the south pond in 
1984 were 1.3 and 1.2 ppb TCDD, respectively. In 1988, both 
composite samples showed nondetectable concentrations. At the 
detection limit of 0.3 ppb TCDD, the risk would be 4.3 x 10 '. 

Rocky Branch creek Flood Plain 

In 1988 and 1989, EPA sponsored sampling of the flood plain 
soils along the west leg of Rocky Branch Creek. Samples were 
composited from grids that were approximately 20 feet by 250 
feet. The highest composite sample showed a concentration of 
9.6 ppb TCDD. The risk associated with this qoncentration, 
using the revised residential LASI, is 5. 7 x 10 '. 
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Rocky Branch creek and Bayou Meto sediments 

Assuming a continued and effective State advisory discouraging 
ingestion of fish, the TCDD levels in the sediments should not 
pose an unacceptable health risk (see Appendix Al. 

TARGET CLEANUP AREAS AND ACTION LEVELS 

In 1986, the ATSDR reviewed the Vertac off-site RI report and 
assessed the human health significance of the contamination and 
the need for off-site cleanup. Based on this evaluation, ATSDR 
developed guidelines and criteria for remediation of TCDD­
contaminated materials in the Vertac off-site area. The 
following levels were derived from ATSDR recommendations (the 
ATSDR memorandum is included as Appendix Bl. 

o wastewater Collection system. sewer lines indicated 
in the RI to have TCDD concentrations equal to or 
greater than 1.0 ppb require remediation. This 
action level was chosen because the contaminants in 
the sewer line could migrate downstream and 
contaminate the wastewater treatment facilities, 
Bayou Meto, and nearby flood plains. 

o Old sewage Treatment Plant. TCDD-contaminated 
sludges, wastes, soils, and sediments in the 
abandoned facilities would be remediated so that an 
action level of 5.0 ppb TCDD is not exceeded. The 
ATSDR recommended an action level of 5 to 7 ppb TCDD 
for soils in and around the abandoned sewage 
treatment facilities if the following conditions 
were imposed: 

The site must not be developed for 
agricultural or residential use 

The use and activities of the site must 
not become associated with the 
production, preparation, handling, 
consumption, or storage of food, other 
consumable items, or food-packaging 
materials 

The site soils must be protected from 
erosion that would uncover or transport 
TCDD that could cause unacceptable human 
exposure at a future date 

o west Wastewater Treatment Plant. An action level 
of 5 to 7 ppb was recommended for the aeration 
basin, oxidation ponds, outfall ditch, and 
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peripheral land zoned for manufacturing. This 
action level is subject to the same conditions 
listed above for the Old STP. 

o Flood Plain--Residential and Agricultural. An 
action level of 1.0 ppb TCDD would be adopted for 
residential and agricultural areas. 

o Flood Plain--Nonresidential and Nonagricultural. 
Nonresidential and noaagricultural areas in the 
flood plain ( such as woodlands, industrial, and 
commercial areas) that are not subject to erosion 
and transport processes would have an action level 
of 5 ppb TCDD. If the areas are subject to erosion 
and transport processes ( lack sufficient ground 
cover to inhibit erosion), the action level would 
be 1.0 ppb. 

On several occasions in late 1988 and early 1989, 
representatives of EPA and ATSDR discussed the most 
recent sediment data and its potential risk to human 
health. The results of these discussions is the 
following conclusion regarding Rocky Branch Creek and 
Bayou Meto sediments. The basis for this conclusion is 
outlined in a memo in Appendix A. Assuming a continued 
and effective State advisory discouraging ingestion of 
fish, the TCDD levels in the sediment in Rocky Branch 
Creek and Bayou Neto should not pose an unacceptable 
health threat. 
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VII. DESCRIPTION OF ALTERNATIVES 

The vertac off-site area is complex in the nwnber and variety of 
target cleanup areas; however, the nwnber of potential remedial 
actions is constrained by the limited number of treatment/disposal 
processes that are implementable and proven effective for TCDD 
waste. Table 5 lists area-specific potential remedial actions, 
along with the maximum TCDD levels detected in the most recent 
sampling event, the TCDD action levels established for the site, 
and the reason for concern. Table 6 lists quantities of 
contaminated material that were considered for remediation. These 
quantities were based upon the most recent data available and upon 
area specific action levels. 

A range of remedial action alternatives was assembled for the site 
as a whole using the area-specific potential remedial actions 
listed in Table 5. The assembled alternatives are briefly outlined 
in Figure 16 and described in detail below. 

ALTERNATIVE l 

The no-action alternative consists of taking no further action to 
prevent human exposure to contaminated materials, prevent migration 
of contaminants, or protect the environment. However, the 
currently existing conditions, institutional controls, and studies 
would continue. These include: 

o The fences that restrict access from the developed 
residential area to contaminated sections of Rocky Branch 
creek. 

o The access and use restrictions at the undeveloped 
residential area along the east side of the west leg of 
Rocky Branch Creek owned by Hercules Inc. This land is 
fenced and has signs to restrict access. 

o The access and use restrictions at the Old STP and West 
WWTP. These facilities are only partially fenced. 

ALTERNATIVE 2 

Figure 17 is a flow diagram of Alternative 2. 

Alternative 2--Collection Lines 

The sewer collection lines under consideration include two 
interceptor lines running parallel to Rocky Branch Creek (Figure 
15). The westernmost Rocky Branch Creek interceptor was abandoned 
in 1978 when the eastern most interceptor was constructed. In this 
~lternative, only the active sewer lines would be cleaned; the 
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Collection Unes 

Old STP 

Sludge Digesler 

Sludge Drying Beds 

Primary Clarifiers 

Trickling Filters 

Secondary Clarifiers 

Table 5 
ldenlllkatlon of Potential Remedial Actions (sheet I of 2) 

Maximum TCOD TCOD 
Conttntrallon Action Incl 

(pph)/Year (ppb)• Concern 

>2()()/19114 t.0 Migration, 
(existing line) Exposure (o~erRows) 

12.5/19114 5.0 Exposure 

2.8/19118 5.0 Exposure (gardening) 

1.611984 5.0 Exposure 

Nol Sampled 5.0 Exposure 

Nol Sampled 5.0 Exposure 

026289 

Potential Remedial Action 

No Action 
Remove Sedimenls and lncincralc ) 
lns1all Pipe Liners (Aclivc Lines) 
Grout (Abandoned Lines) 
Remove Lines 

No Action 
Restrk1 Awess and Use 
Remove Sludge and Consolida1c 
Remove Sludge and Incinerate 

No Ac1ion 
Restrkl Awess and Use and Cap 
Remove and Consolidate 
Remove and lnciner111e ·-
N0Ac1ion 
Restrict Access and Use ) 
Rem<M, Sediment and lncincra1e 
Demolish, Consolida1c, and Cap 

No Aclion 
Demolish, Consolidale, and Cap 
Restrict Access and Use 

No Aclion 
Demolish, Consolidalc, and Cap 
Res1rlc1 Access and Use 
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Table 5 
ldentlftcation or l'otenll■I Remedial Actions (sheet 2 of 21 

Maximum TCDI> TCl>D 
Concentrallon Action I.eve! 

Area (ppb)/Year (ppb)" Concern PolendlllRandlalAdk111 

West WWfl' 

Acratinn Basin 2.8/1988 s.o Migration No Action 
Exposure Restrict Access and Use 

) 
Flood Protect 

I 
Dewater and cap 
Remove Sediments and Incinerate 

Oxidatinn Pnnds 0.9711988 5.0 Migration No Action 
Restrict Access and Use 
Flood Protect 
Dewater and cap 

Rocky Branch Creek and Bayou Mcto tlood Plain 

r>cvclnpcd Residential Areas 1.1.15/19!18 1.0 Exposure (contact, No Action 
ingestion) 

llndcvclnpcd Rei;idcnlial Areas 9.7/1988 r·~o Restrict Access and Use 
Remove Soil and lncinera1c 

Nnnrcsidenlial/Nonagricullural Areas 1.03/1987 5.0 Remove Soil and amsolida1c ) 
Rocky llnmch Creek and Bayou Melo Sediments 

2 . .l/1989 2.3~ Exposure (contact, No Acllon 
ingestion) Advisory Against Fish Ingestion 

a,nllnue Fish and W1K1d Duck 
Monitoring 

"Based on ATSDR r<.-cnmmend aclions (sec Appclldix B). 
~Based on EPA memorandum to ATSDR (sec Appendix A). 
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Table 6 

1990 •-s Estlmattd Volumes or Material Considered •·or Remedil1tlon (sheet l of 2) 

Area Volume Basis lnron.a1a- Source 

Sewage Colltdlon I.Ines 

Sediment in active lines JOcy Volume estimate from sewer lamping study 1985 RI, Vol. I 
results for the 10,350-fl active sewer lines ) 

Soil surrounding active lines 7,7lXI cy Assumed 4-ft-by-4-lt contaminatCII cross 
section; 25% bulking facror 

Abandoned Rocky Branch .l,200 cy 4,350-fl length; assumed 4-fl-by-4-fl 
interceptor and surrounding soil contaminated cross section; 25% bulking factor 

Old STP 

Sludge in sludge digester 890 cy Previous volume estimate; 40-fl diameter; 1986 FS, Vol. I (p. 6-7) 
assumed 19-fl sludge dep1h 

Soil in sludge drying beds and 1,5()(1 cy 267-ft-by-120-fl sampling area E-1; assumed 1- Hercules Inc., 1988 (p. 67) 
surrounding soil fl con1amina1ed dep1h; 25% bulking faclor 

Sediment in primary clarifiers 90cy Two 40-ft diame1er basins; assumed 1-(1 
sediment depth 

Water in primary clarifiers I 26,000 gallons Assumed 7-fl waler deplh ) 
West wwn• ' 
Sc<limcm in aeration basin 11,!XlO cy Previous volume es1ima1e; 3-acre basin; 1986 FS, Vol. 1 (p. f>-7) 

assumed 1.65-11 average sedimcn1 depth 

Water in aeration basin 6.8 million gallons Previous volume estimate; assumed 17-ft 1986 FS, Vol. I (p. 6-7) 

------
average water deplh 

Sediment in oxida1ion ponds 208.000 cy Previous volume estimate; two 22-acrc ponds; 1986 FS, Vol. I (p. 6-7) 
assumed 3-rt a"cragc sediment depth 

Water in oxidation ponds 30 million gallons Previous volume es1ima1c; assumed 2-fl average 1986 FS, Vol. I (p. f>-7) 
water depth 

--~ 
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Table 6 
1990 t·s Estimated Volumes or Material Considered For Remediation (sheet J or l) 

Area Volume Basis 

Rocky Branc,h t·1ooc1 Plain 

Soil in undeveloped residential area 2,HXl cy Approximately 45,000 sr; assumed I-fr 
owned by Hercules Inc. ( 1.0 ppb conraminared depth; ZS% bulking factor 
<TCDD <5.0 ppb) 

Soil in undeveloped residential area 400 cy Approximately 8,600 sf; assumed I-ft 
weM or W. Rocky Branch and conramlnated depth; 25% bulking factor 
immediately south of Vqnac property 
(TCDD >5.11 pp!>) 

Soil in undeveloped residen1ial area 1,600 cy Approximately 35,000 sf; assumed I-ft 
west or W. Rocky Branch ( 1.0 ppb contaminated depth; 25% bulking factor 
<TCDD <5.0 ppb) 
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abandoned interceptor would be left in place. The collection lines 
to be cleaned include the trunk line running diagonally through 
the residential area from the Vertac Plant site and the active 
Rocky Branch Creek interceptor. 

Damaged manholes along the active sewer lines would be repaired 
or, if necessary, replaced. The 1985 RI evaluation of manhole 
structural integrity found that most of the defects occurred on the 
Vertac Plant site and along the abandoned Rocky Branch creek 
interceptor, neither of which are part of the active sewage 
collection system. The 1985 RI findings indicate that defects in 
manholes along the active lines are minor and could be repaired 
using an epoxy grout lining. Other possible rehabilitation 
measures include preformed polyethylene liners, formed-in-place 
resin liners, or manhole replacement. It is assumed that grouting 
would be sufficient to rehabilitate most of the manholes but a more 
extensive restoration method would be employed if necessary. 

Tl1e volume of sediment in the active collection lines is estimated 
to be 10 cubic yards (cy). This volume is based on the results of 
the 1985 RI sewer lamping study. It is assumed that upstream 
laterals and service lines tying into the Rocky Branch interceptor I 
do not contain contaminated sediments and do not require 
remediation. 

In this alternative, 10,350 feet of collection lines would be 
cleaned of contaminated sediments and debris by hydraulic flushing 
combined ·,;ith vacuum pumping. The pipe-cleaning procedure is 
illustrated in Figure 18. An obstruction is placed in the pipe 
immediately downstream from a manhole. A hose, fitted with a 
nozzle that directs flow backwards, is fed through the manhole into 
the upstream pipe. The hydraulic force of the water jet is allowed I 
to carry the nozzle upstream to the adjacent manhole. The flushing 
hose is then slowly retrieved to hydraulically flush the entire 
length of pipe ,,dth a pressurized stream of water. The water and 
sediment are simultaneously purnperi through a hose at the downstream 
manhole into a tank truck. The obstruction is then removed and the 
procedure repeated in downstream segments. Additional vacuuming 
would be employed as needed to remove sediments from manholes. 

The RI reported that the primary obstructions in the sewer lines 
were grease, roots, dirt, and gravel. Bricks and concrete from 
manholes l1ave also fallen into sewer lines. The lines to be 
cleaned "·ould be inspected with video cameras to locate 
obstructions. Some sections (5 percent of the total active pipe 
length is asswned) may require supplemental mechanical cleaning to 
remove major obstructions. 

It is likely that damaged sections of pipeline would have to be/ 
repaired to allow hydraulic cleaning. Based on tl1e lamping study 
conducted during the RI, it is assumed that three percent of the 
sewer lines, excluding the abandoned Rocky Branch creek inter-
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ceptor, would require 
surrounding damaged pipe 
repair and incinerated 
contamination. 

repair. At least one foot of soil 
and (250 cy) would be excavated during 
because of the likelihood of TCDD 

The poor structural characteristics of the 4 ,350-foot abandoned 
Rocky Branch creek interceptor, described in the 1985 RI, indicate 
that it cannot be hydraulically cleaned. It is plugged with 
concrete at both ends and there are no known interconnections, 
including exfiltration/infiltration, between the abandoned and 
active Rocky Branch creek interceptors. As long as the abandoned 
interceptor remains undisturbed in the ground, there is no direct 
route for human exposure. Therefore, in this alternative, the 
abandoned Rocky Branch Creek interceptor would be left in place. 

There are two main advantages of hydraulic cleaning: essentially 
all the sediment can be flushed to manholes and removed from the 
sewers, and there is little or no disruption of service. During 
the hydraulic cleaning, sanitary flow would be pumped to adjacent 
manholes. 

Hydraulic flushing generates large quantities of water (estimated 
at seven gallons per foot of sewer). Further contamination of the 
aeration basin would be prevented by collecting the flushing water 
as each segment is cleaned. This water would be treated by 
sedimentation, filtration, and carbon adsorption (see "Wastewater 
Treatment" later in this section). 

Sediments can be effectively removed from the water by 
sedimentation and dewatering (see "Solids Dewatering" later in this 
section). It is assumed that the 10 cy of sediment separated from 
the bulk liquid would contain 20 percent solids. This material 
would be dewatered to 6.7 cy at 30 percent solids. Because the 
sediments in tl1e collection lines have been found to contain TCDD 
concentrations in excess of zoo ppb ( 1984 data), the dewatered 
solids would be incinerated. 

Inspection of the sewers after cleaning would involve: 

o Television inspection to determine the adequacy of the 
cleaning and required repairs and to detect any 
unauthorized connections 

o Smoke testing to identify points of infiltration/ 
exfiltration and unauthorized inflow 

If television inspection indicated remaining obstructions, 
additional cleaning (probably mechanical followed by hydraulic 
flushing) would be required. It is assumed that the inspection 
would indicate that no additional cleaning and repair would be 
required. 

04000C7~ 
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After completion of sewer cleaning, the equipment involved (trucks, 
hoses, pumps) would be decontaminated. Decontamination procedures 
would include hydrocleaning, with water from the procedure captured 
for treatment. When the decontamination procedure is completed, 
the equipment would be wipe-tested and the wipe cloths analyzed for 
TCDD to assure that no contamination remained on the equipment. 
The equipment would be impounded until the test results indicated 
decontamination was complete. 

Alternative 2--0ld STP 

Sludge would be removed from the sludge digester using a vacuum 
pumping system. The estimated 890 cy of digested biological sludge 
assumed to be 5 percent solids would be dewatered (as described 
under "Solids Dewatering" later in this section) to approximately 
300 cy at 15 percent solids. The dewatered sludge would be 
consolidated on the Vertac Plant site and capped. This and other 
consolidated material would be covered with a multilayered cap 
consistent with RCRA requirements. Onsite consolidation and 
capping of waste materials is described in more detail under 
"Alternative 2--Rocky Branch Creek and Bayou Meto Flood Plain" 
later in this section. 

The empty sludge digester would be cleaned with a hot, pressurized, 
biodegradable cleaning mixture. All other equipment would be 
decontaminated by hydrocleaning. The leachate from sludge 
dewatering and the used washing and decontamination solutions would 
be treated by sedimentation/filtration and carbon adsorption (see 
"Wastewater Treatment" later in this section). 

No action would be taken on the remaining treatment units. The 
grounds of the Old STP would be fenced (1,500 linear feet) and 
signs posted every 100 feet to restrict access to contaminated 
areas of the plant. 

Alternative 2--West WWTP 

Tl1e oxidation ponds and aeration basin would be fenced 
(7,500 linear feet) and signs posted to restrict access to those 
facilities. 

Alternative 2--Rocky Branch Creek and Bayou Meta Flood Plain 

In developed residential areas, all soils with greater than 1.0 ppb 
of TCDD have already been excavated and are temporarily stored in 
plastic bags on t11e vertac Plant site. The 1,623 bags contain 
2,400 cubic yards of soil including: a) soil from the residential 
areas immediately east of the west leg of Rocky Branch Creek, 
b) soil from the residential area just south of the vertac property 
line and west of the east leg of Rocky Branch Creek, and c) soil 
from a drainage area on the Vertac Plant site just north of the 
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Vertac property line and adjacent to lb) (see Figure 8). Tllese 
stored soils will be addressed as part of the onsite FS. 

soils from undeveloped residential areas with TCDD levels greater 
than 5.0 ppb (see Figure 8) would be removed with backhoes to a 
depth of one foot. This category includes two sampling grids-­
Numbers 17 and 18 from EPA's 1988 sampling effort--just west of the 
west leg of Rocky Branch creek and just south of the Vertac 
property line, and would result in 400 cubic yards of soil 
(assuming a 25 percent bulking factor). This soil would be con­
solidated on the Vertac Plant site and capped as part of 
Alternative 2. The excavated areas would be backfilled with clean 
soil and seeded with grass. 

Residentially zoned, but undeveloped areas that contain 1-5 ppb 
TCDD (see Figure 8) would not be excavated. Rather, the zoning of 
these areas, which include privately owned land '<approximately 0.8 
acres) west of the west leg of Rocky Branch creek and land owned 
by Hercules (approximately one acre) east of the west leg of Rocky 
Branch creek would be changed to a commercial/industrial use. 

The total of 700 cy of material to be consolidated in Alternative 2 
includes 300 cy of dewatered sludge from the digester and 400 cy 
of soil. Since this material consists largely of contaminated 
native soil, it is assumed that it would be compactable and that 
compaction would reduce the volume of soil by 25 percent. For 
consolidation, the material would be placed on the plant site and 
compacted into a mound. 

A multi layer cap would then be placed over the contaminated 
material. The cap would be consistent with federal and state RCRA 
requirements for landf i 11 closures. The overall surface area 
required for consolidation would be roughly 0.3 acre. The native 
materials required for construction of the cap would be 162 cy of 
topsoil and sand; 475 cy of native soil; and 650 cy of clay. Based 
on soil type descriptions in the Jacksonville area, it is expected 
that materials suitable for cap construction are available locally. 

Alternative 2--Rocky Branch Creek and Bayou Meta Sediments 

The remedy for Rocky Branch Creek and Bayou Meto sediments is based 
on the recommendations contained in the 1989 memorandum from EPA 
to ATSDR (see Appendix Al. These recommendations include a 
continued advisory against ingestion of fish taken from Rocky 
Branch creek and Bayou Meto. The memorandum states that the levels 
of TCDD found in the sediments should not pose an unacceptable 
human health threat if this advisory is continued and is 
effective. This remedy also includes continued monitoring of fish. 
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ALTERNATIVE 3 ;. 

Figure 19 is a flow diagram of Alternative 3. 

Alternative 3,-Collection Lines 

The collection lines would be cleaned by hydraulic flushing as 
described in Alternative 2. Only the active lines would be 
cleaned; the abandoned Rocky Branch creek interceptor would be left 
in place. Sediments removed from the sewer lines would be 
dewatered and the solids incinerated. The flushing water and the 
water from the solids dewatering would be treated by the wastewater 
treatment system. 

Damaged manholes along the active sewer lines would be repaired as 
described in Alternative 2. 

The hydraulically cleaned collection lines would be lined with a 
resin-type lining system. One such system employs a liquid 
thermosetting resin that is hardened in place to conform to the 
interior contours of the existing pipe. Installation of this type 
of pipe liner is illustrated in Figure 20. A resin-impregnated 
felt "sock" is fed into the pipe and filled with water to press the 
resin-coated side firmly against the pipe walls. Hot water is 
circulated to cure the resin. The sock is then removed, the resin 
pipe ends cut off, and the lateral connections reopened using a 
remote-controlled cutting device. 

Rehabilitating the manholes and sewer lines would greatly reduce 
the probability of contaminant migration to the new WWTP. Soil 
surrounding the sewer lines may have been contaminated by 
exfiltration over the years that waste was conveyed from the vertac 
Plant site. The liners would virtually eliminate infiltration of 
contaminated soil and water. Also, the resin-type liners can be 
made thick enough to provide structural integrity. 

The main sewer line running through the residential area south of 
the Vertac Plant site consists of clay pipe installed in 1941. 
This pipe is approaching the end of its service life, and would 
soon require replacement if not rehabilitated. Excavation of this 
line in the future could constitute a hazard due to exposure to 
TCDD-contaminated soil. Rehabilitation of the active sewer lines 
with resin-type liners should provide sufficient structural 
integrity to preclude the need to replace those lines in the near 
future. 

Alternative 3--Old STP 

The sludge digester would be emptied and cleaned as in 
Alternative 2; however, in this alternative the 300 cubic yards of 
dewatered biological sludge from the digester would be incinerated 
rather than consolidated onsite. The digester s1ud9e had a maximum 
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TCDD concentration of 12. 4 ppb in 1984. 
this contamination, as opposed to 
Alternative 2. 

Incineration would destroy 
consolidating it as in 

I 

I 

The sludge drying beds and surrounding soils would be capped with / 
asphalt. Sampling in 1988 found TCDD levels of 2.30 and 1.01 ppb 
in composite samples of the drying beds and surrounding soils, 
respectively (see Figure 10). Although these concentrations are I 

less than the ATSDR 5.0 ppb action level for TCDD in nonresidential 
and nonagricultural areas, the sludge beds have been used for 
vegetable and flower gardening in the past. Paving this area with 
a hard asphalt cap would prevent gardening and direct hwnan contact I 

in the future. 

The area to be paved would be prepared by demolishing the concrete 
curbs surrounding the sludge-drying beds and then grading. A small 
bulldozer and, if necessary, a light grader would be employed for 
these tasks. A geotexti le would be rolled over the prepared 
subgrade. A layer of four to six inches of crushed gravel would 
be spread over the geotextile and compacted. The compacted gravel 
base would be covered with a two-inch layer of dense graded 
asphalt-concrete pavement. The pavement mixture would be designed 
with a high asphalt content to retard oxidation and subsequent 
thermal cracking. All equipment used to move or grade contaminated 
soil would be decontaminated. 

No act ion would be taken at the other STP uni ts. Fencing and 
posting signs would further deter access to or use of the Old STP 
grounds. 

Alternative 3--West WWTP 

The highest TCDD concentrations found in the 1988 grid sampling of 
the west WWTP facilities were 2.8 ppb in the aeration basin and 
0.97 ppb in the oxidation ponds. Both of these values are below 
the ATSDR/EPA site-specific action level of 5.0 ppb for 
nonresidential and nonagricultural areas, and there is no known 
direct human use of these areas. However, this action level 
includes the condition that contaminated sediments be prevented 
from migrating and allowing exposure to humans. 

The primary concern for the West WWTP is that sludge and sediment/ 
from the bottom of the oxidation ponds may be scoured during a I 

flood event and transported to relatively uncontaminated areas. 
Information from the USGS indicates that the 100-year flood 
elevation in this area is 250.8 feet above mean sea level (msl). 
The walls of the aeration basin are higher than 253 feet above msl, / 
placing that facility out of the 100-year flood plain. However, 
the oxidation ponds, with walls approximately 246 feet above msl, 
are in the five-year flood plain. In this alternative, the I 

oxidation ponds would be protected against inundation during a 100-
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year flood by•constructing earthen berms around their perimeter 
(5,800 ft). 

The berms would be constructed using a low permeability soil such 
as the local silts and clays and would feature a 252. a foot 
elevation (msl) berm, vegetative cover, except for a crushed gravel 
road surface, and an exterior perimeter drainage ditch. Roughly 
141,800 cy of material would be required to construct berms around 
the oxidation ponds (this number assumes an average ground surface 
elevation of 242 feet above msl and is an overestimate because it 
was not reduced by the volume of material in the existing berms, 
which would be incorporated into the new ones). 

The West WWTP facilities (oxidation ponds and aeration basin) would 
be fenced and signs posted to restrict public access and use in 
Alternative 3. 

Alternative 3--Rocky Branch creek and Bayou Meta Flood Plain 

As in Alternative 2, soils containing above 5 ppb TCDD would be 
excavated, and those areas would be backfilled and seeded. 
However, in this alternative, these soils (approximately 400 cubic 
yar:ds) would be incinerated ( see "Incineration" later in this 
section). 

As in Alternative 2, zoning changes would be sought for undeveloped 
residential areas with soil TCDD levels between 1.0 and 5,0 ppb. 
A zoning change to nonresidential/nonagricultural would help 
prevent long-term direct human contact with contamination in those 
areas. 

Alternative 3--Rocky Branch Creek and Bayou Meta Sediments 

The remedy for this area is identical to Alternative 2. 

ALTERNATIVE 4 

Figure 21 is a flow diagram of Alternative 4. 

Alternative 4--Collection Lines 

The active sewer lines would be cleaned by hydraulic flushing and 
the cleaned pipes would be lined, as described in Alternatives 2 
and 3, respectively. 

The abandoned Rocky Branch Creek interceptor {see Figure 15) con­
tained TCDD levels as high as 70.5 ppb in 1984. In this 
alternative, mechanical trenching and excavation equipment, such 
as backhoes, would remove the 4,350-foot abandoned, along with 
contaminated sediments within the pipe, and a minimum of two feet 
of potentially contaminated soil surrounding the pipe (4 feet x 4 
feet). Tllese materials (approximately 3,200 cubic yards, 
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considering a 25 percent bulking factor) would be dewatered and 
incinerated (see "Solids Dewatering" and "Incineration" later in 
this section). The resulting trench would be backfilled with clean 
soil. All flushing and decontamination liquids would be treated 
by the onsite wastewater treatment system. 

Alternative 4--Old STP 

Backhoes would excavate to a depth of one foot the sludge drying 
beds and surrounding soil. Approximately 1,500 cubic yards of 
excavated material (assuming 25 percent bulking) would be 
incine.rated. As in Alternative 3, the sludge would be pumped from 
the sludge digester, dewatered, and incinerated. No action would 
be taken at the other STP units. The Old STP grounds would be 
fenced and warning signs posted to restrict access. 

Alternative 4--west WWTP 

The 6.8 million gallons of water in the three-acre aeration basin 
would be drained and pumped into the oxidation ponds and the 
aeration basin would be allowed to dry. After dewatering and 
drying, the aeration basin would be capped. The purpose of the 
cap would be to provide a barrier against migration of contaminated 
basin sediments. The cap would consist of compacted native soil, 
six to 12 inches of topsoil, and a vegetative layer. The cap would 
be designed to grade naturally with the surrounding soil. Assuming 
an average depth of 10 feet in the aeration basin, the cap would 
require 46,000 cy of native soil and 2,400 cy of topsoil (compacted 
volumes l. 

As described in Alternative 3, berms would be constructed to 
protect the oxidation ponds against inundation during a 100-year 
flood. water accumulating in the oxidation ponds from 
precipitation would be allowed to flow to Bayou Mete via an outfall 
designed to prevent sediment entrainment. 

The west WWTP facilities would be fenced and warning signs posted. 

Alternative 4--Rocky Branch Creek and Bayou Mete Flood Plain 

soil would be excavated from all residential areas (developed or 
undeveloped) with TCDD concentrations greater than 1.0 ppb. 
Removal of this soil would remove the risk associated with 
potential future development in areas zoned residential with TCDD 
concentrations greater than the 1.0-ppb action level for 
residential areas. These lands would be backfilled with clean soil 
and revegetated following excavation. The excavated soil 
(4,100 cubic yards, including a 25 percent bulking factor} would 
be incinerated. 
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Alternative 4--Rocky Branch Creek and Bayou Meto Sediments 

Same as Alternatives 2 and 3. 

ALTERNATIVE 5 

Figure 22 is a flow diagram of Alternative 5. 

Alternative 5--Collection Lines 

In this alternative, all 14,700 feet of active and inactive sewer 
lines and all manholes would be mechanically removed, as would at 1~'°r--­
least two feet of soil surrounding the pipes. The contaminated ,., 
sediments and debris (approximately 10,900 cubic yards) would be 
dewatered. Solids would be incinerated, and liquids would be 8J 
treated by the wastewater treatment system. Removal of the 
contaminated collection lines and installation of new lines would 
preclude contamination of the new WWTP. 

Wastewater collection must continue during the removal of the 
contaminated sewer lines; therefore, a new sewerage system, running 
from the residential area south of the Vertac property to the new 
wastewater treatment plant, must be installed before excavating the 
existing lines. For this alternative as well as the others, the 
timing of various actions is critical for providing continuous 
wastewater collection and preventing contamination of the new 
wastewater treatment facility. Remedial actions that must be 
temporally coordinated include: 

o Disconnection of sewer lines from the Vertac Plant site 
wastewater treatment system 

o Cleaning, removal, and replacement of existing collection 
lines 

o connection of cleaned, new lines to the new ViWTP 

o Closeout of the West WWTP 

Alternative 5--Old STP 

As in Alternative 4, the sludge digester would be emptied and 
cleaned and the sludge drying beds excavated and backfilled. 
Material from both the digester and drying beds would be 
incinerated. 

Other facilities that comprise the Old S'l'P include tv:o primary 
clarifiers, two trickling filters, and two secondary clarifiers. 
All are inactive. 

The water and sediments would be removed from the primary 
clarifiers. The water (126,000 gallons) would be treated by 
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filtration and carbon adsorption and the sediments (90 cubic yards) 
dewatered and incinerated. No action would be taken on the two 
trickling filters and two secondary clarifiers. 

The Old STP grounds would be fenced and warning signs posted. 

Alternative 5--west WWTP 

Roughly 8,000 cubic yard? of contaminated sludge estimated to be 
on the bottom of the aeration basin would be removed, dewatered, 
and incinerated. The sludge could be removed from the bottom using 
a pontoon-mounted, floating pumping system. Th!j! 37 million gallons 
of water would be pumped from the aeration basin and oxidation 
ponds to the ons i te wastewater treatment system ( see "Wastewater 
Treatment" later in this section). After dewatering, the oxidation 
ponds would be allowed to dry and then covered with a soil/ 
vegetative cap. It is assumed that the bottom sediments would dry 
sufficiently to allow capping/compaction. The cap would consist 
of native compacted soil covered with six inches of topsoil and a 
vegetative layer, constructed so that its surface grades naturally 
with the surrounding soil. Assuming an average depth of three feet 
in the oxidation ponds, the cap will require 178,000 cy of native 
soil and 36,000 cy of topsoil (compacted volumes). Also, the 
outfall ditch from the oxidation ponds would be filled with clean 
native soil, and seeded. Fences and warning signs would be 
constructed around the West WWTP facilities. 

Alternative 5--Rocky Branch Creek and Bayou Meto Flood Plain 

Soi ls with TCDD concentrations greater than 1. o ppb would be 
removed and incinerated as described in Alternative 4. 

Alternative 5--Rocky Branch Creek and Bayou Meto Sediments 

same as Alternatives 2, 3, and 4. 

ALTERNATIVES 6A AND 6B 

Figure 23 is a flow diagram of A1.ternative1:. 6a and 6b. 

Alternatives 6a and 6b--Collection Lines 

The active sewer lines would be cleaned by hydraulic flushing as 
described in Alternative 2. Sediments removed from the active 
lines would be dewatered and incinerated onsite. Water from the 
collection lines would be treated through sedimentation, filtra­
tion, and carbon adsorption. Pipeliners would be installed in the 
clean active line as described in Alternative 3. 

In Alternatives 6a and 6b, the abandoned section of the Rocky 
Branch Creek Interceptor will be filled with grout to reduce the 
migration of contaminants in the line. 
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The grout will be placed in the old interceptor directly from a 
ready-mix truck. Grouting will begin at the manhole on the lowest 
end of the line (near the treatment plant). The grout will be 
poured into the manhole, and a concrete vibrator will be used to 
force the grout into the interceptor. Pouring will be discontinued 
when the level is just above the interceptor, and no additional 
grout can be forced into the line. The operation will then move 
to the next manhole up the line, and continue until the end of the 
abandoned line is reached. 

The new interceptor was installed in close proximity to the old 
interceptor. In several locations, the lines cross each other, 
and lateral lines pass through the old interceptor before 
connecting to the new interceptor. care must be exercised to 
ensure that the new interceptor and the lateral lines are not 
affected by the grouting operation. The Jacksonville Sewage 
Treatment Authority should be consulted to safeguard the opera­
tion. 

Alternatives 6a and 6b--Old STP 

In both Alternatives 6a and 6b, the sludge in the digester would 
be pumped out, dewatered, and incinerated as in Alternative 5. 
Water contained in the trickling filters and clarifiers would be 
pumped out and treated through a filtration and carbon adsorption 
process. Clean water would be discharged to Rocky Branch creek and 
the carbon and filter solids would be incinerated. 

The old sewage treatment plant units will be demolished, and buried 
onsite. The primary clarifiers, sludge digester, trickling 
filters, and curbs from the sludge drying beds, along with the pump 
house and associated structures will be torn down, using 
conventional construction techniques, and the rubble reduced to 
debris suitable for burial. The secondary clarifiers, which are 
below grade, will be filled with demolition debris. Remaining 
debris, including filter media from the trickling filters, will be 
consolidated in an area over the secondary clarifiers, and 
compacted for stability. The fill area will be covered with a 
minimum of one foot of clean soil. The sludge drying beds will 
also be covered with one foot of clean soil . 

The irregular nature of the demolition debris may cause settlement 
of the s6il cover over time. Seeding of the cover soil will be 
required to reduce erosion. Periodic inspection and maintenance 
will be required, including addition of soil and seeding to repair 
the cover. 

Deed notices will be sought to warn against access and development I 
of the old STP area. 
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Alternatives 6a and 6b--West WWTP 

The aeration basin would be dewatered, the water treated, and the 
carbon and filter solids incinerated as in Alternative 4. The 
dikes of the aeration basin would be demolished by mechanically 
pushing the dike soils into the basin. The entire basin would then 
be covered by one foot of clean soil. 

Notices would be placed in the deeds to restrict access and use of 
the West WWTP. 

Alternative 6a--Rocky Branch Creek and Bayou Meto Flood Plain 

This alternative would be identical to Alternative 5: All soils 
with greater than l ppb TCDD would be excavated and incinerated. 

Alternative 6b--Rocky Branch Creek and Bayou Mete Flood Plain 

In Alternative 6b, all floodplain soils with greater than l ppb 
TCDD would be excavated. However, in this alternative, the 
excavated soils would be consolidated onsite and capped. 
Approximately 4,100 cy of soil would require consolidation. Since 
the material consists largely of contaminated native soil, it is 
assumed that it would be compact able and that compact ion would 
reduce the volume of soil by 25 percent. For consolidation, the 
material would be placed on the plant site and compacted into a 
mound. 

A multi layer cap would then be placed over the contaminated 
materials. The cap would be consistent with federal and state RCRA 
requirements for landfill closure. The overall surface area 
required for consolidation would be roughly one acre. The native 
materials required for construction of the cap would be 800 cy of 
topsoil and sand; 2,400 cy of native soil; and 3,250 cy of clay. 
Based on soil descriptions in the Jacksonville area, it is expected 
that materials suitable for cap construction are available locally. 

Alternatives 6a and 6b--Rocky Branch Creek and Bayou Meto Sediment 

Alternatives 6a and 6b would be identical to the previous 
alternatives: no action with a continued advisory against fish 
ingestion and further monitoring of fish. 

COMMON REMEDIAL ACTIVITIES 

Incineration, solids dewatering, and wastewater treatment are reme­
dial activities that are common to more than one remedial action 
alternative. To reduce repetition, these activities are discussed 
under separate headings below. 
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Incineration 

This section discusses onsite incineration and related issues for 
Alternatives 2 through 6. Each of these alternatives includes 
onsi te incineration with an assumed "mobile" or "transportable" 
rotary kiln incinerator. The use of the rotary kiln process was 
selected for detailed development and evaluation because of its 
versatility in treating a range of wastes, its successful use at 
several hazardous waste sites, and its success in destroying TCDD 
wastes. 

There is a range of trailer-mounted rotary kiln incineration 
equipment available from several incineration vendors. Three basic 
system sizes currently available on the market include: 

o Small mobile system. Approximately 5,000,000 to 
10,000,000 Btu per hour; one or two standard 
semitrailers; maximum processing rate of 0.5 to one ton 
per hour of low Btu content, low moisture content 
contaminated soils. 

o Large mobile system. Approximately 30,000,000 Btu per 
hour; three to 10 standard semitrailers; maximum 
processing rate of four to five tons per hour of low Btu 
content, low moisture content contaminated soils. 

o Transportable system. Approximately 60,000,000 Btu per 
hour; approximately 50 to 70 standard semitrailers 
(complete modularized ancillary support facilities, high 
degree of system redundancy}; maximum processing rate of 
15 to 25 tons per hour of low Btu content, low moisture 
content contaminated soils. 

The trailer-mounted incineration technology has been developing 
rapidly in recent years. several vendors are currently developing 
more efficient systems that minimize combustion air and allow 
higher waste throughput. Improvements in waste feed systems, 
process operation for wastewater minimization, and air emission 
control systems are also under development. 

The actual size and type of incinerator would be determined by 
competitive bidding and would depend on waste volumes, waste 
characteristics, site location constraints, utility support 
requirements, and final performance specifications for 
incineration. 

Potential alternative-specific incineration scenarios for the 
Vertac off-site wastes are shown in Table 7. 
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Table 7 
Alternadve-SpeclOc Rotary Kiln Indneration Scenarios 

Assumed Waste Approximate InciDeraaor 
Vol-for Approxl-te lndmntlon Operadn1 
lndnendoa Probably Rotary Footprint Rare Time 

Ahalulthe TCNIS KIIDS:,stem Sia (acres) (IOlll/bour) (months)" 

2 260 Small mobile 0.25 to O.S D.3 to 1 0.5 to l.S 
system 

3 3,400 Small to large 0.5 to 1.0 1 to 3 2 to 7 
mobile sysrem 

4 11,900 Large mobile or 1.0 to 20 3 to 1S 2 to 8 
transportable 
system 

s 22,000 Large mobile or 1.010 20 3 to 15 3 to 14 
transportable 
system ,,. 4,650 Small to large .75 10 1.25 2 to 4 2 to 7 
mobile system 

1Based on 70 percent operating factor (17 hours per day). 
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Basic Incineration System Description 

A generic rotary kiln process flow diagram is shown in Figure 24. 
Onsite rotary kiln incineration systems for Alternatives 2 through 
6 would include: 

o Feed storage. Feed storage would include a minimum one­
week inventory of solid wastes to allow for continuous 
operations. i\n enclosed feed building would likely be 
needed for control of fugitive particulate emissions. 
Conveyor systems or other feed systems would be enclosed. 

0 

0 

0 

Feed preparation. The waste feed may require some waste 
size classification and/or size reduction processing 
prior to incineration. i\ny large rocks or heavy objects 
greater than four to six inches in diameter would require 
waste feed preparation. Depending on the quantity and 
nature of the objects they may be processed through 
shredders or crushers and fed to the incinerator or 
separated out, decontaminated, and sent to a RCRA or, if 
possible, a sanitary landfill. 

Primary and secondary combustion chambers. organic 
wastes are destroyed by combustion in the primary and 
secondary combustion chambers. The efficiency of 
combustion is dependent on temperature, residence time, 
and contacting of fuel, combustion air, and waste 
materials. In accordance with the January 1989 Title 40 
Code of Federal Regulations (CFR) Part 264 Subpart O, 
incinerators at superfund sites must provide 
99.9999 percent destruction and removal efficiency (six 
nines • DRE) for F-listed hazardous wastes. Typical 
operating temperatures to achieve such DRE's are l,800°F 
for primary combustion chambers and 2, 200°F for secondary 
combustion chambers. 

Air pollution control system. Air emissions from 
incineration depend on several factors, including: 

Waste composition 
Feed rate and method 
Combustion design 
Combustion air rate 
Air emission control systems 

The first four factors determine the type and rate 
of air pollutants generated, and the fifth 
determines the percentage of these pollutan~s 
discharged into the atmosphere. Typical air 
emissions control systems include a combination of 
quench towers, scrubbers, demisters, electrostatic 
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precipitators, and fabric filters. For this study, 
the assumed air emission control systems include 
quench towers, wet scrUbbers, and demisters. 

Table 8 lists general air contaminants and pertinent 
air regulations and standards. 

wastewater process ins and treatment system. 
Typically, onsite rotary kiln incineration systems 
generate scrubber blowdown brine that must be 
treated before discharge. Scrubber water is 
typically recycled within the system to minimize 
blowdown. In this study, it is assumed that 
blowdown brine would be treated with a pH 
adjustment/precipitation system with filtration and 
solids dewatering. Dewatered solids would be 
managed as RCRA-listed wastes and probably would 
require disposal at a RCRA landfill. The TCDD 
concentration in the extract from the dewatered 
solids must be less than l ppb to meet land disposal 
restrictions (LDR), as determined by the toxicity 
characteristic leaching procedure. Treated 
wastewater would be managed as RCRA-listed wastes 
and probably would be discharged to surface water 
under National Pollutant Discharge Elimination 
System (NPDES) discharge criteria. Alternately, it 
may be possible to evaporate/concentrate the 
blowdown brine to form solid wastes that would 
likely require disposal at a RCRA landfill (subject 
to LDR). 

o Ash storage. A one-week enclosed ash storage 
stockpile facility is assumed in this study. The 
ash would presumably be tested in batches for 
residual TCDD and other toxics and would be 
transported and disposed at a RCRA landfill. 

o Ancillary support facilities. Ancillary support 
facilities would presumably include fuel storage, 
onsite analytical facilities, and site personnel, 
decontamination, and administration trailers. 

Other Incineration Options 

There are currently no incineration facilities off the site with 
permits to burn dioxin wastes. 

At least one facility off the site currently has an approved RCRA 
Part B permit, is permitted to burn PCB wastes, and has applied for 
a permit to burn dioxin wastes. Even with the approval to burn 
dioxin wastes, incineration off the site would likely not be cost-
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Tallie 8 
Air Coacamlnaacs, Reauladons, and Standards 

PerdaeatAlr 
Air Coatamhtaat Replatloa Emission Standard 

Particulate Matter (PM) PM-10" SO p.lfm.3 aaaual aritlunetic mean (AAM) 
ISO p.flrrr' (24-hour -)d 

40 CFR 264.34Gb 0.08 ~ 

Sulfur Dimide (SOi) PAAQS" 80 ~ or o.m ppm (AAM) . 365 ~ or 0.114 ppm (24-bour m.ar)d 

40 CFR 264.340 10,000 p.sfm3 or 9 ppm (8-lloar mu)4 

40,000 p.f/m3 or 35 ppm (l•bour mu)4 

100 ppm 1-laour roWng average) 
SOD ppm (10-mlnute rollillg awrage) 

00 

I~ 
0 

Carbon Monoxide (CO) PAAQSC 10,000 l'-sfm.3 or 9 ppm (8-hour mu:,d 

Nitrogen Dioxide (NO:) PAAOS" l 00 p.lfm.3 (max. calendar quarter arithmetie 
mean) 

Lead (Pb) PAAQSC 1.5 p.,tm.3 (max. calendar quarter arithmetie 
IIICIII) 

Ozone PAAQSC 235 p.,tm.3 

Hydrochloric Add (HCl) 40CFR 264~ Less than 4 lb/hr or 99 percent control efficiency 

-i>M-10 • PanicuJate matt«ias than 10:lllic:rons (respirable paniculates). 
llsuperfund incinerators must meet RCRA requirements as outlined in Title 40 Cade of Federal 
regulations Pan 264, Subpan 0. 
cpMQS • Primary Ambient Air Quality~tandards (criteria pollutants). 
4Not 10 be exceeded more than once per.year. 
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effective, even for the relatively small volume in Alternative 2. 
Incineration off the site probably would require: 

0 Drum purchase 

0 Handling and drumming of TCDD wastes 

0 Transport of drummed wastes several hundred miles 

I 

I Incineration at premium prices (costs would likely be 
significantly greater than the approximate $2 ,ooo per ton · I §

0 

rate to incinerate drummed PCB wastes) ~ 

Solids Dewatering 

0 

A mobile plate-and-frame filter press would be employed for 
dewatering sludge and sediment under Alternatives 2 through 5. 
Approximately 900 cy of material would be dewatered in 
Alternatives 2 through 4, and 6, whereas approximately 9,000 cy of 
material would be dewatered under Alternative 5. Table 9 lists the 
materials to be dewatered, their volumes, and assumed solids 
contents. 

The mobile plate-and-frame filter presses available typically have 
capacities of 2.0 to 2.5 cy per cycle. Cycle times vary depending 
on the material being treated, but 1.5 hour is a representative 
duration. one of those dewatering uni ts would be adequate for 
implementing Alternatives 2, 3, 4, or 6, while multiple units would 
be employed if Alternative 5 were implemented. 

I 

I 

I 

I 

Wastewater Treatment I 
use of a mobile water treatment system is assumed for treating I 

miscellaneous wastewater in Alternatives 2 through 6. Table 10 
lists wastewater information for these alternatives. 

Figure 25 shows a wastewater treatment schematic for the mobile 
treatment processes conceptualized in these alternatives. The use 
of carbon adsorption treatment is consistent with the current 
onsite treatment of leachate collected in the French drain system. 

All discharges would comply with the NPDES requirements and 
treatment standards. All solid residuals ( filter spools, spent 
carbon, etc.) resulting from treatment would be incinerated. 

ARARs FOR THE VERTAC OFF-SITE AREA 

I 

I 

I 
CHEMICAL-SPECIFIC ARARs FOR THE VERTAC OFF-SITE AREA 

The scope of this study includes only 2,3,7,8-TCDD as the/ 
contaminant of concern. currently, there are no chemical-specific 
ARAR's for 2,3,7,8-TCDD. There are, however, a number of health/ 
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Table 9 
Solids Dewaterin& Data 

Estimated Initial Estimated Final 
Volume (c:y) Assumed Volume (c:y) Assumed 

Alternative Material Solids Content Solids Content 

2-4, and 6 Collection line sedi- 10 (20%) 6.7 (30%) 
ment 

Digester sludge 890 (5%) 300 (15%) 

s Digester sludge 890 (5%) 300 (15%) 

Primary clarifier sedi- 90 (5%) 30 (15%) 
ment 

Aeration basin sedi- 8,000 (5%) 2,700 (15%) 
ment 



Table 10 
Volume and Disposition or Wastewater 

From Alternatives 2 nrough 6 

Estimated Disposition 
Alternative Description Volume (gallons) 

2,3,4,6 Filtrate from dewatering 72,000 Treat in mobile system; 
sewer sediments after NPDES discharge 
hydraulic flushing 

Filtrate from dewatering 130,000 Treat in mobile system; 
sludge digester sludge NPDES discharge 

Decontamination and 50,000 Treat in mobile system; 
miscellaneous liquids NPDES discharge 

Pump water from 6,800,000 Discharge to oxidation 
aeration basin ponds 

s Wastewater from primary 126,000 Discharge to oxidation 
clarifiers ponds 

Wastewater from 37,000,000 Treat in mobile system; 
oxidation ponds and NPDES discharge 
aeration basin 

Decontamination liquids 50,000 Discharge to oxidation 
and miscellaneous ponds 
collected wastewater 

Note: Scrubber blowdown discussed under general discussion of incineration. 
NPDES permit not required but must meet substantive requirements. 
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advisories and suggested cleanup criteria that could be TBC'S for 
the Vertac off-site remedial actiort; 

The most important TBC is in the April 24, 1986, memo from the 
Agency for Toxic Substances and Disease Registry (ATSDR) to EPA 
Region 6 (see Appendix B). This memo recommends cleanup levels 
specific to the Vertac off-site area. Another important TBC is the 
January 26, 1989, memo from EPA to ATSDR stating that the highest 
concentration of TCDD found in the Rocky Branch creek and Bayou 
Meto sediments does not pose an unacceptable health threat 
(Appendix l\l. 

I 

I 

I 

I 

I 

I 
The EPl\ l-ppb action level previously employed at other TCDD­
contaminated sites (EPl\, 1987) is also an important TBC. That I 

level was based on a Centers for Disease Control (CDC) a 
recommendation developed primarily for long-term direct contact ,. • 
with TCDD-contaminated soils in residential areas (Kimbrough et al. / ~

0 1984). 

I 

I 

Other TBC's that could be of use include proposed advisories on 
protection of human health and aquatic life developed under the 
Clean Water Act .. The advisories for aquatic life are specific to 
individual fish species, and may have to be adjusted for conditions 
in Rocky Branch creek. These criteria should be consulted to 
determine design goals for the wastewater treatment system included 
in Alternatives 2 through 6. 

LOCATION-SPECIFIC ARAR's FOR THE VERTAC OFF-SITE AREA I 

Location-specific ARAR's have been evaluated for the Vertac off- / 
site area as a whole. Table 11 includes the location-specific 
requirements identified as ARAR's. I 

The federal regulations that form the list of potential location­
specific ARAR's include the Resource Conservation and Recovery Act I 
(RCRA) , the National Archaeological and Historic Preservation Act, 
the National Historic Preservation Act, the Endangered Species Act, 
the Clean water Act, the Wilderness Act, the Fish and Wildlife 
coordination Act, the scenic Rivers Act, the coastal zone 
Management Act, the Marine Protection Resources and Sanctuary Act, 
and the Executive Orders on the Protection of Wetlands and the 
Protection of Flood Plains. No State of Arl:ansas regulations were 
identified that addressed other location-specific requirements or 
that were more strict than federal regulations. 

Location-specific ARAR's that will be applicable or relevant and / 
appropriate to the Vertac off-site area include flood plain I 
requirements and requirements under the Fish and Wildlife 
Coordination Act. 

Flood Plain Requirements. Under RCRA, any hazardous waste 
treatment, storage, or disposal facility constructed ~ithin a 
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100-year flood plain must be designed, constructed, operated, and 
maintained in a manner that wltl avoid washout of hazardous waste 
during a 100-year flood (40 CFR 264.18(b)). For any activity that 
occurs in a flood plain, Executive Order 11988, Protection of Flood 
Plains, requires action to avoid adverse effects, minimize 
potential harm, and restore and preserve natural and beneficial 
values. · 

since the vertac off-site area is within a flood plain, 
Alternatives 2 through 6 must comply with the requirements listed 
above. For Alternatives 2 and 6b, the RCRA requirements would be 
especially important for onsite consolidation. construction of 
treatment facilities in Alternatives 2 through 6 would also be 
subject to the RCRA requirements. 

Fish and Wildlife Coordination Act. Any action that might modify 
or adversely affect a river or stream is sUbject to review by the 
state fish and wildlife agency under the Fish and Wildlife 
coordination Act. This act requires protection of fish and 
wildlife in riparian areas. Discharge of treated wastewater 
effluent and continued discharge of water from the oxidation ponds 
would require coordination with ADPC&E. 

ACTION-SPECIFIC ARAR's FOR THE VERTAC OFF-SITE AREA 

Appendix D identifies potential action-specific ARAR's. Action­
specific ~•s are discussed further in the analysis of the 
alternatives and, in particular, in the analysis of the common 
elements of the alternatives. 

RCRA ARAR's 

EPA has made several determinations regarding RCRA ARAR's at the 
Vertac off-site areas. These are presented below and discussed in 
greater detail in Appendix D. 

Wastes that are part of a permitted discharge to a publicly-owned 
treatment works (POTW), are regulated under the Clean Water Act, 
and are exempt from regulation under RCRA as long as the wastes 
remain in place. Therefore, RCRA hazardous waste management 
requirements are not applicable to wastes in the collection lines, 
Old STP, or West WWTP. For the collection lines, EPA has 
determined that RCRA may be relevant but not appropriate due to 
depth of the lines (three to 15 feet) and the absence of a direct 
exposure route. Similarly, for the Old STP and West WWTP, RCRA is 
relevant but not appropriate because of the low TCDD 
concentrations, which are below ATSDR action levels (except for 
sludge digester). EPA has determined that material removed from 
the collection lines or sludge digester must meet RCRA hazardous 
waste management requirements. 

92 

04000101 

l,C) 
N 
t"l 
\0 

~ 



..... 

The Rocky Branch Creek and Bayou Meto flood plain soils do not 
represent a RCRA unit and, therefltlre, RCRA is not applicable. 
However, if soils or sediments are excavated, they must be managed 
in accordance with RCRA hazardous waste management requirements. 

Another important RCRA determination addresses the ash generated 
from incineration in each of the alternatives. The status of ash 
from incineration depends on the material being burned: 

0 

0 

0 

0 

Ash from incineration of dioxin wastes must meet a 
treatment standard (less than 1 ppb of dioxin in 
extract from TCLP test) before it can be disposed 
of in land-based RCRA-hazardous-waste disposal 
units. 

The ash generated by incinerating FOZO-listed 
hazardous waste is classified as a hazardous waste 
(F028). 

The ash from incinerating wastes and soils ~ 
classified as hazardous is not classified as a 
hazardous waste. 

If the hazardous and nonhazardous ash are mixed, 
the mixture is a listed waste. 
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VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

EPA uses nine criteria to evaluate relative performance of each 
alternative. The nine criteria are categorized into three 
groups: Threshold criteria (overall protection of human health 
and the environment and compliance with ARAR's), primary 
balancing criteria ( long-term effectiveness and permanence, 
reduction of toxicity, mobility, and volume through treatment, 
short-term effectiveness, implementability, and cost) , and 
modifying criteria (State and community acceptance). The 
threshold criteria must be satisfied in order for an 
alternative to be eligible for selection. The primary 
balancing criteria are used to weigh major tradeoffs among 
alternatives. The modifying criteria are taken into account 
after public comment is received on the proposed plan. 

Table 12 provides a comparative analysis of alternatives. 

overa11 Protection of Hwnan Health and The Environment. All 
of the alternatives, with the exception of the "no action" 
alternative, would provide a certain level of protection of 
human health and the environment by eliminating, reducing, or 
controlling risks through treatment, capping, or deed and land 
use restrictions. Alternative 5 is the most protective action 
alternative since human health and environmental risks 
associated with exposure and migration of contaminated material 
in and around the active and abandoned sewer lines, sludge in 
the digester, contaminated soil in drying beds and Rocky Branch 
flood plain and contaminated sediments in. the primary 
clarifiers, aeration basin, and oxidation ponds would be 
eliminated. Alternatives 4, 6a and 6b provide the same degree 
of overall protection relative to each other by eliminating or 
reducing risks associated with the contaminated sediments in 
the sewer lines, sludges and sediments in the sewage treatment 
plants and the contaminated soils in the residentially zoned 
areas. Alternative 3 is less protective than Alternatives 4, 
5, &a and 6b because contaminated soil with TCDD >5 ppb would 
remain in the Rocky Branch flood plain. Alternative 2 is the 
least protective action alternative because very few areas 
would be remediated in this alternative. 

In addition to the protection of the environment provided by 
the action alternatives noted above, all of the action 
alternatives provide that the commercial fishing ban will 
remain in effect, that the advisory against ingestion of fish 
taken from Rocky Branch creek and Bayou Meto will continue and 
that fish and wildlife will continue to be monitored. However, 
no TCDD-contaminated sediments wi 11 be removed from Rocky 
Branch creek or Bayou Meto. The specified remedy for the creek 
and bayou sediments is the most protective remedy of the 
alternatives available. Any removal of contaminated sediments 
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from the creek or bayou coµld resuspend the sediments and 
release contaminated sediments downstream, resulting in 
exposing the environment, in particular fish, to additional 
TCDD exposure. such removal of sediments would also very 
likely result in loss or destruction of fish habitat and more 
overall destruction of the environment than leaving the 
sediments in place. The u. s. Fish and Wildlife service has 

.recommended that the sediments in the creek and bayou not be 
disturbed for these reasons. Therefore, the remedy for the 
creek and bayou sediments is more protective of the environment 
than any removal of the sediments, even though it may result 
in fish and other biota being exposed to low levels of TCDD. 

compliance with Applicable or Relevant and A:ppropriate 
Requirements Cjl\RARsl. The "no action" alternative does not 
comply with ARAR's since contaminated soils/sludges with 
concentrations exceeding the ATSDR-recommended action level 
would be left. Alternatives 2 and 3 also would not comply with 
ARAR's, unless the zoning of the undeveloped residential area 
south of vertac is changed from residential to 
commercial/industrial. Alternatives 4, 5, Ga and 6b meet or 
exceed the ARAR's and remedial action goals. 

Long-Term Effectiveness and Permanence. Alternative 5 has the 
lowest residual risks of all the alternatives, since a large 
volume of contaminated material would be destroyed. 
Alternatives 2 and 3 have the highest residual risk of the 
action alternatives, since soils having a dioxin concentration 
higher than 1 ppb would remain in the Rocky Branch flood plain 
south of the plant and very little contaminated materials are 
destroyed. Alternative 4 provides more long-term protection 
and permanence than Alternatives 2, 3, Ga and Gb because more 
contaminated material is destroyed. Alternatives Ga and Gb are 
more protective and permanent than Alternatives 2 and 3. 
Alternative Ga is more protective and permanent because the 
contaminated floodplain soils are incinerated rather than 
consolidated onsite. 

Reduction of Toxicity, Mobility, or Volume of contaminants 
through Treatment. Alternative 1 does not reduce toxicity, 
mobility, or volume of contaminants present in the off-site 
areas. In Alternatives, 2, 3, 4, 5, Ga and Gb, approximately 
260, 1,550, 9,950, 25,480, 5,250, and 1,150 cubic yards of 
contaminated soils/sludges/sediments would be treated by 
incineration, respectively. However, in Alternatives 4 and 5, 
buried sewer lines (abandoned line in alternative 4 and both 

~ abandoned and active lines in Alternative 5) would be excavated 
and incinerated. Excavation and incineration of the sewer 
lines is considered unnecessary for protection of public 
health. 
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Short-Term Effectiveness. Thi.s criterion is not applicable to 
Alternative 1, because no action will be taken. Alternatives 
2 and 3 provide the greatest short-term efiectiveness, assuming 
access to the contaminated areas is effective, and because they 
include the smallest amount of construction activities that 
could cause short-term adverse impacts on workers and the 
community. However, since land use controls are difficult to 
enforce and must be negotiated with landowners, the short­
term effectiveness of these is questionable. Alternatives 4 
and 5 offer the lowest degree of short-term effectiveness 
because they involve the largest amounts of construction 
activities and thus would result in the greatest impact to 
workers and the community. Alternatives 6a and 6b provide a 
moderate amount of short-term effectiveness because threats are 
addressed, yet the construction will cause a moderate amount 
of impacts to workers and the community. 

Implementability. Alternative l is no action and therefore 
easily implementable. The rema1n1ng alternatives are 
implementable. Implementing Alternatives 2 and 3 require 
changing the zoning of undeveloped residential area south of 
the Vertac plant site from residentiaf to 
commercial/industrial. This change in zoning may be difficult 
to accomplish because it would require negotiating these 
changes with landowners, particularly the owners of the western 
floodplain of the west fork of Rocky Branch creek. For 
Alternatives 3, 4 and 5, the large amounts of material required 
for berming and/or capping oxidation ponds may be difficult to 
obtain locally. Alternatives Ga and 6b would be the easiest 
to implement among the action alternatives because no change 
in zoning would be required, and no large amounts of material 
would be required for berming and/or capping of oxidation 
ponds. 

~- The cost of and time to implement each alternative is 
shown below: 

Annual O&M 30-Year 
After Present Years 
First Value Cost to 

Alter- Capital First Year (5% Dis- Imple-
native cost Year (2-30 Yrs} count Rate ment 

1 -0- -0- -0- -0- -0-
2 3,900,000 35,000 33,000 4,000,000 4 
3 7,600,000 61,000 45,000 8,000,000 4 
4 20,000,000 110,000 G6,000 21,000,000 5 
5 38,000,000 200,000 150,000 40,000,000 5 
Ga 13,400,000 57,000 46,000 14,000,000 4 
Gb 10,400,000 72,000 58,000 11,000,000 4 
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state Acceptance. The state of Arkansas is in general 
agreement with the proposed rem~~y. However, the state has 
requested EPA to carefully evaluate the advantages of 
excavating the contaminated soil in the Rocky Branch flood 
plain against the resulting ecological damage and cost from 
excavation, before selecting the remedy. The State also 
recommends that, since it has been some time since the sewer 
lines, sewage treatment plants and floodplains have been 
sampled, these areas be resampled prior to being remediated. 

community ll,.cceptance. The community response was generally 
favorable to the proposed remedy, except that several citizens 
are opposed to onsite incineration. Specific responses to 
public comments are addressed in the responsiveness summary . 
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IX. THE SELECTED REMEDY 

The remediation goals for the Vertac off-site area are: 

l. Residential and agricultural areas should be remediated 
to l ppb TCDD. 

2. For nonresidential/nonagricultural areas (Old STP, west 
WWTP), prevent direct public contact with contaminated 
soi ls containing TCDD concentrations above 1. o ppb 
TCDD. For the Old STP and West WWTP, this action level 
is 1.0 rather than 5 to 7 ppb TCDD as recommended by· 
ATSDR, because levels above 1 ppb still represent a low 
level risk to the public that can be eliminated through 
cost-effective measures such as soil capping. Public 
access to these areas was demonstrated when persons 
used the sludge drying beds for gardening. 

3. Prevent migration of TCDD-contaminated soils into the 
waterways and surrounding flood plains. 

4. Prevent migration of TCDD-contaminated sediments 
through the sewage collection lines to the new 
Jacksonville sewage treatment facility. 

The selected remedy is Alternative 6a, with some minor 
modification to address comments by the State of Arkansas. The 
major components of the selected remedy include: 

o sewage Collection Li&es Sediments would be 
removed from the active sewage collection lines 
between the Vertac plant site and the West 
Wastewater Treatment Plant and incinerated onsite. 
Pipe liners would be installed in the cleaned sewer 
lines. Cleaning the line and installing the pipe 
liner will allow the interceptor to be routed to the 
new Jacksonville sewage treatment facility, without 
contaminating the new facility. The abandoned line 
would be filled with grout to reduce the migration 
of contaminants in the line. 

o Old sewage Treatment Plant -- The sludge would be 
removed from the sludge digester and incinerated 
onsite. The sludge drying beds would be capped with 
one foot of clean soil. Accumulated water in the 
treatment units would be removed, treated and 
discharged, and the treatment units would be 
demolished and capped with one foot of clean soil. 
EPA will negotiate with the City of Jacksonville to 
place a notice in the deed recommending that the Old 
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sTP I site zoning remain commercial/industrial and 
access be restrictea. 

o west Wastewater Treatment Plant -- The aeration 
basin would be drained, the dikes demolished, and 
the entire basin capped with one foot of clean soil. 
A notice would be placed in the deed recommending 
that the West WWTP site zoning remain 
commercial/industrial and access be restricted. 

0 Rocky Branch and Bayou Meto Flood Plain -- In order 
to minimize ecological damage to the floodplain and 
to the downstream areas, the floodplain areas that 
are currently residentially zoned will be resampled 
and only those areas with actual 2,3,7,8 
tetrachloro-dibenzo-p-dioxin (2,3,7,8 TCDD) levels 
greater than 1. O ppb will be removed and incinerated 
onsite. 

o Rocky Branch Creek and Bayou Meto -- Monitor fish 
in these streams for dioxin and continue ban on 
commercial fishing and advisory discouraging sport 
fishing as long as fish tissue dioxin levels are 
above Food and Drug Administration alert level. 

The implementation of the selected remedy will result in the 
reduction of carcinogenic risk from being as high as 10-3 due 
to the sewer line sediments to the 10-5 to 10-6 range, depending 
on the point of exposure. 
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x. THE STATUTORY DETERMim\TIONS 

The remedy selected must satisfy the requirements of section 121 
of CERCLA to: 

o Protect hllltlan health and the environment; 

o Comply with ARAR's (or justify a waiv.er); 

o Be cost-effective; 

o Utilize permanent solutions and alternative 
treatment technologies or resource recovery 
technologies to the maximwn extent practicable; and 

o Satisfy the preference for treatment as a principal 
element or justify not meeting the preference. 

A discussion of how the selected remedy satisfies these statutory 
requirements is presented below: 

Protection of Human Health and The Environment. Implementation of 
the selected remedy would eliminate the risk of exposure or 
migration associated with contaminated sediments in the active 
sewer lines, sludge in the digester, and Rocky Branch creek flood 
plain soils containing greater than 1 ppb TCDD. The removed 
sediments, sludge, and excavated contaminated soil would be 
incinerated. The grouting of the abandoned Rocky Branch 
interceptor will minimize the potential for further contaminant 
migration in those lines. Demolition of the old STP structures, 
burial onsi te, and capping will reduce the potential for future 
exposure to these contaminated materials. Capping of sludge drying 
beds will eliminate the risk of agricultural use of the drying beds 
and the potential for migration of contaminated soil. Dewatering 
and capping of the aeration basin in the West Wastewater Treatment 
Plant will reduce the risk of exposure to contaminated sediments 
and eliminates the potential for migration. 

Compliance with A.RAR' s. The selected remedy wi 11 comply with all 
ARAR's. The selected remedy addresses contamination in the active 
sewer lines, sludge digester, and Rocky Branch creek flood plain 
soils to the levels recommended by ATSDR for each area. Sediments 
from active sewer lines, sludge from the digester, and Rocky Branch 
Creek contaminated floodplain scils would be incinerated. RCRA 
hazardous waste management requirements would be applicable for 
removal and treatment of these wastes. 

Solids dewatering prepares solid wastes for treatment in the onsite 
incinerator. The RCRA hazardous waste management requirements are 
relevant and appropriate to the dewatering process and management 
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of residuals. (See Appendix D for RCRA reqUirements for container 
storage, tank storage, and treatment.) 

onsite incineration would treat (destroy) dioxin in contaminated 
materials, and would satisfy RCRA hazardous waste disposal 
requirements. (See Appendix D for RCRA requirements for 
incineration, treatment, and tanJc storage.I 

The flushing water from collection lines, liqUid from solids 
dewatering, liqUid decontamination wastes, and scrubber blowdown 
water from incineration would be treated by an onsite filtration 
and carbon adsorption treatment system. Wastewater treatment 
standards for liqUids contaminated by dioxin are not specified by 
RCRA. However, treated effluent would meet the substantive 
requirements of the National Pollutant Discharge Elimination System 
(NPDESI. Effluents regulated by the Clean Water Act are not 
hazardous wastes, by definition. However, the RCRA hazardous waste 
management requirements would be applicable to management of the 
residuals from the treatment process. (See Appendix D for 
requirements for container storage, direct discharge of effluent, 
tank storage, and treatment.) 

RCRA hazardous waste management requirements are considered 
relevant to the contamination in and around the abandoned 
collection lines, but not appropriate because there is little risk 
of exposure. Therefore, although there is no ARAR requiring 
grouting, this remedy component provides a cost-effective means of 
minimizing further contaminant migration through the collection 
lines. 

cost Effectiveness. The 30-year present value cost for the 
selected remedy is estimated t9 be $14,000,000 and is moderate when 
compared to the most expensive alternative, which would cost 
$40,000,000 (30-year present worth). The selected remedy provides 
a similar degree of protectiveness as the most expensive 
alternative but is much less expensive. The less costly 
alternatives do not afford adequate protection of human health and 
the environment and they are not considered appropriate. 

Utilization of Permanent Solutions and Alternative Treatment 
Technologies or Resource Recovery Technologist to the Maximum 
Extent Practicable C "MEP" l. The selected remedy meets the 
statutory requirement to utilize permanent solutions and treatment 
technologies, to the maximum extent practicable, because 
approximately 5250 cubic yards of contaminated materials would be 
permanently destroyed. Alternative 6a was selected because this 
alternative is protective of human health and the environment, 
complies with all AR.AR'S, reduces the toxicity, mobility, and 
volume of the contaminants to the maximum extent practicable, is 
implementable and is the most cost-effective. Alternatives 4, 5, 
6a, and 6b provide similar degrees of protectiveness, but the costs 
for Alternatives 4 and 5 are much higher (1.5 times to about three 
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times higher than the cost for the selected remedy). These two 
alternatives involve tasks not considered necessary for protection 
of human health, such as excavation and incineration of sewer 
lines. Alternatives Ga and Gb are identical, except that in 
Alternative Ga the soils excavated from the Rocky Branch creek 
flood plain would be incinerated, whereas in Alternative Gb the 
excavated soil would be consolidated onsite and capped. 
Alternative Ga was chosen because this alternative utilizes a more 
permanent solution and treatment technology to a greater extent 
than Alternative 6b. 

Preference for Treatment As A Principal Element. By treating the 
dioxin contaminated soils/sludges/sediments in a thermal treatment 
unit, the selected remedy addresses the principal threats posed by 
the site through the use of treatment technologies. Therefore, the 
statutory preference for remedies that employ treatment as a 
principal element is satisfied. 
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XI. DOCUMENTATION OF SIGNIFICANT CHANGES 

The proposed Plan for the vertac site was released for public 
comment in July 1990. The Proposed Plan identified Alternative 6a, 
incineration of removed soils/sediments/sludges, capping of drying 
beds, demolished STP structures, aeration basin, etc. , as the 
preferred alternative. EPA reviewed all written and verbal 
comments submitted during the public comment period. Upon review 
of these comments, it was determined that no significant changes 
to the remedy, as it was originally identified in the. Proposed 
Plan, were necessary . 
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XII. RESPONSIVENESS SUMM1>.RY 

The following is a summary of the questions and comments received 
at the pUblic meeting and during the public comment period. Many 
of the comments received relate to the vertac site, in general, and 
not specifically to the proposed plan for the Vertac off-site 
areas. Most of the questions and comments received regarding 
incineration were made with respect to the State of Arkansas 
incineration of the 28,500 drums of dioxin waste on the vertac 
plant site. The responses to these questions are meant as a 
response to both the incinerator currently onsite and any 
incinerator to be built onsite for destruction of the contamination 
from the vertac off-site areas. Comments received from Hercules, 
Inc., a potentially responsible party, are summarized separately 
in this Responsiveness summary. 

TOXICOLOGY AND HEALTH CONCERNS 

COMMENT #1: What is the basis for the Toxicological Profile on 
dioxin which was distributed at the meeting? 

RESPONSE: The Toxicological Profile was based on a review of all 
of the literature on dioxin. The profile was compiled by Syracuse 
Research corporation for the Agency for Toxic Substances and 
Disease Registry and EPA. 

COMMENT #2: What is the airborne standard for dioxin which is 
considered to be dangerous? 

RESPONSE: The action level set by the Center for Disease Control 
for airborne dioxin is 5.5 picograms per cubic meter. This is the 
level which is considered safe. EPA has set a working action level 
of 3.0 picograms per cubic meter, which includes additional safety 
factors. 

COMMENT #3: Why are silvex, xylene, chlordane, mirex, heptachlor, 
toluene, aldrin, dieldrin, DDT, lindane, and toxaphene not 
discussed with respect to the site? 

RESPONSE: Dioxin is used as an indicator compound for the above 
listed compounds. Dioxin is considered to be much more toxic and 
if the soils are cleaned up to the dioxin cleanup levels, the other 
compounds wi'll also be cleaned up. In addition, many of the 
compounds listed above are highly volatile or biodegradable, and 
therefore, are not likely to currently exist at levels of concern. 

COMMENT #4: Why will a health study not be done until 1991? Is 
EPA not giving the citizens of Jacksonville a fair health study 
because vertac produced Agent orange for the Government? 
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RESPONSE: Trie Arkansas Department of Health has established a 
community panel so that the citizens of Jacksonville will have 
input on what they would like to see in a health study relating to 
the Vertac site. The Agency for Toxic Substances and Disease 
Registry wi 11 support the study by providing help on the final 
study design and review . 

COMMENT #5: Will the results of the National Dioxin Study be used 
as a basis for the health assessment? 

RESPONSE: The National Dioxin Study focused on levels of dioxin 
in the environment (i.e. ,in the soil, water, and fish tissue) not 
on health effects from dioxin. However, there is a registry of 
workers exposed to dioxin, which is kept by the National Institute 
of Occupational Safety and Health. The institute monitors the 
health of these workers and their families. A series of initial 
reports are due to be published over the next six months. 

COMMENT #6: Why is the cleanup level of l ppb dioxin being used 
when more recently published data indicates a higher value of 100 
ppb for a cleanup level? 

RESPONSE: The l. O ppb clean-up level for dioxin is used for 
residential areas by EPA because it is within the acceptable risk 
range set by the National Contingency Plan and is recommended by 
the Agency for Toxic Substances and Disease Registry. It has been 
used at numerous other dioxin sites. According to the EPA accepted 
methodology for calculating risks, a 100 ppb clean-up level would 
leave a residual risk in excess of 10-J, which is far above the 
accepted risk range of 10-4 to l◊- 6 • 

COMMENT #7: If the contamination has not caused any health 
problems or migrated in the last 40 years, why can't the material 
sit there for another 40 years? 

RESPONSE: The offsite contamination does not appear to have caused 
any health problems, but uncertainties in this assessment do exist 
and the otfsite contamination does pose a risk to human health and 
the environment and, thus, should be rernediated. Dioxin has been 
seen to migrate downstream through the sediments and has been 
detected in fish tissue. Even though a decrease in dioxin 
concentrations in the stream sediments and the fish tissue has been 
observed, the removal of the contaminated materials in the 
floodplain will expedite the cleansing of the system. 

INCINERATION 

CO~lMENT #1: Will particulate matter and contamination be spread 
out over Jacksonville during incineration? 

RESPONSE: No. The particulates are limited py the air standards, 
which are required to be met by the particulate removal system on 
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any hazardous waste incinerator. The removal system on the 
incinerator that is currently constructed onsite is designed to 
remove the particulates down to 1/6 of the air standard. With 
respect to contamination, any incinerator used to destroy dioxin 
contaminated waste at the Vertac site will be designed and required 
to destroy or capture 99.9999% of the contamination in the 
material. In addition, EPA will be monitoring air quality at the 
site regularly. 

COMMENT #2: 
incinerator? 

How will EPA monitor the performance of the 

RESPONSE: The performance of the incinerator currently built 
onsite and of any future incinerator built onsite will be monitored 
through the operating parameters which will be set during the test 
burn. The purpose of the test burn is to define the specific mode 
of operation needed to operate at the 99.9999% destruction removal 
efficiency level. Once these parameters are established, they must 
be met at all times during incinerator operation. In addition, EPA 
will be monitoring the air quality around the site during the 
operation of the incinerator. 

COMMENT #3: Who will be responsible for shutting down the 
incinerator if there is a problem? 

RESPONSE: During the State incineration of the drums, the State 
and their contractor will be responsible for shutting down the 
incinerator if there is a problem. EPA will be monitoring the 
performance and will coordinate closely with the State during the 
incineration of the drums. During the incineration of the off­
site material, EPA will be responsible for shutting down the 
incinerator if there is a problem . 

COMMENT #4: What is the danger to people living next to the site 
from the incineration, especially the children? 

RESPONSE: There is no danger from the incineration to the people, 
including the children, living next to the site during incinera­
tion. The incineration performance regulations require a minimum 
destruction and removal efficiency of 99.9999% for dioxin wastes. 
These standards were set based on analyses of potential risks to 
the health or the environment and the levels of performance that 
have been measured for properly operated and well designed 
incinerators. Although the 99.99% destruction and removal 
efficiency is protective of public health and the environment, a 
more stringent standard of 99.9999% destruction and removal 
efficiency was set for wastes containing dioxin because of EPA's 
and the public's concern about this particularly toxic chemical. 

COMMENT #5: How can the residents of Jacksonville be assured that 
the incinerator at Vertac will not be used to commercially burn 
llazardons wastes or to burn wastes from other Super fund sites, 
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other than from the Jacksonville and Rogers Road landfills, after 
the Vertac wastes are incinerated? 

RESPONSE: In order to commercially burn hazardous waste at an 
incinerator, a permit under the Resource Conservation and Recovery 
Act would be required. This permitting process requires public 
comment prior to issuance of any type of permit. With respect to 
waste from other super fund sites being brought to Vertac for 
incineration, Federal regulations only allow waste from one 
superfund site to be brought to another site when sites are 
geographically close and contain similar wastes. 

COMMENT #6: Why doesn't EPA know exactly how much soil needs to 
be incinerated at this time? 

RESPONSE: The purpose of the Feasibility Study, which is 
culminated by the issuance of the Record of Decision, is to develop 
the conceptual remedy for the site. Not until the design and 
actual remediation process, which includes testing to verify the 
complete extent of the contamination, is the exact amount of soil, 
which needs to be incinerated, known. I 

COMMENT #7: How can EPA incinerate this material without a 
completed health assessment or environmental impact study? 

RESPONSE: EPA has determined that the preparation of an 
Environmental Impact statement is not required in connection with 
a Superfund cleanup because of the functional equivalency of the 
Remedial rnvestigation/Feasibili ty Study process. since the 
procedures in the Superfund Remedial Investigation/Feasibility 
Study process result in a rigorous review of environmental and 
health considerations, the health and safety of the community and 
the environment can be ensured without a separate environmental 
impact statement. 

COMMENT #8: Has an incinerator been used to burn dioxin waste in 
a residential neighborhood anywhere in the country before? 

RESPONSE: The incineration of hazardous material has been 
occurring for many years. There are numerous facilities in 
operation throughout the country which incinerate many different 
types of hazardous wastes on an ongoing basis. Only a small 
fraction of the incinerators of this type are operated under the 
authority of superfund. Instead, most are private or commercial 
facilities regulated under other Federal Laws such as the Resource 
conservation and Recovery Act, the Hazardous and Solid Waste 
Amendments, and the Toxic Substances Control Act, among others. 
Additionally, there are other agencies besides EPA which oversee 
the operations of these facilities, for example, the Department of 
Ene'rgy and the Department of Defense. 
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Al though there are known instanC~J:l of hazardous waste (i.e. , 
dioxin) incineration being conducted in or adjacent to cities and 
towns, information detailing the specific location of incinerators 
relative to population density within a known proximity is not 
readily available. However, it is known that dioxin contaminated 
soil was incinerated, in a residential area in Gulfport, 
Mississippi. 

COMMENT #9: What will the incinerator be doing during times when 
there is no burning going on? 

RESPONSE: If it will be a long time before the next time soil will 
be burned, the incinerator will be shut down. If incineration will 
begin again soon, the incinerate~ will continue to be heated. 

COMMENT 110: Is it possible that the MRK incinerator will not be 
the incinerator used at Vertac after the drums have been 
incinerated? 

RESPONSE: At present, it is not known what incineration contractor 
will be used to incinerate the off-site waste. lf EPA performs the 
off-site cleanup action, EPA will follow the Federal procurement 
regulations and the competitive bidding process. If a potentially 
responsible party performs the off-site cleanup action, the 

... potentially responsible party can contract with any qualified 
incineration contractor, with oversight by EPA. 

COMMENT #11: How can EPA bypass a city ordinance which allows that 
only the 28,500 barrels be burned at Vertac? 

RESPONSE: CERCLA mandates that Superfund response actions comply 
with all Applicable or Relevant and Appropriate Requirements 
(ARAR's). ARAR's consist of all Federal or State environmentally 
protective requirements that either address specific circumstances 
related to superfund sites, or situations sufficiently similar to 
those encountered at the CERCLA site that their use is well suited 
to the particular site. compliance with the substantive 
requirements of State regulations is required only when the 
regulation is uniformly applied on a State-wide basis. Local 
ordinances would not qualify under this criteria because they are 
not applied consistently across the state. Another reason that 
compliance with standards other than Federal and State regulations 
(i.e., local ordinances) is not required is that they might unduly 
restrict or otherwise encumber timely remedial response at 
superfund sites. 

COMMENT #12: If the destruction efficiency is 99.9999%, what 
happens to the 0.0001% that is left? 

RESPONSE: The remaining 0.0001% is allowed to be discharged from 
the stack into the air. This standard was set based on the 
analyses of potential risks to health and the environment and the 
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levels of perfbrmance that have been measured for properly operated 
and well designed incinerators. 100% destruction is only 
theoretical and is not possible in reality. 

COMMENT #13: can the incinerator at vertac withstand an 
earthquake, since one is predicted for the New Madrid fault? 

RESPONSE: It is not possible to plan for all natural disasters, 
but EPA and the State are attempting to mitigate the effect of any 
natural disaster by destroying the waste now so that a natural 
disaster will not create a risk from the contamination as it sits 
today. 

SAFETY 

COMMENT #1: During the excavation of the creek and Bayou 
floodplains, what precautions will be taken to ensure that the 
excavated material will not be blown, washed, or tracked into the 
community? 

RESPONSE: The precautions to be taken to ensure that the excavated 
material will not be blown, washed, or tracked into the community 
will be thoroughly developed during the design phase of the 
project. These design elements are standard procedures in modern 
hazardous waste management projects. 

COMMENT #2: Is there an evacuation plan for Jacksonville and who 
is responsible for implementing it? 

RESPONSE: The City of Jacksonville is responsible for the 
evacuation plan. More information concerning the evacuation plan 
can be obtained from the Jacksonville Fire Department. 

ROCKY BRANCH CREEK AND BAYOU METO 

COMMENT #1: As part of the offsite remediation, can EPA post and 
identify Rocky Branch Creek with signs so that people are aware of 
where it is located? 

RESPONSE: EPA and the State of Arkansas searched for signs along 
Rocky'Branch Creek. Fourteen signs were found to already exist and 
the state of Arkansas posted several additional signs. 

COMMENT lt2: Is the contamination so extensive in Rocky Branch 
creek to warrant the excavation of the Creek and Bayou? This could 
cause excessive damage to the ecological habitat. 

RESPONSE: EPA believes that it is not necessary to excavate the 
creek and Bayou sediment because the level of contamination does 
not pose an unacceptable risk to human health. However, EPA 
believes that it is necessary to excavate residentially-zoned 
areas, including floodplain, which are above the residential action 
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level of 1 ppb. This will ensure the safety of area residents 
exposed to the floodplain. In order to minimize ecological damage 
due to excavation, retesting of the floodplain areas prior to 
excavation will be required to ensure that only those areas with 
concentrations greater than l ppb will be excavated. In addition, 
the remedial design will require that gz·eat care be taken to 
minimize damage and tree removal during excavation and that grasses 
and tree saplings be planted in the excavated areas to minimize 
erosion. 

COMMENT #3: The State of Arkansas commented that careful 
consideration should be given to the advantages of excavating the 
very low TCDD concentrations in the Rocky Branch creek floodplain 
versus the ecological damage resulting from that action. 

RESPONSE: EPA is very sensitive to this "trade off." EPA believes 
that the large area that contains greater than 1.0 ppb TCDD should 
be excavated, but that every effort should be made to minimize 
disruption to the area ecology. With this in mind, the remedy 
requires that all areas be resampled prior to excavation. Only 
those areas above 1. O ppb will be excavated. Furthermore, the 
design will require that excavation procedures be used to minimize 
the removal of trees, and that the excavated areas be seeded with 
grasses and tree saplings planted. 

COMMENT t4: Why hasn't there been a study to assess the impact of 
the contamination on the food chain? 

RESPONSE: EPA has recently entered into an interagency agreement 
with the United States Fish and Wildlife Service for the Fish and 
Wildlife Service to conduct a study to assess the availability of 
dioxin to the food chain. The study is scheduled to begin in the 
winter of 1990 and to be completed in 1992. 

WASTEWATER TREATMENT PLANT 

COMMENT tl: How extensive was the EPA remedial investigation of 
the sewer system? Was the entire city investigated or just the 
system around and near vertac? Is it possible that the 
contamination could have spread throughout the Jacksonville sewer 
system? 

RESPONSE: Only the portions of the sewer system which serviced the 
Vertac plant were investigated. There is no evidence to indicate 
that any other parts of the system were impacted by the plant, and, 
therefore, were not investigated. 

COMMENT #2: After the remediation, will the vertac site continue 
to discharge from outfall 002 into the west Wastewater Treatment 
Plant? Jacksonville Wastewater Utility wants to close the West 
Wastewater Treatment Plant after completion of the offsite 
remediation. The Wastewater Utility also requests that all unused 
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building sewers be sealed off, a~. the vertac property line and that 
all active sewer lines on the plant be either replaced or lined 
before any water on the Rocky Branch interceptor is diverted to the 
new Johnson Wastewater Plant. 

RESPONSE: After the remediation, outfall 002 will discharge 
directly to Rocky Branch creek or Bayou Meto or discharge via the 
wastewater treatment plant. The exact details of this discharge 
will be determined during the remedial design/remedial action 
phase. All unused building sewers will be addressed in the 
remedial design. The selected remedy states that all active sewer 
lines will be replaced or lined before any wastewater in the Rocky 
Branch interceptor is diverted to the new treatment plant. 

COMMENT #3: Will one foot of soil over the top of the old 
structures at the sewage treatment plant be enough considering soil 
erosion? 

RESPONSE: Yes. The soil cover will be designed, seeded, and 
maintained to prevent soil erosion. 

FURTHER INVESTIGATIONS AND ANALYSES 

COMMENT #1: Request by Kelly Denise Jones to test her property. 

RESPONSE: The sampling was conducted by EPA on August 20-21, 1990, 
and results from the sampling are expected in early October, 1990. 

COMMENT #2: Request by Mr. Roy Hawks to test the property 
surrounding his house. 

RESPONSE: The sampling was conducted by EPA on August 20-21, 1990, 
and results from the sampling are expected in early October, 1990. 

COMMENT #3: Request for EPA to collect samples at Pinewood 
Elementary School. 

RESPONSE: The sampling was conducted by EPA on August 20-21, 1990, 
and results from the sampling are expected in early October, 1990. 

COMMENT #4: Request for EPA to test sewers across Marshall Road 
~ from the vertac plant. 

RESPONSE: While there is no reason to believe that vertac could 
have discharged to these sewers, EPA will sample these sewers to 
allay community concerns. Results are expected in late October, 
1990. 

COMMENT #5: How can EPA and the public determine if a lab is 
qualified to test for dioxin? 
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RESPONSE: When EPA does sampling for dioxin. either the EPA 
Houston laboratory does the analysis or the sample is sent to a 
qualified contract lab that has met certification requirements for 
the EPA. These laboratories must meet stringent certification 
requirements and must adhere to very specific quality control 
procedures. The public can contact the EPA Region 6 Office of 
Quality Assurance to check on the qualifications of a laboratory. 

COMMENT #6: 
laboratories? 

Is it normal to have analyses done at local 

RESPONSE: Local laboratories can be used if they are qualified. 

MISCELLANEOUS 

COMMENT #1: How long will it take to complete the offsite project? 

RESPONSE: It will likely be a number of years before construction 
is completed. After the Record of Decision is signed in September 
1990, the design will begin. The design phase of the project will 
take at least 18 months. After that the construction can begin. 
However, there may be advantages to coordinating the onsite 
construction with the off-site construction, which could delay the 
off-site construction. 

COMMENT #2: How long will it take to complete the onsite project, 
besides the drwnmed wastes? 

RESPONSE: A remedy is scheduled to be selected for the above 
ground material, located onsite, in mid-1991. The remedy for the 
soils and the below ground contamination onsite, will be selected 
in 1992. Since the extent of these remedies is unknown at this 
time, the timeframes to complete the remedies are unknown. 

COMMENT #3: In 1981, Vertac applied for a water discharge permit, 
requesting to discharge 30,000 pounds per day of 2,4-D and 15,000 
pounds per day of 2,4,5-T into Rocky Branch Creek. 

RESPONSE: The 30,000 pounds per day Of 2,4-D and the 15,000 pounds 
per day of 2,4,5-T which were shown in the Vertac permit 
application were not discharge limits requested, but were the 
production rates of each compound at the Vertac facility, at that 
time. The water permit was issued to Vertac in 1984 and contained 
very stringent discharge limits for these substances. 

COMMENT #4: What were the results from the broken water pipe at 
Vertac? 

RESPONSE: The pipe was repaired and drinking water samples were 
collected from several homes of area residents. No dioxin was 
found in any of the samples. 
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COMMENT #5: Is there creosote on the vertac site? 

RESPONSE: No, there is no creosote on the Vertac site. 

COMMENT #6: Is Rebel Drive on the Reasor-Hill landfill? 

RESPONSE: 
landfill. 

No, Rebel Drive is not located on the Reasor-Hi 11 

COMMENT #7: Has there ever been a surface or ground water study 
done for the Vertac site? Why wasn't the ground water study for 
the vertac site not initiated earlier? 

RESPONSE: The surface water samples from Rocky Branch creek and 
Bayou-Mete and the fish tissue samples from the creek and Bayou do 
show the presence of dioxin. The ground water study is being 
conducted as part of the onsite investigation. The first priority 
of each of the operable units being addressed at the Vertac site 
is the removal of the largest amount of contamination first. 
Therefore, incineration of the drums and the off-site removal were 
moved to the forefront. The onsi te investigation and ground water 
study were sequenced after the drums and the off-site study~ and 
are ongoing. 

The following is a summary of written comments received from 
Hercules, Inc., a Potentially Responsible Party at the vertac site. 
some of the Hercules comments contained general objections or were 
somewhat vague. EPA has, in the responses below, addressed all 
comments and has given specific responses where specific comments 
were made. However, EPA has not speculated regarding the exact 
meaning of Hercules• comments which were not clear. 

COMMENT Jl: According to the 1990 Feasibility Study, the areas 
proposed for remediation, other than the sewage collection lines, 
pose a risk of 10·4 to 10·6

• Since the 1990 National Contingency 
Plan (NCPJ states that for known or suspected carcinogens, 
acceptable exposure levels are generally between 10·4 and 10·6

• 

Since the calculated risk for the sewage lines is overly 
conservative, there are no health or environmentally based reasons 
for the proposed remedy. 

RESPONSE: The areas proposed for remediation pose a threat to both 
human health and the environment. The NCP states that an 
acceptable level of lifetime cancer risk is the 10·4 to 10·6 range. 
It also states that other factors, such as ARAR's and protection 
of the environment, should also be considered in remedy selection. 
The 1990 Feasibility Study states that the risk posed by the sewage 
collection lines is on the order of 10·3 and that the risk posed by 
the residentially zoned floodplains is 5.7 x 10·4 _ Both of these 
risks exceed the range considered acceptable by the NCP, and 
wc1rrant the selected remediation. The selected remedy is also 
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necessary to protect the environment. Fish tissue samples show the 
presence of dioxin and a cbiniriercial fishing ban is in effect for 
the Bayou Meto and a sp0rts fishing advisory is in place. The 
selected remedy is designed to minimize the migration of any 
additional contamination from the floodplain, sewage lines and 
sewage treatment plants, into the Creek and Bayou. 

COMMENT #2: Hercules, Inc. suggests that higher dioxin action 
levels for both residential and industrial areas may be more 
appropriate (ChemRisk™ paper). According to the ChemRisk paper, 
28 ppb TCDD should be the residential action level, compared to l 
ppb used by EPA, and 113 to 209 ppb should be the industrial action 
level compared to 10 ppb used by EPA. 

RESPONSE: Hercules, Inc. submitted a report prepared by ChemRisk, 
which calculates alternative cleanup goals for dioxin, The report 
calculates these alternative cleanup goals using calculations and 
assumptions that are contrary to EPA guidance. The resultant 
cleanup levels are, therefore, much higher than those used by EPA. 
The paragraphs below discuss some of the assumptions and 
calculations advocated in the report that are contrary to EPA 
policy. All section references in the paragraphs below refer to 
the ChemRisk report. 

A cancer potency factor for 2,3,7,8-tetrachloro-dibenzo-p-dioxin 
(2,3,7,8-TCDD) of 9,700 (mg/kg-dayl-1 is presented in section 2 
(Dose-Response Assessment for Dioxin). This cancer potency factor 
or slope factor has not been verified by the EPA Carcinogenic Risk 
Assessment verification Endeavor (CRAVE) workgroup and is not in 
accordance with EPA policy. The CRAVE workgroup is responsible for 
reviewing and verifying cancer slope factors for EPA. Review by 
CRAVE is the mechanism by which EPA ensures consistency in the 
slope factors used by EPA and others, such as Potentially 
Responsible Parties. The EPA slope factor for 2,3,7,8-TCDD is 1.56 
X 105 (mg/kg-day)-1

• 

several exposure parameters used in Section 4 (Recommended Action 
Levels for TCDD-Contaminated Soil) are not in accordance with EPA 
guidance. The Hercules, Inc. submission used a soil contact rate 
or adherence factor of O. 5 mg/cm2

, which underestimates by a 
factor of 3 to 6 the quantity of soil adhering to the skin, which 
results in an underestimate of dermal absorption. This, in turn, 
results in the calculation of higher allowable contaminant 
concentrations. 

The Hercules, Inc. submission used soil ingestion rates of 10 
mg/day for children aged Oto l years, 50 mg/day for children aged 
1 to 5 years, and 10 mg/day for older children and adults. EPA 
guidance (OSWER Directive 9850.4) recommends soil ingestion rates 
of 200 mg/day for children aged 1 to 6 years, and 100 mg/day for 
older children and adults. Use of lower ingestion rates as done 
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in the ChemRisk report results in the calculation of higher 
allowable contaminant concentrations. 

The Hercules, Inc. submission used fish consumption rates of o 
g/day, 0.49 g/day, and l.48 g/day for ages o to l years, l to 12 
years, and 12 to 70 years, respectively. The EPA guidance 
recommends fish consumption rates of 38 g/day for the 50th 
percentile daily intake. This rate represents per capita 
consumption and may underestimate the risk for recreational 
fishermen who consume larger amounts of fish than the general 
population. 

The National Contingency Plan states that the acceptable risk range 
is one excess cancer case in ten thousand individuals (10-4 ) to one 
excess cancer case in a million individuals (10-6

). Using the EPA 
risk assessment approach, the cleanup levels advocated by the 
ChemRisk report would result in a residual risk, in the 
residentially zoned floodplain areas, in excess of 10-3

, which 
greatly exceeds the acceptable risk according to the NCP. 

COMMENT #3: The EPA Endangerment Assessment, which assumes 
exposure to the highest concentration, is too conservative, and 
exposure to an area's average concentration is more appropriate. 

RESPONSE: The risk Assessment Guidance for Superfund Volume I 
Human Health Evaluation Manual states that actions at superfund 
sites should be based on the reasonable maximum exposure (RMEl. 
Because of the uncertainty associated with sampling, the 95 percent 
upper confidence limit on the arithmetic average is often being 
used as a conservative estimate of the exposure concentration 
contacted over time. The use of the highest concentration in the 
EPA Endangerment Assessment is more appropriate than the use of the 
average concentration. The use of the average concentration does 
not account for the uncertainty associated with sampling. 

COMMENT H: 
Feasibility 
distinction 
compared to 

The presentation of data in Table 2-2 of the 1990 
Study (FS) is misleading because there is no 

made on the depth of the 1988 "surface sampling" as 
the 1984 data collected at a depth of 0-3 11 • 

RESPONSE: The 1988 sampling was conducted by collecting two 
spoonfuls of soil from the top 3 11 with a stainless steel table 
spoon. Therefore it was assumed that the data would be comparable 
with the 0-3" collection method cited for the 1984 data. 

COMMENT #5: There is no indication on Figure 2-6 of the 1990 FS 
that the west side of the east leg of Rocky Branch was sampled. 

RESPONSE: This area is identified on Figure 2-6 with a lightly 
shaded marking. The legend identifies this marking as ND which is 
not detected with the method detection limit of 0.3 ppb. 
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COMMENT #6: futile not discussed in the 1990 FS, sampling was also 
done by Hercules in 1988 in areas surrounding manholes which are 
part of the sewer collection system. 

RESPONSE: If true, these data were not available to EPA at the 
time the 1990 Feasibility Study was prepared. In addition, since 
these samples were taken from areas surrounding manholes, they do 
not impact the selection of the remedy for the sewer system. 

COMMENT #7: There is no indication in the 1990 FS that ATSDR has 
reviewed post-1985 RI data for the off-site areas or that they have 
concurred with the EPA proposed plan. 

RESPONSE: EPA summarized the post-1985 RI data and discussed the 
proposed plan with ATSDR during a meeting held on May 3, 1990. 
ATSDR concurred with the EPA proposed plan by letter dated June 11, 
1990 (Appendix C to this ROD). 

COMMENT #8: EPA Region 6 has not followed ATSDR recommendations 
for the Vertac off-site areas or TCDD cleanup levels at sites in 
other EPA regions. The remedy proposed for the Vertac off-site 
areas is also not consistent with the proposed remedy for the 
landfills in Jacksonville. 

RESPONSE: The proposed plan is consistent with the ATSDR action 
levels for the off-site areas. See responses to comment number 10, 
regarding residential action levels, comment number 12, regarding 
the Old Sewage Treatment Plant, and comment number 13, regarding 
the West Wastewater Treatment Plant. Regarding the cleaning of the 
sewer lines, the proposed remedy at Vertac (remove contaminated 
sediments and incinerate sediments) is the same as that employed 
for sewer lines at Love Canal site in EPA Region 2. Regarding 
consistency with the landfills, the residentially zoned floodplain 
areas that contain above 1 ppb TCDD should not be capped with clean 
soil, as proposed at the landfills where TCDD is between 1 and 10 
ppb, because this residentially zoned area is subject to erosion 
and any capping could be washed out, allowing contaminant 
migrations. 

COMMENT 1t9: ATSDR action levels 2re overly conservative and recent 
information about TCDD supports a soil cleanup level for TCDD that 
is greater than 1 ppb for residential and greater than 7 ppb for 
industrial areas. ATSDR should have been consulted on whether the 
1 ppb was still appropriate for residential areas. 

RESPONSE: See response to Hercules comment t2. In addition,ATSDR 
was consulted and has concurred on the remedy. In addition, 
according to ATSDR, it is unlikely that these action levels will 
be changed in the near future. 

COMMENT 1tl0: The undeveloped residentially-zoned areas south of 
the vertac plant are not readily accessible, less than 10% of the 
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area has Tcoo'' concentrations greater than l ppb and one acre is 
fenced. This area has an averag~ concentration below 1 ppb and 
need not be remediated. 

RESPONSE: The l ppb TCDD action levei for residential areas is a 
well-established and widely-accepted level. Over two acres of 
floodplains along Rocky Branch creek contain more than 1 ppb TCDD, 
some areas contain as much as 9.·6 ppb TCDD. This large area, while 
undeveloped, is zoned residential, and still poses a direct contact 
threat to nearby residents. Since this area is zoned residential, 
it is possible that it could be used as such. If this were the 
case, then under the residential use scenario, the residents would 
be exposed to these concentrations in their yards, not an average 
concentration for the entire two-acre area, as suggested by 
Hercules. Therefore, it is inappropriate to use an average 
concentration, under this scenario, for the entire two-acre area. 
In addition, this large area of contamination still acts as a 
source of contamination to Rocky Branch creek, Bayou Meta, and the 
already contaminated fish in the creek and Bayou, and thus poses 
a risk to the environment. By removing these contaminated soils 
in the floodplains, a source of contamination to the aquatic life 
will be removed, possibly expediting the removal of the ban and 

•advisory against fishing in the Bayou. 

COMMENT ill: The undeveloped, residentially zoned area south of 
the vertac plant should be re-zoned as non-residential, thus 
removing the need to remediate the area. 

RESPONSE: According to the NCP, institutional controls may be used 
only as a supplement to engineering controls and should not be 
substituted for active response measures as the sole remedy, unless 
active response measures are not practicable. Since excavation of 
floodplain soils in the undeveloped residentially-zoned areas is 
practicable and desirable to prevent migration of these 
contaminated soils into the waterways, EPA is not in favor of 
changing the zoning in order to leave the contaminated soils. 

COMMENT #12: ATSDR has recommended a cleanup level Of 5-7 ppb TCDD 
for the Old sewage Treatment Plant and the Region had selected 5 
ppb in 1986. Despite this recommendation and precedent, an action 
level of 1 ppb has been selected in the 1990 FS and the proposed 
plan. 

RESPONSE: The sludge in the digester contained 12. 4 ppb TCDD, 
which is above the ATSDR action level. Therefore, the sludge will 
be removed and incinerated. The ATSDR recommendation also included 
that migration of contaminants via surface runoff be prevented. 
The drying beds will be capped with one foot of clean soil to 
prevent contaminant migration. This would prevent unexpected 
exposure by humans to these contaminants and would protect the 
environment by preventing migration into the environment. The 
other treatment units, such as clarifiers and trickling filters, 
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' pose a safety problem and contain small amounts of contaminated 
sediments. Because of the safety concerns and the SARA requirement 
that the selected remedy utilize permanent solutions, the treatment 
units would be demolished and covered with a foot of clean soil. 
This additional measure is considered to be a cost-effective way 
to further reduce the risks posed by the area. 

COMMENT #13: In 1986, ATSDR recommended a cleanup level of 5-7 ppb 
for the west Wastewater Treatment Plant, but the 1990 FS and the 
proposed plan select an action level of l ppb TCDD. 

RESPONSE: The ATSDR action level of 5-7 ppb includes the 
stipulation that contaminants be prevented from migrating from the 
plant. Grab sampling in 1984 showed that the aeration basin 
sediments contained TCDD as high as 37.9 ppb. 1988 grid sampling 
showed the aeration basin sediments to contain TCDD as high as 2.8 
ppb. While the 1984 samples were grab samples, which can identify 
hot spots, and the 1988 samples were composites from a grid, which 
tend to average the concentrations over the area sampled, such a 
large reduction in sediment concentration indicates that the TCDD 
contaminated sediments may be flushing into the environment. In 
order to prevent further degradation of the environment, closure 
of the aeration basin is considered necessary. The two oxidation 
ponds contain sediments with less than l ppb TCDD and, therefore, 
will not be remediated. 

COMMENT #14: CDC approved capping an area that contained 51 ppb 
TCDD in an industrial area in Midland, Michigan and an area with 
20 ppb TCDD at Times Beach, Missouri. 

RESPONSE: CDC/ATSDR provided site-specific cleanup levels for the 
vertac off-site areas and also concurred with the EPA proposed 
remedy for the Vertac off-site areas. The selected remedy 
incorporates the ATSDR recommendations for vertac off-site areas. 

COMMENT #15: The assumption that a sewer worker would ingest 0.1 
grams of the sediment each day during his/her working years in 
developing the risk for excess lifetime cancer for sewage 
collection lines is overly conservative. The risks of disease, 
e.g., from viral hepatitis, are greater than from the infrequent 
exposure that might occur from the TCDD in the sewer line. 

RESPONSE: The cancer risk estimate for sewage collection lines is 
based on a worst-case scenario. However, this risk estimate is not 
the basis for the remediation. Rather, prevention of migration of 
contaminated sediments to the new STP and into the environment, in 
general, require that these actions be taken. 
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¥~;UNITED S;TATES ENVIRONMENTAL PROTECTION AGENCY 
\. ./ ' WASHINGTON. D C. 20460 

•. aa.,;11\• 

January 26, 1989 

MEMORANDUM 

SUBJECT: 

FROM: 

THRU: 

TO: 

Remediation of Dioxin-contaminated Sediments Near the 
Vert, ~p;~ 
J. Wimon Porter, Assistant Administrator 
Office of Solid Waste and Emergency Response (WH-562) 

Renate Kiml:>rough, M.O. &d ~b~, M.JJ. 
Office of the Administrator (A-101) 

Barry Johnson, Director 
Agency tor Toxic Substances and Disease Registry 

Sediments in and along the West Leg of Rocky Branch creek and 
Bayou Mato downstream from the Vertac NPL site are contaminated 
with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), This memorandum 
is intended to provide the rationale used by EPA in determining 
appropriate remedial actions regarding these sediments. Your 
comments are requested. 

A limited number of channel sediment samples from Rocky Branch 
creek and Bayou Mato were analyzed in 1984. Additional sampling 
was conducted in 1987 and again in 1988. TCDO concentrations in 
these channel sediments reportedly ranged from <0,3 ppb to 2.3 
ppb. Rocky Branch Creek bank sediments were sampled in September, 
1988. TCDD concentrations in ten composited samples reportedly 
ranged from o.so ppb to 2.30 ppb. 

EPA has previously employed 1 ppb as an action level for 
remediation of TCOD in creek sediments (EPA, 1987), The use of l 
ppb as an action level is based on a Centers for Disease Control 
(CDC) recommendation developed primarily for direct contact with 
TCDD-contaminated soils in residential areas. The CDC 
recommendation is derived from Kimbrough et al. (1984), which 
described l ppb as " ..• a reasonable level at which to .begin 
consideration of action to limit human exposure to contaminated 
soil." It also stated, "Environmental situations may v;;.ry widely, 
and whether a certain level of TCOD in soil will give rise to 
concern has to be evaluated on a case-by-case basis." As this 
statement indicates, the l ppb action level was not intended to 
be interpreted or applied as an all-encompassing standard. 
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Rather, the assumptions mid uncertainties underlying its 
development need to be understood and compared to site-specific 
circumstances. It should also be noted that l ppb does not 
represent a fine line between safe and unsafe conditions as the 
term•Maction level" implies. Rather, it was intended to represent 
a level of concern. In addition, soil ingestion data developed 
sUbsequent to pUblication of the Kimbrough et al. (1984) article 
should also be considered. 

Evaluation of the risk assessment assumptions used to derive the 
1 ppb level in the context of site-specific exposure scenarios 
applicable to Rocky Branch creek and Bayou Meto sediments 
indicates that it is inappropriate to apply this directly as the 
action level for these sediments. 

There are two plausible scenarios by which humans may be exposed 
to TCDD contaminating Rocky Branch creek and Bayou Meto 
sediments. One is direct contact with the affected sediments 
(resulting in TCDD intake by ingestion, transdermal absorption 
and/or inhalation). This scenario would be more applicable to 
exposed bank sediments than to the submerged channel sediments, 
as the latter are less accessible for direct contact. 

The l ppb level was developed primarily for residential soils, as 
opposed to creek sediments. It was based on a cancer risk 
assessment which incorporated numerous conservative exposure and 
toxicity assumptions. Prominent among these were assumptions that 
young children would come into contact with the contaminated 
soils on a daily basis, and that young children ingest 10 grams 
of soil per day. Since these two assumptions "drove" the risk 
assessment (Kimbrough, personal communication), their relevance 
to the potential for contact with Rocky Branch Creek and Bayou 
Mato sediments is of particular importance. 

The daily contact assumption can be reasonable for residential 
soils, which would be readily accessible to children. In 
contrast, the affected Rocky Branch Creek sediments are not as 
readily accessible, and may be essentially inaccessible to young 
children. It is also unlikely that children would come into daily 
contact with Bayou Meto sediments since these are not in a 
residential area. In addition, the assumption of 10 grams/day 
soil ingestion has since become viewed as overly conservative: 
less than l gram/day is now viewed as a more reasonable 
assumption for soil ingestion by "typical" young child~en (Binder 
et al., 19861 Clausing et al., 1987; EPA, 1988; LaGoy, 1987). In 
other words, both of the critical ass11111ptions supporting l ppb as 
a level of concern appear overly conservative tor application to 
Rocky Branch Creek and Bavou Meto sediments. 
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Another pertinent a■sumption in Kimbrough et al. (1984) involves 
the di■tribution of TCDD ~in the contaainated areas. Kore 
specifically, the 1 ppb designation was predicated on the 
assumption that 1001 of the affected soils are contaainated at 
peak levels (i.e., assuming uniform distribution of l ppb TCDD 
throughout the area of potential soil contact), The sampling from 
residential areas near Rocky Branch cr .. k has shown a few areas 
(mostly near the creek) with average soil concentration■ for TCDD 
equivalents greater than l ppb. Removal of th••• cont&Jlinated 
soils is in progress. Upon completion of this removal action the 
average TCDD contuination in surface ■oil of thi■ residential 
area will be ■ubstantially lu• than 1 ppb. While the ~ · of 
Rocky Branch creek can be considered a portion of the residential 
area, it comprises l••• than 1 percent of the area. The nearly 
vertical banks of the creek make ace••• to the cont&Jlinated soil 
difficult for the young child. In addition, it is separated from 
the residential area by a fence. Th••• factors combine to reduce 
the opportunity for the young child to have even the normal 
frequency of exposure opportunities to the■e contaminated soils. 
Figure 2 in Kimbrough et al. (1984) show■ that if 1 percent of 
the area is contaminated at the maximum concentration, the 
estimated lifetime excess cancer risk is two orders of magnitude 
less than it th• entire area is contaminated at a uniform 
concentration. Thus, if the entire creek bank, which represents 
less than l percent of the residential area, is contaminated at a 
maxim11lll concentration of 2,3 ppb, the estimated excess lifetime 
cancer risk is equivalent to that if the entire residential area 
were contaminated to less than O.O23 (O.O2)' ppb. 

The second plausible human exposure scenario leading to TCDO 
intake from the contaminated sediments is food-chain ingestion. 

Based on concern regarding exposure to TCDD via this route, the 
State of Arkansas Department of Health has imposed an advisory 
discouraging consumption of fish taken from the affected 
waterways. For the same reason, ATSDR has previously recommended 
that an interim action level of less than l ppb be achieved in 
Rocky Branch creek and Bayou Meto sediments (ATSDR, 1986). ATSDR 
also recommended monitoring of TCDD levels in edible fish 
portions, to assist in determining the need for continuation of 
the State advisory. 

Kimbrough et al. (1984) provided no specific acceptable sediment 
concentrations pertaining to this exposure route. It was stated, 
however, that acceptable levels for soils which might contaminate 
waterways (i.e., creek sediments) might have to be lower than 1 
ppb due to the potential for bioconcentration of TCOD in fish 
tissue. A potential for 20,000 fold or greater TCDD 
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bioconcentration in fish (National Research Council of Canada, 
1981) was mentioned in support of this position. 

Results of fish sampling conducted downstream from the Vertac 
site in 1984 are noteworthy in this regard. TCDD levels were 
evaluated in fish sampled from sectiona of Bayou Mato in which 
sediment TCDD concentrations were less than l ppb. TCDD levels in 
edible portions of those fish ranged from 136 ppt to 704 ppt, 
well in excess of the 25 ppt FDA concern level. 

Both these data and th• potential tor TCDD bioconcentration would 
indicate that the ATSDR recommendation to achieve levels less 
than 1 ppb should not be interpreted as a recommendation to 
achieve 1 ppb or less. Rather, remediation to levels 
substantially lower than l ppb may be necessary to achieve TCDD 
levels in edible fish tissue which meet the current FDA concern 
level of 25 ppt. 

To date, neither EPA nor ATSDR have specified sediment TCDD 
concentrations permissible for unlimited fish ingestion. 
Therefore, an action level tor Rocky Branch Creek and Bayou Mato 
sediments based on potential risks to human health posed by fish 
ingestion cannot readily be designated. However, action levels 
c~n be based on potential human health risks posed by direct 
contact with the sediments, in conjunction with continuation of 
the State of Arkansas Department of Health advisory against 
consumption of fish taken from the affected waterways. In 
addition, EPA will be conducting long-term monitoring of TCOD 
levels in fish and other wildlife in Bayou Mato and Rocky Branch 
creek, in accordance with the ATSDR recommendation. 

The recommendation of 1 ppb as a level of concern was qualified 
with, "The appropriate degree of concern tor which management 
decisions are made should consider an evaluation of the specific 
circumstances at each contaminated site." (Ki:ml)rough et al., 
1984), It is clear that the derivation of the l ppb concern level 
was based on soil exposure assumptions which were more than 
several-fold greater than the exposures to sediments expected in 
and along Rocky Branch Creek and Bayou Meto. Therefore, assuming 
a continuing and effective state advisory discouraging ingestion 
of fish taken from the affected areas, the reported <0.3 ppb to 
2,3 ppb TCDD levels in these sediments should not pose an 
unacceptable health threat. Based on the above evaluation, EPA 
has determined that no clean up of either the West La~ of Rocky 
Branch er.eek or Bayou Mete to protect human health is necessary. 
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01t1 APR 2 -4 1986 

11\,,bil, Ht1•t1, S.rv.ca 
°'il"'I;'{ ~r T:-:~~::r.r., I 

11111 0•111• ~19·r.-v 

,ram Aotin& Directer 
Ottice ot lea.1th u111aet 

Subltct Healt.h Aa1t1•1nt, Qtt•■ita lltud1&1 IAHatipUa, 
Vertao Chtmcal Co&"Pcraticn, JaokaoaT1ll1 1 Al'kuaaa S:•8S•OT9 

To- HI', Cad Bioku 
hblio leal.tb AdYiaor 
IP.l ll~oa Y% 

um:xv: 31lMM1BX 
Tlie Enviromaental Prctaction Ac•noy (EPA), ll•cioa VI Offlc•, 111baittld 
data indiaatin& that 1ludg11 and aad1llleata 1n th• JaokacnvUlt vutnatar 

treat111nt plant IJ'ltlll Cwn), ROCKJ Brucb, laJQU Keto, lad UIOOi&Ud 

t'loodpla1na are ocntuinated with aeveral compound• iacludina 

t1traoh1oro-dibenzo-p-dioxi11.1 (Ta>D). !eeaua• ot the potential. tor h\llllall 
expoaure to th••• compcwida, and the potent11l tor a major Nleue ct 

th••• aomp0W2d1 tro11 the MP to downatream water Ind land 1'91ouroe1, the 
Agency tor Toxic ~ub1tance1 and D11ea1e Reaiatry (1Tmlft) ottera the 
tollov1121 recommend1tion1: (1) re■tr1ot general public aaa1■1 to th■ 

abandoned and 1x11t1ng WTP I and to the channel and tloodva7 10111 or tha 

weat ie, or the llocky Braaol:I 1n tl:11 reaidantial area Juat aoutb of Vartaa; 

(2) preveat add1t1onar 1111,ratioa aad flood Nl■aaea ot oantaiaanta troff 

th• MP ayat■m, other 1av1roamental 111:ika 1a IIOakf Bruoh, Bayou Mato, 
and their r100dvay1, and rrom Vertac; (3) reaidential land 1a11 on the 
Vertao site would ooaatitute an unaooept&bl• health riak; (~) provide 

additional oharact1r1z1ti0n at both on-1it1 ud orr-11t1 oontaminatioa to 
determine the need tor additional remediation; and<,> impl-•nt a health 

and aafety plan ror all oa- and orr-e1te remedial 1ot1v1t1a1, 

~tAIEMM Pf EBQBLQ1 
Th• ATSDR has b11n.requeeted by the U,S, Environmental Prot,ot1on Agency 
{El'Al, !111on VI, to r■v1tw and 0O111111ent on the Dratt Otf•eita Remadi&l 

Inveat1&&t1on (III) ror tha V■rtao Cham10al Corpor•t1on plant, 
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Pace 2 - Mr. cul l!ioku 

.rao1c1onv1l.l•, Al'k&11.1aa. ln &4d1t1on, EH haa ulced ua to lddl"■aa tu 
tolloviq ooaoel'll.11 

1, !he ~blio health lip1t1oanoe ot the oontllli11&11t 

level• tound in •nvir'ollmeatal pathva71. 

z. rll• need tor ott-eita o1Nll.up. 

3. .ANi■tan111 in dev•lopiq pide1in1■ ud ontena 
tor- ott-11t1 r■med1&tioa. ot diozin-ooa.tuin&ted 

ao111/1lud111/1tdimenta to proteot public heal.Us, 

!%ff PE3CBTPTIAI AIR IACZQBQPDP 
Th• Vertao Chamoa1 Col'porat1on peat1o1de plant 11•• on tb• ■it• ot a 

former World Var U ol'dnaac:• plant, Peet1c1d•• II.ave bee prochaoed oa tbe 
11.t• a£noe 19ll8 bJ tlU-11 tormar OOQaniH. l .. 1dtnt.1al nbd1T111ou lie 

1=9d11.t!l: !!t".lth !M 11qt: a~ the Vel'tao plant a1t1. 'l11e land 11at to the 

IIGl't.ll and veat 11 primal'Uy lllldeveloped 01" OOIIIIHl'C1al/11ght 11lduatrial, 

For additional baolcground intol'll&ticn on the 1ite, pleaae Peter to OUI" 

r1porta to 11'1 Jepon VI dated lpril 11, 1983, &11d .f&DIW'J' 15, 19H, oa 
tb• V•rtao Sit.• &ad F•bl'll&l'J' z,, 1916, on t11h data. 

q3T Al P991NP'U BIYX:PP 

1. ott-a1tt Jtu41a1 un1uaat1oa, lll'ltt lapon foJ.uaa I-Report. a, 

B1bl101raph7, t,ratt lleport. fol1.1111e II• Tabl11 I lppaadiaa■, !!rut 

Report Volume m- Hap■• Pi&w'ea, PNJeot lo. CB313-6, Sita 

10. 98•6L0ll 1 prepared tor th■ !PA llllder Contnot lo, 11-01•6692 bf 

CB2M Bill, Ino, ud Eooloo &Del EA'firoamant, Ino., Jlllr 12, 1915. 

2. S11ppla1nt to tho Ott•1it1 Remedial Inveat;i&at1on, Dratt Report­
D1l1n1ationa • Voluaea/1 Wol'k1D& Paper, Project No. Cl313•6, Sit• 

No, 98-6LO;, pr19ared tor the Ul under Contnot Ho, 68-0t-6692 bJ 

Cll2M Hill, %no. ud Ecolaa and !nv1roD11ont, Ino., July 19, 1985, 

Odnnn1 •u, 
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Pac• 3 • Kr. Carl HiClo:1111 

3, Memoraad.11111 dated Septeoer 3, 1985, tram Mr, Lar17 P, lexroat, 
Supertimd !ntorcaent Seotion, !PA ••cion '1%, to Mr, C&rl 11oku, 

Public Health Adviaor, C%lC/IPA Re1ian 'II. 

•, AT!nl proJeot tll•, 

Wt QP Pffprrn!J! CQJITM'Xltl'T3 
Th• pr1m&17 contui11&11t1 or ooaoer'II 111 ott-11te uau 1.Dclude: 
Z,3,7,8-TC])l), Z,4-dichloropheaOXJ&Gatio acid (2,4-1>), 

2,,,5-trichlorophenoxraoetio aoid (Z,4,5-T), 111vez, CIJlloriuted phenol■ 

and benzene■• Th• If% toouNd OD 2,3,T,1-TClm, and Ulecl the 1ea.ericl ter11 

•dioxin• ror Z,3,T,8-TCID (p. 1-1, Vol, I), 

9JW,fi CQfflQL(QC) 
To elate, onl7 th• ,,e\ 1upli11& data baYe received QC, .&a aooeptable 

evaluation ot th• QC tor the 1984 data vae provided in 1ppend1z 10 (Vol. 

III), 

3ID %13PICT%QI 
On ~.arch 5 ud G, 1986, 1TSilK oonducted a eite 1Aapeot1on and met with 

Mr, Larry Rezroat., Projeot Ot'ficer, 1.11d Mr, L&rl'J' 11Sht ot !Pl lle1ian n, 
and ll1ohard Satardal ot CH2M Hill. Pleaae refer to 1tt&alllaent 1 

aurm:ar1z111& ATSill'• 1t1narary, 1ntor'lllat1on obtained, aad probl■-- ob••"ld 
during the sit■ 1nspeot1on, Photognpb.a veN talcan ot both tbe Vertao 

■it• and ott-aite areaa, 

PYIWW:!fIAL 3WLPfg 
In Oea•b•r 1983, 11vent7-tour ■edilllant and aoil 1upl11 vera ooll1oted 1A 
tb• ott-1it• 1tud7 area and analysed tor Rd1oxin,• z,~-D, z,~,5-T, 111vex, 

chlorinated benzenes, chlorinatad phenol,, and other or1anics. Forty at 

th• eevanty-tour 111111pl•• oontained •dioxin• CS•• Table• 5•1 l 5•2 1 Vol. 

II, and rater to 1ttaohmant 2), 

0400011".:0 



Ill June 198~, twenty-one ■oil ■upl■a v■re oolleot■d 1D ar■aa Within 600 

t11t ot' Bayou Mtto that, Jud&■d by rtaual inapectioa, had btta trequeatly 
tloodtd, ThtH 1111pl11 lftll't analyzed tor- "d1odn. • 0D1J OU ot tbt .. 
OODt&illtd auaurabll ltVlll (0.,3 ppb) ot lldimdJl.• 

In 1uaut 1984, 22! t1eld aupl•• ot 1011 and HcU.1H11t■ were oolleoted tor 
•dioxin• analy1i•i 29 tdd:l.t1oa&l auplea v■re oolltoted tor- baoqro1111d Uld 

Quality oontr-ol, :SeH11tJ•ll1nt ot the 225 field ■-plea oontUned 
111euur-ablt 111ounta ot •dioxin• l'UIC1Dc tl'OII t,O ppb to aore tbu 200 ppb. 

Uut.11 tbi■ pvUclilar ■-pliq ■ttort, th• abandoned Wff 1114 the ni■tiq 

WTP aeration pond •,,,had nn■r- been uapled,,.• (p. 5•T, fol, I), In 

addition, lloek7 Br-anch ud Bayou Keto bad only been aaaplld at road and 

railway cr-oeainc•; thi■ ■amplina ■ttor-t iaollld■d other Hdwat ■ampling 
looatione in thl 1tr1&11 cbannela u well u aoila tbrO\llhOUt the 2•1■&1' 
Ud 5-1■ar t'looclpla1Da. P1eue r■ t■r to 1ttaoue11t z tor a 81IIIIIIU'1 ot the 
•d:l.w11• data, 

Thi hi&h••t 2,11-D 11vel (20,000 ppm) &Dd the h1pe1t z.~.,-T 
level (7,200 ppm) VII'■ t'OUlld 1A a 198• 1ludge 1aple tr'OII WW'l'P manhol■ ffl 
(I016.l), Thi■ Ha■ 1luq1 aupl1 alao coatw■d the llilb••t •dJ.oxa• 

l1Hl ()200 ppb) t'ound dur1n& thl 198" IUPlilll and ualyaia ■ttol"t, '1'he 

h:l.ch■•t 0011C1eDtNUou ot ailns ver■ toulld 1A 1983 ill ■ludc• ■aplH t?a 
an abandoned illteroeptor/unhole 12 (6T ppm, I-!) Uld a uv 
intlZ'O■ptOJ'/lll&llholt ,,, ( (100 PPII, I-\). llaacblorobeUtllll (300 ppm, 

I•3), pentacllloropbenol (300 PDII, I-3), oblordue (118.3 ppm, I0061), 
a1U1 2,lf,6•tria!lloroph■nol (5.T PINI, 10161) were &1H tOUD4 ill the WTP 
coll■otioc 171t111 ■ludce, In the v101c1t7 or Bi.Dea COff &10111 lloolc7 
Braaob VIit leg, z.e PP• PCI 1251, 1.5 PPII 2,lf-D, imd 2,7 ppa 2,lf,5-T 
(N030A) v■re t'oUDd 1c a 1984 tloodplain 1011 aupl■ (10301). 
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Pac• 5 • Hr. C&r'l B10lc111 

PU:BQ?fMBNT&b PITJIW4t$ 
rood CbeSn Pnttke 
lioooaoeatratioa Jsaa b•• doouaentad ill aquatic or~ down.tr ... ol 

both the Vartao plut b loolcy lnnoll Ud tile IQou Neto Ud the WPT 

outrall in tile Bayou Mato, Piall aaplu oollaotad u rv u 15 llilaa 
downatrum rroa lockr lr&IIO!l contained lt'Hla ot 2,3 1 TI B•TCIII) 1n tll• 

edible port1O111 that •xoaeded n,1•~ Great Lalcea adYiaorJ 1 .. ,1. Vhola 

till!. Pllfll•• oolleotad 1n !&you Hato u razo •• T5 a.ilea dovutreu (Barou 

Mato W11d11t• H&Dagement AN&) ot look7 Bruoh ba•• been tolllld to b• 

OOAtu:l.natad. 

ilr TrlMP90 
Lari• 1round aurr.c• areas are expoaed on tlle ait• to water and viDd 

aroaion. Thia rai••• the poeeibilit7 ot ott-eit• ait:ration or 

coat&11111U1te throu&h the air, In addition, the potential. tor eubaurt&o• 

tranaport ot YolatUe 1u •apora rrom th• vut• landfill• ahou.ld be 

explored, 

!UCflAI Y1t1r/!1dinnt trlPIRPr:1i 
Std1111nt tranaport ot 21 31 7, 8-'l'Cl)I) and other huardoua aubatanou trom tl!.a 

aite to Rocky Brech, Darou Mete, and th• enq• tNataant plant baa beaa 

obaarvad. The llockf ll'anob Uld the Bayou Keto dovnatrHm ot the Vertao 

aite nov adjacent to aeveral reeidential aubd1Tiaione, iedividll&l. h011N, 

agricultural landa1 induatrial amS 00111Hrcial .,...,., and NON&t:iocal 

area• 1uob aa Dupree hl'k, 

llook7 Branoh 1 

In the Rocky Branoh channel and floodplain, •dioxin• 1•••11 1Jl th• 198• 
aediment a111ple1 ranged trom the deteotion limit (i,e,, var1e1 rrom 0.02 

to 0.10 ppb) to 1,58 ppb, The leYela appear to deoreaae with d1■tanoe 

04
o(fcj\~~• Vert.le plant a1te to O.7q ppb (qua■tioaabla rHult) Juat abO'H 
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le& ot !ock7 !ranch aear tbe Weat Lane dead end (3,01 ppb, N026C) aiicl near 

tbt end ot Bin•• Dr1Tt (T,58 ppb, !030C), Th••· leTtl• art .ot part1olllar 
ooncera btoava• ot their prozWt7 to rttid1ao11. Dtttot&blt •d1oz11:1• 
ltvtla ll"lnl•d tr-ell 0,15 to 0,TII ppb tor 1a-1tr1111 aedaeat,. 

Vhilt DO 19H Hllpl•• "" oollHt.ed tJoOII the eut 111 ot llook7 IZ'anu,- .. 

NYID looat1ou VIN auplld 1A 19113 in the ... t. 111 nt.1r1bed. ?hl'tt ot 
th• aupl, locatiODa (1-1, 1-12, I R-16) VIN btlov Yertao••JEaat. D1t.oif] 

ditch■r11. Th• data r•■lllt.a 1Jld1o■tt the~ tor add1t1oaal 1,a11;Uzic .to­
uaur• that TCJ>D oot1t:u1MU0D do••.aot ez1at 111 tilt Ha1dat1&l U'tU 

11at aad aav.tll ot Ult Ytrt:ao plant.. 

Bayou Meto: 
1&1ou Htto oh&DDtl and t1oodpl&iz1 aadill■at tuaplta 1D 198' allowed 
ooncentratiou ot •d1oz1AN razig1q tr011 th• detect10D l1&1t to 2.1 ppb. 

Th• hi&heat •d1oz1D• oonoentrat1ona v1r1 tound bt\vND the WVff ogtfall 

and a point about 2000 teet dovnatr1111 ot t.h• Hi&llwa7 161 br1qe. Th• 
IIJ.ch••t "dionn• 1.-,11 towid 1a t9811 vu tilt t■tbatad mim11111 

00D01atrat1oa ot ~ 5 ppb) (1011T 1) 1D a nu.r-■treaa, n1ar-1vrtaoe 1ed1ll1at 

auple; thil vaa t'OWld &bout 25 tMt dovnatz-eu ot' th• WTP out.tall in 
1&)'011 Keto and _ill reet tram tht ltrt bmk I I water ec&c•, Thi dtteotallla -­

"d1ozin.• lntla found 1D th• 1984 1a-1tn111 HcU.ant aaplaa l"UCld 
; 

troll 0,10 to 0,39 ppb 1.a ah&Uow aadaeata aad troa 0.10 to 1,10 ppb tor 

d11p1r aed!llenta. 

Wa1t1vat1r Tr1atm1at Plut (WTP) Sf■tem: 

Slud&• and aedatat 11.111plH 1A tht WTP oolleotioa IAd trut111n.t 1y1ta 

r■T•al•d an aTerq• conc•nt~ation or 21.5 ppb Nd1ozia• which uiclgded th• 
thr•• h1ghaat Talv•• (T0,5, 119,11, Uld )200 ppb), Sempliq 1A 19811 ot tht 

abandonad MP roWldl6,59 PPj •dioxin• 1:l th• al~d&• d:71nc btda 
a.ad(f2.~6 ppbj•oiozin• ic th• d1fe1tcr. In th• ■xiat1ag WTl' taoiliti••• 
19811 1l11d&• 1ampl11 1a the [aeration lacocn were to1111d to bav~ max1111Wa 
ltVlll •• h1gh ••137.9 PPb}(S018A, invalid or qge1tionablt data) 
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Ud ~-2 pp~($019.l). Sllld&I 1uple1 ill tb.e oxid&tiOD PODda Wl'I towad to 

oont.ain maxima •cU.oxill• -nlu11 oq 9.31 Pf!J/ill 1919 1 &lld)3.15 ppb)ill 19h. 

locordizl& to tile II, anllol• 11015 (200 r .. t 1011th ot Tvtao propertr ill 

t.lll veat lq ot IOUJ lruo!l ll•tv•ec Ind• l llt& CoH) vu DOtld dllrizl& 

t.ll• 19811/1985 ....... 1up11zl& illHat1pt10D ('1'&111• w, To1. %%) to 
OTtl'tl.ov. Th• III alao dllUS.lled llllfthol•• 11198, 11202, 112015, &lld f!01 to 
ov1rt1ov. ?lie oyertlov pot&tial tor otbv Ullll.olll 111 tu Nl14•t1al 

ar•u £.aaecU.atelJ aoath Md tut ~ t.u Tertaca 11t• d\U'i.zla u,1or 1toru 
0 

111.ol&ld Ill dHorilled. The illtll'oeptOI' Vbiob. lll'ffl tu 1'1114911.tial 

1ubdiY11S.on ia1diat1l7 aoutll ot Tel'tac vu tCNAd to ooatan tile tlll'II 

Ju&heet •diosin• oonoentratS.oaa (1■• abon) izl awer 1lu4&11/1edillet1. 

&&ricaltural V111 nOV111tr1u: 
lttorta b.&H Dot b11n lllld• to 14tntitJ lxilt.1.Dc or soaed acrinaltal'al 

areu &10111 11&1011 H•to downatreu or the WTP or lloclcz lruob to a poht --­upatrHIII ot Sc11tll1uteni. .\venue that ma;, have b- atteoted bJ tl~--

and cont.ui11&t1d 11diaout1. Ot tllq1 qrioaltural ANU 1 t11dlot and 

1ru1111 areu 1A tile tloodplaiii are th1 aoat 1:portaut ii.ace 2,3,T,8-Tcm) 
accWNlat.11 1A the tiHu.ee ot 1rn1111 cattle and rooting 1111ne. catUe 

V•lWII areu ud other ynoultW'&l aoti'ritiH"" obaerTed 41lriy t~ 

lite 1napection. laoli ot th-■• &NU ahollld II• Hllllled. Mota tl:lat lH•b 

ot 2,3,7,8-Tc»n in 10111 tram 0.0062 tc O.OT9 ppb tiave been proJeotad bf 
Iimbrouch et al. 11 to produce m&Zim\1111 allowable residues ot 2, 3, T, 8-TC!)O 
in tooda (1.1,, beet, pork, and aill:). 

~ent.1 1n the v1c1n1t7 or three Ba101.1 Mete 1urtac1 vat.er vithdrallll 

point.a uy be ct public health ccncel'!l tor certaiii ..,-101llt.1u••l IUIH. We 

iiot, that aite 25 (about 500 teet up1tr•1111 ot HJ.ab.Ila, 6T/16T) Vitb.d;.,,• 

tor wat.1rtovl p1,1rpo11a, a1t• 13 (near Ri&hv•J 161) vitl:ldnva tor 50◄or•• 

or rice, &114 11te 11 (uout 0,3 11111•• upatream ct Southeuter'll !Te.) 

v1t.hdrawa ror 280-acr•• or r1oe. Whila 11t1 25 11111 about 1000 teat 

dovnatreu or th• 1edU11nt aupling station containing the tvo hi&h••t 
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8 d1oz1D" nlu•• (2,1 alld 3,5 ppb) tolmd 1A tl:I• 11.1011 Mtto, tA• 1&7011 Kato 

OA&IIAel HCIUGU ANt ,o tb lat• at a.it• 25 var• IIOC tolllld to OOlltlia 

•c11oz1a. • TU ool.1eot1oll &lltl ual:,111 ot a tn 9".S.Uoa&l a.u..nt &IICI 

biolopo .HIIPl•• M1 II• pl"wlui U ( 1) Ute .. , .. tow1 MT •• ooUUMd, OP 

(2) t1oo41al-, • .,.. oN111'1'9d aw• ._ 1u1: •UIPUal pfl"Ud. ft• i&J011 
Mato aad.1.Mat:a 1A tJI• TM.1.aitJ ot •it• 13 appear to baH a lliatol"f ot 

aoeadiq 1 , .. •d10S1&. • 

RZOSVII PITIM&TS 
The moet Ulcal.J apo1III'• pa.tlnrar• tor loo&l z•nidlllta, C1tJ iaat1t101.t:lma-­

uplo7He, Ud WTP •11plo1••· to tlll OOlltaaiaute ot OOllOll"II vaul.d ,. bf 

dirtot OOllUOt: W.S.tll ooa.taaillatacl eluqu/HcSiaenta/lOU alld 1ual&UOll ~ 

OOlltuiA&ted dut, %t ...il. oWdNa p1q iA ooaiuuated JU'd• OI' l&N8D 

aoua, i11 u. net: lee ot lloolcJ iruob ~t: aout:11 ~ tia. tenao plat,··-:­
Un 1a t.lla ~1at• area, tll17 -, bl Hb,1Nt: lo IQOHPU ~ 

Unot ooattot: ... 1q .. ~. ot OOlluaiaawcl IOU OI' du&. Otlw' PNIIMmU 

eQoaun patlnr-,1 iaol\&de tile US-tioa ot tood oropa IJ'Oft ill 

ooa.taa1Aated all&d&H Ud aoila, 1n&a1t1oa. ot looal t'1lh (ad poe1ibl:, 

otbar looal vildl1tt), am 111ceat1oa ot rarm lllliala tbat 1ru• oa or ai. 

ooa.t.S.Ull to 1uiu 001ita11W11 ooa.taa1D.ated aoU./nll~ta. 

DITTI POC:3 
ror ATSDR'a dua1111110ll on the bealtb atttcta ot 2,!,T,S-t=z,, 2,,.0, 

Ud 2,-,5-T1 pl ... • ~•r to cnar RnJ.tll Ae .. HIIIAt report oa tu 

JICUOlffilla l.&lldt1l1 a.tad Coto!»• U, 1915, 

TU aeat:1011, ot Uae 11 Cl~ with Ute tmdool.q~ aml oaro'n I oSo 

•tt•tl of Tam apoe11N ia 14aquata. llolfeH1'1 tba •111maa lthou• 
eeot10A reca,a.1.raa aaHral NTiaiou. 1'11'et ot all, ii abo\114 !:I• utecl tut 
tbs NPl'Oduot1Y• data oolleotect tolloviaa th•,..,._ 1no14ent.,.. at1ll 

blilll 1Yal11atad. S1oolldl7, th• ooD.Olu41aa atatueata dariYad fro■ the 

cue at11d1 ot the 55•1.U-Old voau need to b• P--.Ui.Ded. Tb8 

al1m.nat1on ll&lt•l1t• tor TCl)I) 11l a Y&r11t7 ot ~ apeo1•• r&111•• 
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tl"OII 10 to •s d•J•• In ad.d1Uon, Kofllll.t7 Nported th• TC,I) •Umn&t10ll 

halt-Ute 1n th• tat ot ■oalceya wu appl'Odutel7 30 d&J•• Por the oue 
1n queauon, 58 pll"Olftt or tile NOOVll"H fem, vu kkm t'1'0II ldiPOH 
t1aaue. It 1a 1llpoa1ibl1, 1n the ab1ena1 ot humazi data, to pl'ldict 
vbethel' tvHt7, 1nenl, 01' no llalt-liTU .. ,. b&YI OOOlll'Nd 14 the • .., .. 

aontb. period, fl11Ntore 1 1t 1a i:accurata tc, detinit11'11J uata • ... th• 
people 1.noludld 1n th11 atudy aooumulatld lar&• uowit• ot d1oX1.n. , , • 
Purthel"IION, 1t 1.1 WU.OOlptable to oompar• aotual llaOWltl (ua, 11&ea l&D!ta) 

or u ab1orblld tox1cut between d1tter1n& apeo1•• without nol'llal1aat10A to 
tactora auch •• bod7 ve1tht 1 1urtao1 11'1&1 ■etabo11o rate, or lite apu. 
It tbe total a■aWlt ot d10111A (IIO ua) calculated tor tb.1 cue 1n qu11t10:, 
1a normalized to bodf weight (70 le&), the aotual abaol'tlld 
doae (0,57 ua,'kg) 11 not 1000 to 3000 t.iaea higher tban tbl tolerable don 

calclllated (IJ)50• 0,6 11&/lcg) ue1ng gu1nea p~ acute toxicity data, 

QIRQ Pi!CP~3%QI 
1¥!1t!n1 Md lb1nden1d mz: 
Of apocial OODOOl'll 11 tb.1 tact that tb.1 Wff'a Ozidat1on panda volll.4 be 
subject to 1nw:idat1on by tlooda equal to or areater tb.u a 5•fl&r' tlood 

(p, 3-20, Vol, Ii Tabla 4,1 1 Vol, II; Platea ~-1 l 4-21 Vol, III), 
B•o•ua• a ■aaa rehaae trom tile ox1dat10ll lagoon& u a nault or ■ajor 
atorm oollld apr•ad 2,3,7,8•TCDl)-oontaa1natlld mat1r1ala to azi extua1v• 

area dovnatr1111, r1111dial. 1ttort 11uat be taken to reduce tl11a potential 

11Dpaot. 

In iup1ot1ng th• 1ite &Ad th• RI esh1~1ta (Platt lo, 3•10 1 Vol. III) ot 

the wold Sewac• treatment Plant,w th• police llhoot1q 1'11111• pol'traJ■ 

teatur•• that reveal tbt poaaible e:d.ateDae ot --• pl'tlv1oua treataent 
vork• that ma:r have b11a covered after be1na ab&Zldoald, rua ll'Q abolal.4 

bt auplad it it vu a part ot the old treatmellt. vorka. 
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aoakx BCIDRb/ilYAU MttQ! 
~ult1pl1 land ua•• exiat dowatream ot the V1rtao _ _ait1 aad the eX11t1q_ 

WTP. Th••• inolud1 r11id1ntial, 1nduetr1al, oommerci&l. 1 &p'icul.tural, 
and wizoned areaa. Cleanup l1v1l1 tor 2,3,1,8-TCllD 1n 11di111nt.1/1oila in 
dowat.reu land uae ar1a1 ahoul.d d1p11ld upon th• potential h1111an expoallN 

u1oci1ted vit.h th••• land uaea. fte tutve d1v1lopment potent~ and 

1"9albation ot the l&Ddneloped tloodpl&b anu d1pen4 upon the nood 
Dua&&• Prevention ONU.auoe dated 81ptemll1r 15, tffl. 81noe thia 

floodplain ordirumc, do•• p11'11it. oouti-uot1on ot an atruoturea, cleanup 
Levell tor ourNnt.lJ Wld1v1lop1d t1oodp1&1A/tloodvay land 11.111 MiOuld 

1til1 apply. 

bietinc reeidenoe• alone both th• ~ut aad veet lee or 1ao1cr &r.nch u7 
b• eubJect. to a var11t7 or t'lood event,. Re1ideno11 on Alt.a Cove, ilt& 
Lane, Hill Road, and the eDda of Inda, \feat. Lane, 'Bizl11 Lane, and !UJlu 

Cove, and at the llillov l1Dd A1>art11ent1 ott Harehall !told 11• vit!wl 

the 10O-yeu tloodplain, th• d11ipated t1oodvar, or th• 2-1ear or 5-Y••r 
t1oodi,lain. MuJ or the relident.111 7&Z'd1 inoorporat.1 the l!ock)' Bruoh 

cN•lr: bank• u part or th• yard and lack an1 ph111aa1 barrier b1tvNn tl:le 

11rd and th• creeJc. !071, play ar•••• and human patba v1r1 obee"ed in 
and n••t. to tl:le ltcelc7 Branch ohannel and bllllka. 

Currently, health adv11or7 level• tor 2,3,1,8-TCJ)D iA tiah llaTI Qlln 

developed only tor th• anat I.ale••• n. !%SDI bU prl'l1GualJ n1=••••" -
tbat rtlA determine wbetbar the Great Lale•• heal.th a4ViaorJ tor-
2,3, 7, I-TCl)D 1A t111l allould be l'ffiaect tor tu Jaolcaonvill• IN&. Th• 
juatit1oatioD tor a oll&llup ln•l tor 2,3,1,8-TOD 1: ntl1"Vlf 1edill•nte, 
and/or 10:l.11 aubJeot to 1roaion, 1boul.d depend upoa th• pot1nt.:1.al tor 
h\llUZI espoaure. It the •xiltin& tiall !Ian. tor th■ Jaolcaonville area ia 

inettective in prevent1111 human expoaur• fl'OII the at1'Hted food-chain, 

additional r••dial 1tt0rt1 would be required. It 1011 llllllliDC of 

a.aricultural land uaH alone the Ba1011 Mato channel ant! tloodvay 
dOW11atr11111 and 1ub11qu1nt b1o1011cal aamplinc r•~•lll 1,111&oc1ptable ea:poaure 
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USQMMPP&m13 
fll• !'1'=1 ottu-■ th• tOUCM.111 NOOmea4&tioaa to ■atqu&l'd publlo health 
tNa tll• ooctmuUon ot ott-11te areu aad to be\tv aueu tu public 

llealth Ja&sU'd uaoautetl with tllia ooatmaats.cm. Tllu• reooaendatiou 
&J'O mad• Hl\lllina th• tars, •diozill, • that 11 uecl 1A tll• 11% 1a aant to 

bl equivalent to Z,3,T,S-rcmi. Tll1a 1a atatocl iA tlll 1% (p. 1-,. Vol. I). 

, • S;eoif'J what dio:d,A 1.aom•ra VU'I aD&lJHd tar ill tlle Ill •uoz111• data. 

2. ObtaiA total ud iaoalr 1peoitio data tor det11'111Aiq tho 2,3,T,S-Tem) 

equivalent• iA ott-1it• ao1l/1e41aeat/■llld&e 1eap1 ... 

3. lt•otriot auoral pvblio aooeoa, 1Aolud1.a& th .raouoanlle l:l~t 

ot Bea11t1t1oaUOZl a;lOJeff, to tho abudaud Wff hoiUtiH (1 ••• , 

al.11dgo dl'Jinl beda, odjaoont aurtaoo aoila, 41&01tor, triaklizlc 
tilter(1), olarit11ra, •noa• interooptors, pua; llo1111, &Dd pooeible 
other oontuinated tao111tiea), tho eXi■ti:ls WTP taoilit1u 
(di1trib11tion/b1P••• pipeline• &Dd b0%11 1 uraticm 11&0011., o%1dation 
lqoozia) , &Dd 14Ju.ent 1011■ at the 1X11tiq VVTP, 

II, Develop a health anct elte eatet7 plan to:- vol'kera in aooorduo■ with 

OSHA studU'da. Outline the aot1Yit1•• u-.oiated with 0011.tmutad 
are•• in tbia plu and roq\11re indiriduala who 11111.1• izl thoH 
aotivit1•• to voar por■oaal proteotive 11ar/olotll1n& 1A aooorduoe 

vith OSHA 1tudard1 ud 111:0S! auid1liA••· 

5, 1e,triot all general p11blio aao••• to both the oll&ml1l aad the 

noodvaJ ct the vHt 1•& or locikJ Bruob' troa th• Vt1'tao ptopel'tJ 11u 

to WHt Main load 1A tll• roaidllltial area a011th ot Tertao w:atil 

040,, u"-to-date 1011 and 1e4111eiat l&11Pli:ls data aro 11&4• anilablo. 
u(/11·8 • 
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6. IAaun tb&t 111&r&t1on ot oontaain&llta via aurtaoa r"UAott on th• Vert&o 
aitt to ott-1ita areaa, particularly loclc7 BMLncll, 11 ao loqer 

ooournq. 

T. Iuun tlae adequao7 ot txiatiq acmt.rol ■euurea on th• V•rtao alt• ta 

aw.1cl \lll&OHpt&blt N1t&Ha, apil11 1 or d1aollal'pa ot 1,!,f,e•TCl>D lad 

otlltl' OOlltWUAtl Ot OODHl'll to tilt W'l'P • Wbve Clt!DC ... IUHI 

art dtttr=il:!.td illettootiTt, illplemaat additiOll&l Oll-ait• l'llltdial. 

aeuur••• 

8. Prevent exi•U=& pntnatment aumpa oa tile Vertao aite troa bn,u111l& 

aita ocntuiaanta to look7 Branch. Monitor diaohara•• troa Vertao 
lite pariod1o&llJ. 

9. Sample aad &A&lyze 1..Simenta tor 2,3,T,S-Tcm IIZlcl otlaar OOlltllliaanta 

ot oonaem oa th• Vartao a1h in the ltocJq Braaah, !Ut Ditah, 3outll 
D1tah, tilt Ctatral D1tah, and otlltr dl'&Ln&c• d1tahaa. 

10. IllTttt1&&U th.• and tor add1t1oD&l Nlltd1&Uon ct certain 011-•U• 
areu (1.,., ports.OD.I ot ltoolc7 Bnnoll aad dn1aac• 41tollea tll&t llaY• 

not. raoeived aa7 prtv1ou rtmtdiat.ioa, or draiaqa d1tohea tll&t apptu" 

to b1pua the pretr .. t.unt. a7at•) betora iapl-tiq ott .. ita 
NUll1at.ioa ct ooataaiaat.td ob&Qnal atdiacta or n004lpla11l aoila 

dlllftlltZ'IU • 

11. ltqllNt 100&1 autboriU•• to probiHt ·ra141Dt1&1 1Uld u .. witlWI the 

Yvtu ut• Douadarf (Plate 5•2, v.III). aecau .. t tllat uUcm b• tak•a 
to pel'llit DO oae to UTt oa tile a1ta. IJullwt• IIIIJOllt ■llff'9llt17 

reaidia& oath• V•~ tit• in the Stat•'• ezpoaun atwtJ. 

12. suple tilt aurtaoe 10111 1n tile 111111ec11ata T101nit7 ot the mobile bO:t 

tou.nd on•titt &Ad 1ta 1ntal"ior du1ta tor 2,3,T,S•Tcm> and otller 

ooatwaant• ot oonaera. Inau.re that the aob11• boae rea1daao• on th• 

040001.49 
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aite La prop1rl7 ollUK it it 11 found to b• 0OAtaaa&hd ud IIO'tld 

orr-11ta. 

13. Partora napl.tzl& ud ual.711• at Hl'taoe IOU. &rOIIDd ---1•• tat 

are dovql'ldiat ot • Tanao 11ta, ave a 11£1tol'J' ot nerl1ov. or 
b&H tlla potatial .to Oftrtlov. 

1,, Inve1t1,ata tb• patant1al tor vaatnater onrllcnnt in uy buildiq 

tloor draills tbat ma7 be ooiineoted to • 2, 3, 1, 8-TalD-oontaainated wtP 

111taroeptor baviq • biatal'J' ot 1urohar1e. 

15. Prevent tba continuecS de&radation or BaJou Mato e.ncl lookf lruob bJ 
tbe tranaport or oontamiA&nta or concern tram both on•eita 111d 

ott-1ita aolll'Oea ot oontuiAaticm. 

16. perton:i detailed (tine crid) 1upliag 111d anal.Jaia ot ohamlel 
1edim■nta 111d tloodpla1n 1oila tor 2,3,T.8-TCDD and other ooatwnantl 
ot conoel'Q in ud aloq the vest 111 &Ad eut le& o~ loalc7 Branch 

betveea tbe Vertao propertr 11ae 111d tba ooanu190• point or both 

RoolcJ Branob 111a. 

17. pertona tin• 1r1d 1upliiic 111d &Aal7au ot otiaanel aecU.aata u.d 

tloodplein aoila tor 2,3,1,8-TCl)]) and poaa1blf otber oontuiAaAta ot 
ooncern in depositional areas ot Roolc7 Branch, upatr,u ot ita 

contluenoe vitb :Bayou Meta, and Ba7ou Meto betMND the WT1 011tt&ll 

ucl 2000 toet dovnatreu. at tbe Hi&bV&J 161 briqe. Coaduot tliia 
auplin& or additional 1U1Pli.0.g atter r•ed1at1on of the upstre111 

aJ'l&I, 

18. Pertor:11 t1ne crid 1&11pl1n& and 1U1al7ae1 ot 1oila/1edilllenta tor 
2,3,7,8-TCl)D 1D t~e BaJOU Meto tloodpla1n M1Jaae11t to and in tht 
Woodhaven Mobil• Home Park near Bi&bv•J 161. 
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19, Ptrtcna aupl1ng and ana1111a ct noodpla1n aoila/aed1mtDta tor 
2,3,7,S-Tc= and other contaminants ot concern 1n m27 putun1, 
t1tdlot1, or tan1■ upatr•u ot the So11theut1rn Avenue bZ"iqa 1: tht 

1&1011 Mtto t1oodpla1D, Conduct IIIIP11121 to • deptb IJ'l&ttr than tbat 
vlaioh would be diltlU'bed 111 looal tan1 equipmnt, 

20, P1rt01'111 moDitoring ud an&lyaea ot IW'taa, vatera tor aontllllinanta ot 
aocoern and other priorit1 pollutant■ 1n loolcJ Brual!. &lld 1D Bayou 
Heto adJaceiit to reaidential ar•u. neaicnatld 11••• and applioablt 
vattr qu&l1tf 1t&lldard1 ahould bt d11oloald tor the &tttctad wat1rvay1 
and compared v1tll the ■onitaring data. 

21, Coca1der th• tollowiD& 1"1dcoe or1tar1a tor dioxin reaadiatioD: 

a. Munieisa1 V11ttx1t1r Coll ■At!ea 3x1t• 
( 1) Prevent llwaan axpo■11N to al11d111, wute■ 1 and aedilllenta 
ooDta1n1ng 2;3,7,8-TCtlD aDd other coatuiaant■ ot oonoern 1.11. tht 
att,ottd aanit&l"J altfer and/or atonuever collection ayatea (abandoaad 

ud txiating). 

(2) Prevot tile aboYe contaainnta troll 001Ltui11&tin, the t"lltl&N 
aewqe tl"l&taent pl.ant and an7 llllf iatll'O■pton, 

b. ·~•ndonllS WJl'1'! EIAilttill 
(1) Prevent upoa11re ot tl:11 general publio ta acmtmiutld alwtc••• 
vuttt, aoila, and atdilllent■ in the ab&Adoned 1ewag1 tr1ataent 

tao111t11■• 

(2) Prevent tllaH contaminated mater1ala tram contaa.iutiq t:be tutu" 

nvac• treataent plu~ and collect1011 ayatea ...:I.a &IQ' allbaurtace aev,r 
o01U1■ction■ or aurtace l:'Wlctt, 
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(3) C0DS1dll' requ.1.riq ,urtaoe IOill 1D aDd &Z"Ound the &bUCSozild 

IIW&gl tl'MtUDt taeil1UH to ·••t u IOt.iOD level ot IIOt IION 

tbu S•T ppb 2, 3, T, 8-Tczm &nal' NMCl1&t1oll. [Tb11 11 Ju■tU1ad 

bec■ua• ot tilt WrequeDt contact with IW'tao• 1oil1 bT the 1n11'al 

p,ablio, and beoauae th• Pl'IHDt lud,... praot.t.o .. 1A t.!11 't'io1Ait7-ot 

th• abando1:1ed wn do AOt appl&l" to be u, aon 1AteAa1ve than th• 

oomm,roi&l u,u ot the IrOAbcNzld D1atr1ot 1:11ar MftU'IC 1 1111 ,r,,...,, 
where EP1 lepon II 11t.bli1hed a 11111l&l' aot101:11,v,16,l 

(-) I&poe• th• rolloviq oond1tiona 01:1 the abo•• 5•T ppb aot1on level, 
-Th• u■e■ &Ad activ1t1e■ or the aite muat not beoCIIII 

aaaociated w1th tbe productio1:1, P"ll&rat1on, bandliq, 
conawaption, or atorq• ot food or other oona1mabl1 it--■, 

and rood packac~ ut1r1&11. 

•Site aoil1 ■uat be proteated rroa eroaion tll&t would WloOTer 

or tranaport 2,3,T,1-TCJ)D oauaiq unacceptable b1IIIIA 1zpoaun 

at a tutur• date (refer to 11ot10D on EIPOSO!E P11'1Vil3 tor 

poaaible ezpo■ur• patbvaya). 

(5) Reevaluate the app11oab111ty or the 5-T ppb aotion level 1!' 

preeeat lacd u■e 11 obaqed and 2,3,T,8•TCDD 1■ 1,n on th• a1te 1A 

aurtace or ■ubaurtaoe ■oila at level■ areater tban 1 ppb. 

a. Exi1ttnc M! F1oilitx 
(1) PreYet expo■ur• ot th, aeneral public to oODtuiAatld alud111, 

waatee, 1edi■eat1 1 ud ■o1la. 

(2) Proveat etrl.uent d1aonar1•• or ■urob&r&_• releaeea ot 

2 1 3,1,I-TCDD-contamia■ted mater1&11 and other oontuinanta or oonoern 
1a th• treatment ■y■tem to kyou Keto and iaalc• every poaa1ble effort 

to ·aob1eve dea1r•d wastewater treatment 1n th• 1ater1a until the 

o,• OC:015~t1.1re IIVTP ii on•line in Ji.l.y 19&7, 

r--­
r--­
~ 
\0 
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Pl.I• 16 •Hr.Carl Hialcu 

(3) fttcluo• tbt potta.t£al tor a uJor r•l•u• ot 
2,3,T,8•'1'0,!)oooontamuattcl ut•r:l.al.a &Ad oUier ooctwiiuta ot ooa.oen 
ma Ui• osidatiH iacoou diae to a uJor tlood eH11t. 

c,, Pl'ffHt tb• ooctmutact uuriw n-o. ooatu£nat1ac tb• htve 

W'fP &114 ooUeolioa e,st•. 

(!5) 1""11t the el,aq•, aecUMllte, vutH, ad aoila ooataiAiq 
2,3,T,8-Tam and other ooa.tl.lliauta ot OOIIOWII :I.II tb• tN&tallt .,.,. 

• &Ad ■djaoct 1oil1 ti-oa lli&r•Unc to &Ad ooa.t11W11tillc lddit1oa.al 

ott•ailt ....... 

(15) Couid•r 11aill& 111aot1o1119"11-•• tJlaD 1 ppb Z,3,T,►TCZ:m t9 
Pl'fftllt IUIICIHPtablt baalD •~are ill tile flltvw tor tllue. lad• izl. 

1114 v•t ot tu odd&Uoa lqoou tut u. ...,. l'Uid•Ull, or 

requut.uc 1oolll auttaontiu to mutipbe ua teuiJli.Ut7 ot 
N&OG,1JI& l&Dlla 0011taaiuted with Z,3,T,1-Teml to a 1 ... HD.a.UH lull 

u•. 
(T) Implant r•HC:ts.&l NUUN■ to al.1111u.te htve Nl• .... 

ot 2,3,T,8-TCm> troll tile dt• UIS avoid b1oaoouulat1oa ill tlla 
toodohaiA, parUoularl)' tood tull, &Ad PreTUt ldnl'I• 1.apaota UPoll 

otller aeuit1Tt 11&4 11a•• dcnrutrte11. 

(8) IOI' &NU OIi tllll tdaUq Wl'1 aita 1dl.1U IN aoaed tap 

umataotv111& u4 vllSoll llDllld lit protected b'Oa woatma 117 avtu• 
raott or pouaU&l t1ood neata, ocmaid ... UiDI tM IOU. ltnl d 

aot.,.. t!1U 5•T p,- Z,3,T,8•!CDD 'Id.th tu OODlliU.OU diao......S lltfte 

lllld.., 21,b.(3), <•>,I (!5). 

d. aookY innob enrl Damu Mote c~1nneln md r±o04eletn■ 
( 1) IUUN that .... iat.b& re■ideat1a1 Jard• OODta1a lanla < tll&Zl 1 pplt 

2,3,T,8-TClm :I.D ■urhoe aoil■ Ud aed1atatl to~• u■ooeptable 

lmMII a)I08\ll'tt 
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fqe 11 • Ml". Carl !S.oku 

(2) leoocw• tb.at-•14equate oleamap at r .. 1clllltial areu, tNa a 

publ1o 11-.1til ,,,.,, .. un, req111Ne tb.at tu 00110t11tntm ot Tc= 

l•tt 111 aurtu, 1011 11, 1,.. tllu ou ppb. ■!I [lot• that l:Sabro1.lp et 

a1.• au DI"■ Tll"DOD lollk 3,5 ot =c 1tat•d tb.at ln•l• at 01" uo•• 
1 ppb 2,3,T,l-tcmi ill N•tdut1&1 Hila oauot ti• oouidaracl aata Ud 
• ••• oout£tut• u 'IIUOoeptul• l"ialr to llDIIIUI !laalta.•J 

(3) POI" ovne11U., Ulldfflloped lua NAN tiff' l'UUUU&l lallll 11 .. , 

oou.id•r uai.111 u aotioa lr,el 1 ... IJlaa 1 ppb 21 3, T, S-!CDD to ,,..._, 

uuooeptul• lnlllu -,oave 111 the i\ltlan, oi■ NquatSq looal 

authontiu to 1.D.'fuU&at• th• t ... 11111111 ot l"IIIOIWIC 001a~t• 
l&llda to • lH■ HUittft lud ue. 

C•) Pol" tloodpl&tll IHU aloq tile &thotld OIIUU1 &ad 1'1ooctnT• 
wtatota are ued or••• tor tzaduat.n.al or ~i&l uau,ad wlliol& 

lfOllld b• proteoted t:-oa •ro•ioll bp aurtao• l'llmtt or potlllU&l t1oocl 

neata, oouicl•r uizl& u aot1oa lnal ot aot aore t.llu 5-T ppt, 

Z,3,T,!•tt:lm VS.tll t!i.t OOllditimla diaouHd aboni 11111111' 21.b.(3), 

<•>,i (5). 

(5) POI' qrioultunl &NU 1n th• attect-4 tlOOClplUU, -· 
dte-epeo:ltio r1q1111ta tor • health • .. ••••a.t lfh•H J1.1atU11d 117 

addit1oca1 IIOil aupli:I& and 1011 ln•l• ot 213,T,8-TCllD IAd other 

ooatud.Jlanb ot oonoel'II, or bf b1olog1oal data. 

( 6) To IWWliH th• bioaooull\llatioa. potential ot 213, TI S-TCm:1 111 tile 

aquatia tOOClab.aiD, 001111ider aoUffiDI 111 111Uria aot1oll 19"1 ot lua 

t!IU 1 ppb Z,3,T,S-Teml 1A ohauel aediM1:lt.l ml tlooelplm IOila 

111bj10t ta ll'OliOD IDd tl'&lllport Pl'OffN••• [!!Lia NO~&tiOD. ii 
bu•d OD. ai1tiA1 1upl111.1 data that NYlala that (a) all edible fiah 

•a.mpl11 C,36 ppt to TO- ppt 2,3,T,8-rCZ,D) collaotad iii 19S. clavutr•aa 

of tbo Vertao aita and th• VWTP outfall to a po1Dt (BM!) 3 1/2 llilu 

c1ov111tr1u OD. B•JO\l Kato fro• ita oontluoaa• '111tll llOokJ IN.Doh 
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IXOffdld FDA'• areas t.llcu IIHltll ld'f'UOl'f (25 ppt) tor 2,!,T,1-TC~ 
u tuJi, ud (b) 11&-1\Nu, ANr-av.rtaoe N4£111Ata ooUeoHII u 19,­
v1r1 1q11al to or 11H tlwa Oo3' PPI> 2,3,T,l-t= £,II tae lqn M•t• 
tro■ • pol.al aoo t11i llPWIU ot tlla !Uplfa, 161 bl'1ql <• pol.al tar 
llP•iN• ot IN3ll, COllduol hiuN ••llllatioa ot ilJOII lleiO ldDle 
tiaJa tuaue porUOu .f.A aoooNl&ue rilll JD&'• prooellvea to uwt 
1ppropnai1 nat• 111t11oru1ea datll'ldu tile a ..... ttr tor MLAtwill& 
th• pream tu!!. bu. 

22. Dn1lop uad illpluut 1pao1al •ro~ aoatzoo1 oril1r1a 111d • 

aoat1plaar plu tor l'ald1&1 op1rat1oaa to anH 1111 t'l&nar ln.uport 

at 0011taafJsula don■IN ... 

22. lfl'UI tlla 11ua11 etteou HOtioll ot ~ U M retllOI 1M .-.ta 

Mdl l&Ddv BIILTI DnCff lbOT1. 

23. To olltaia iat'Orulioll Oil tu ,ONDl• u.apouUOA ot pl'ff1ou11 
U'ld&M ..ua-11, ooatut tu ~-•• INF Corpe ot ln&ioeen tor­
iatOr-.t.i.Oli 011 ea, permta tor aauteoao• ot allauela ..,. brlqU 

Ud oouil'llotioll ot HW road• tbai aq baTI bMll perloned ia lookf 

ll'Uo!I. Ud lqOI& Keto. 

msmcu 
nua• l'ltar to utaount 3. 

v, appl'loi&te Ila• opporlmtr to Pl'OT14• reooaeadatiou Oil IJaLa ott-•it• 
Naect1at1011. ,,. IIWIIC JOU 111d M ... ,... 1tezroa1, Jt11111, U4 a&IINal tor 
tbair uliatua• 111 olll' illapeotioa ot tu lit•• 

Wt /-;;;,;:;.,4 

J1ttr,q .l. c ....... , M.D. 

AttUbaelltl 04000155 
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ttintCICC 
Marall 5, 19861 
1. T11itld Ml'. Diak HOl'l'ia, manqer or the City ot .raakaoir,111• 

Wa1tevater utility, ror 1•n•l'l1 uro .. atioc on bOV t.be va1tevater 
aolleat1on ud t.r■ataent apt• 11 atteated by tbe Tartao Plant. 
Viaited tile exiat1A& vutevat.er tN&taant. plant. (Wff) vhioh recei\les 

vut .. tl'OII tile Y•l'tao Plat. ObNl'MII tu abandOHd portioa or \Ila 

old WTP (al&r1f1•1'11 1 t.r1aklizl& tutel'tl, d1&utor 1 and aladp dl"JiDI 
bid■)• u veU u tJloae Vim' taoillu .. (aerator, ozidat.1on 1acoau> 
OW"Nntl,J b• uaed. 

2. new over the Vel"tao Plant, adjaoent r .. 1c1eot.ial arna, dovnatreu 

t'loodpl&in ar••• ot ioGlcy Branob and !&Jou Heto, ud th• Wff. 

3. Prove on th• vertaa Plant 1ita to••• drainqe pathvaya and lloV 

etrectiH put r•ed1al 11ea11UHa lla'f■ been ii1 oontaill111g 011-lit• 

v11t••• 

March 6, 1986t 
1. Prove otr tl1• 11.t.• to He Potentially att■at.ed reaident1al anu, 

reareation areaa, alld dratnace pathway■ and their aaeociation v1th 

adjacent 1111d u■H. 

2. V1a1ted Mr. Duane Rtel, CitJ En&inter, tor 1ntonaation on current aDd 

projected land use 1onina in areu arouDd th• Vertaa Plant and 
downatream in the t'loodplain. %on1Jl& mapa and flood 11apa were 

obtained. 

Probltll Qbeentd 
1, Aooordinc to the City !ngineer, the WTP 11 in violation ot it.a 

diach•rc• per111it 1tt1uent 1imitat.1ona but the C1tf baa lndioated tll&t 

they are unable to do anJthing about it beaauae ot tile diosin 

oontam1nat1on in the WWT1' •J■tem. Th• oxidation lagoons are nearly 
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1TT1ClD!!ITS 1 Cqc•t. 

tull and have 1nadtquat• retention tat lett. Th• C1tf 1a va1t!:lc tor 
!PA to tak• aotion oa olean1n; up tbe 1xiatin1 WWTP a71t111 aad ponds. 
Th• ooaaeot1oc or the new interceptor to th• tuture WWT1' (1ob1dul•d 
tor completion in J\lly 198T) will depend upon the appl"O'Hd oleuup ct 
the WWT1 interceptor a71t•. 

z. Poaaible endence ot air pollution •n•t around tba az11t1nc W'1'P 

aerator. Tile Citf lllgineer pointed out nuaeroua dau tNaa on the 
northveat lid• or the aeration la&OOA, ud auauted that air 

pollution tro■ the aeration lacooc ■aJ be reapoaaible. 

3, The public hu ezceu to the abandoned WWTP &NU vbioh art 
oontuinattd. loth potanti&l health and ntetr buuda •ziat. ne 
· cur ia ua1nc the oont.aminattd al\Jd&• dl'J1n& beda tor 1row1nc &ard• 
ve1etabl•• (i.e., toaatoea, oabbace, eta.) and other pluta. '11otoa 
were taken. Levela ot 2,3,T,8-l'CID aa 111p aa T pplt ha.,. bHD toWld 

1D tbe alud&• dl'fin& baoa. 1 potent1&1 health lluard ez11ta beoaaae 
ot bu■an oontaot, puaibl• traaaport at oontaminanta to tbe boee -
eav1ronmeat, aad 1nceet1oa or poeaibla contuicmta 1D. and on 
vqetabl... lfo record •xiata ot put people wba !lave raovecS allidge 

tor bome &&l"dU li■e. 

11. Th• ozidatioc laaoona oould be 1lll&lldated by a 5•J•v tloocl evut, The 

1acoana contain 11anr oontamica:ta 1Dolud1Jl1 2,3,T,8-TCDD, 

5, !lo 1upl1n& baa bHn done att•r on-11te remedial work ill the upper 
portion■ ot Koolc7 Branch tor eitller the ... t lee or veat lq. 

6. Noxioua odor, ware apparent both on th• Vertao a1te an4 1a downwind 

ar••• 1n rea1dint1a1 er••• 1outb and ea1t ot the Vtrtao Plant aite, 
It could not De dettniinao it thtH oclora were related to OW'f'tnt 
produot1on aot1Titi•• or vaet1a d1apoeed or atorecl oa•eit1. 

7, Drain&&• (taat Ditch, Sobth Ditch, & Central Ditch) r~ th• Vertac 
Plant does not receive proper pratre1111ent b1cauoe or sump bypa11 
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lTTACHM!!fTS 1 cozi•t. 

teaturee and inadequate oapaoity durizic 1torm period1. P11oto1 veN 

taken. 

8. Portion• ot lloak7 !rt.au mat oa. tu Yertao e1te tllat van aot 

1acluded ill '1S1 •••it• raedial VOl'k, 

9. l)e1p1te tbe nevlf 1natall.ed trench clraiA• aHpa Wtll'9 ObHMed between 

th• new 1lW'Z'J' vall 1111d Roclcf l!lrancb 111 tba area ot tbe oa•1it1 burial 

11te. Aerial photoa var• tllcH, 

10, !Yidence 1xut1 that ohildra probabl7 plaJ 1a Rook7 lranob 

1-ed1ate11 dovnatrH11 ot tbe Vertao Plant propert7 lizle, To71 1111d 

11U11eroue footpath• were found in and alone Rocky ll'Ulch in tb• 

aubdiTidoa 1mmed1at•lf aoutb ot th• Vertao Plant. Pbotoa were tue., 

11, A ■obilt b0111 reaideac• waa obaerTed on th• vertao 1ite (Plate 5-2. 

Vol. III) about 800 to 1000 teet from the biibl1 oontlll1n&te4 

"T•vaete11 (dl'\DIUI coat&inin& 30 ppm 2,3,7,8-TCDll), 1111d 1000 t.-.t- -
trom 25,0~ drwu _containia& "ll-vut ... • Th• r-e11dent1 or t.hil ■obile 

bo■• appe&l" to baH acceH to the aite by a looked baokgate, 1 do1 

and to71 v•r• •••n obe•Med in th• yard. Photo, were tuen. 

12. Some reaident1&1 yards 1-ediately dovn1tr•• ot the Vertao Plant 

■hare an iatillate aaaooiation with both the veet and ••et lee■ ot 

Rocky Branob, 

13, some Bayou Meto M.oodplaia areas dovaatr1am ot the Vertao Plant and 

the WWTP are ueed tor grazing, crop production (rioe and eoytleanal, 

and poa1ibl7 other "rioultural purpo1e1, 

1~. Even thcuch a flood prevention ordinance 1xiat1, portions ot th• 

040001~§1'ld!ll Bin can 11t1ll be developed tor residential p11rpo19a and otl:er 
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:~~:.~~m Z: i~~-~;ti :r :::mi .E,r.! FOCN: 1,, cFr·ll~E 'Rm, ;,cm,,:m, A~!ANU5 

½:;:•~ .. '1 
:s11,11 ~a. or ::~,: :~rt ;r;r:~~;:~? tP1'r1••1! Lm~a,~~-, )~!',!TY ~~•,~~ 

lm:r,,:ul ,,ro: 1m 1,2 liractn St.I lp,,•11 V,IJ 
1m :,l IW, Lml lp,%-4,v,:1 
19U ~a lp.~!,Y,ll 

IUnc~nu ••!P: 
Sh:;1 ¢ryinJ ms 1m ..:, ISG%111 DF'OOIOU 
Dl;Htar 1'14 12.c, 1m:11 DFOOClOi 
Chrifitr lfl4 1,62 l!O:lAJ IF40'304 
'Slud11 Call,ctlan Am l?14 I.It ~0'111 11 l1111111J ,svm1 DFoom, 

E111t1n9 llliTP1 
ltr1ti an htoan lft4 37.t cm1a1 IFOOS60t fa 
01id&tia~ l1gcan lffl I, :7 laarth poadl 1,,N,v.11 

1'7! 7,71 ls•Ui p111dl 1,,2-4,V,II 
l"1 3,f !uao111t11 ,,.2-c,v.u 

'"' U IIIGl"thl lltl!ll 0,001,12 fl 
Stwtrl in1 197f l,IS lp,2-4,V,U 
~1nhtl1 l"1 10, f 1,rld11 I lltll lp,M,V,11 . 
•anholl 171 1m 3:,f llrM11n l Alh> (1·111 
~1nha! 1 177 1,u >ZOO lnr SE a4 Vtrhtl IIOliAI ~003604 ,, .. 
~1,1halt 176 1'11 IIM llllll Rd,I IIOi:AI 1'084116 " ~1nhall 1'14 2Z,S lltad111 l Alhl IIOIIAI Df'0041C! ,, 

~Kiy lr1ncJ,: .,,t 111• ltll• IJ.27 1,.2 ... ,v.11 
1!13• l,Z lnur Alt, Coval , ... 211 
1911 J,OI lnr I, LUI .111dl !WCI DFOOUII 
1'14• 7.~I lntlt HiftH Corti IIIOlOCJ 1,oonu 

rut 114• .1111 l,H l dll,ticitt~.ffl fh&lt 5·1,'l.lll 
Ul1ta1l1 Rd II t:•J 

1m o.m (KUI Rd/ lhblt H,V.111,p,S•ZOI 
1°11 0.1 !SE CQl'llr Vartacl 1ri,1, s-i,v.m,,.,.:01 ,,n 0, 17 !Nill 10 11·11 . 

%•Yr Floodpltift ,m 1.7 lftlll' IIIITPI IF 104Al DFGOl:12 
19U 1,5 l1111r UTPI IFI05CI 3f004210 

U Hi9huy t7/167 1'79 ,2,S 1,.2-1,v.11 
1911 u.o 1,.2-4,V,II 
1913 l,IS IF-IOI 

It loou ~,ta 1m 0,74 1100 It tbon lftl fFOUAI c,om:o e, 
loou N1tc1 

At M~TP dlsch,rgr 1,n 2,1 IF04'7CI DFODJ:15 ., 
flaadpl, S Ll, Quern lfl4 I.ff !1!11:1 UOOll17 
JU1t AbllYI ~o-,,c.RR 1m 1.52 ,,o'°a' moms 
At N1-,1c,IR 1113 1.~2 IF•171Platl 5-1,V.ll!l . 
At Hi9h•1y Iii" 1119 1.• . lp.2-4,V.l1 

1911 <1.0 1,,2•4,V, 11 
:181• I, 10 1200 ft ug1tr111I IF07UI DF004~0I 

81101 ~:~n.., 111 1m 1.01 (2000 ft da1111trl 1rsoz::1 OF004004 

J1t1 =r:or to \ht Rl ,,, l111ttd dut to in1d1qut1 qui11ty coatral. 
'.~1 IUJ ~ui1t10n !11~~ft u11lt1 otrt tat.ea frat h"d battc, lt4i,tnts, 
1•~1~oi1 l.i,1t1a01 Ii• ,trr nur 1nd/ar in tnt1utt 111c:i1han •Ith r!!tdentili 1rtn, 
~•Ci, nol ,, ,,ri1:,, h r101, ,., In v,1. ll lor tht •HI 1,9; ho•t•tr, o.:7 •n found ,t rttt ~1,n I F.,ct1 lran,h. 
:•~,-~,,, •I! ~!f~ ;ri•:-ilh thr:u4•aut P.I; hgot,tr ~. l·l,1,1 1Untilitd dloun II l,l,1,9•T:Ce, 
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1, U.S. !nvirom111ntll Prot1ctioD laitnar, Rational Interim Prtaaz,y 

11r1nk~ Water !e1ul.atiana. Appendix A Baoqround DocWDent, 
11A•5T0/9-T5•OO3, 19T5, 

-z. sax, ?I, IM'i!SI, 11ana1roua PNpel'tiH ot Induetnal Mat1r1.a1a, .S1ztb. 

Edition, 191•. 

3, t.etter d&te4 Jul.1 8, 191!4, t1"0II llr. VeMi.oii Houk, CJ>C. ATS!)!• to 
Mr. Morrie, u.s. !PA, Region VII. 

•• Iimbrough, Renate D,, Falk, H•nry• Ind Stehr, Paul ot Canter tor 
Environmental Healtb, CJ>C, aDd Frha, Georg• or Ilepartllqt of 

lair1culture, Health Impl1cat1ona ot 2,3 17,8-TCDD Contuination ot 

Residential Sou, Jourp•l 9t·To11oology IPO !pvitppmeptal H••lth, 
111:117•93. 19811, 

5, t.etter· dattd July 9, 19811, from Dr, Vernon Houk, CJ>C, ATSDI, to 
Mr, D•vling, ~•cioD&l Adminetrator, o.s. EPA, !ecion n. 

6, Me1110randU111 dated October 26, 1984, from Me. Georgi Jonea, Chief, 

Supertund Implementation Group, CDC/ATSDR, to Mr, IlaT14 P, Inorowllk1, 

Public Health Advieor, EPA Region II. 
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DEPARTMENT OF HE~L TH & Ht.;\IAN SERVICES 

Hr. s- Becker 
Chlef, Superfund Enforceaent Branch (6B-E) 
Unlted State■ lnTiromaental Protectlcm Agency 
B.eglon 6 · 
1445 B.oaa Avenue, Sult• 1200 
Dallas, Teua 75202-2733 

!)ear Hr. Becker: 

Publ,c Health Service 

Agencv for Tox•c Substances 
anci D ,sease Registry 

Atlanta GA 30333 

J111111 U, lHO 

I have recelved rour letter of May 29, 1990 reque■tlng the Agency for 
Tozic Substances and l>iaease llegistry (ATSDll) to approve, in term■ of 
public health protection, the remedial plana for the Vertac, Jacksonville 
Landflll, and Rogers Road Landfill Superfund sltes located in 
Jacksonville, Arkansas. 

On May 3, 1990 a meeting was held ln Atlanta to dlscu1s, 1n depth, the 
proposed remediatlon at these Superfund sites. Present at the meeting 
were members of your staff and representatives of the Centers for Dlsease 
Control and ATSDB.. A brief synopsls of your proposed remedle1 follows: 

VER.TAC SITE 

Sewer Lines and Manholes: 

The 2,3,7,8 tetrachlorodibenzo-p-diozin (TCDI>) contaminated sediments from 
the actlve interceptor and manholes will be removed by hydraulic flushing, 
followed by remote TV camera inspection to assure that all sedlments have 
been removed. Sediments will be devatered end incinerated. A pipe liner 
vill be installed in the active interceptor to improve structural 
stabillty and to avoid po1sible recontamlnation by inflow. The abandoned 
interceptor vill be filled with grout co immobilize any contaminated 
sediments and to prevent flow into and out of the line. 

Abandoned Trickling Filter Plant: 

The accumulated water in the trickling filters and clarifiers will be 
treated in activated carbon columns prior to discharge, and the spent 
carbon and filter spools will be incinerated. The digester sludge will 
also be incinerated. All of the units in the trickling filter plant vill 
be demolished, and the debris covered vith a foot of clean soil. The 
sludge drying beds vill also be covered with a foot of clean soil. The 
abandoned trickling filter plant will continue to be fenced and access 
restricted. 
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Page 2 - Mr. Sam Becker 

Active Weat Wastewater Treatment Plant: 

The aeration basin will be dewatered, and the water treated with activated 
carbon prior to discharge. The dikes of the aeration b&1in will be 
demolished, and the basin COYered with a foot of clean soil. The 
oxidation pond• will, ■oat likely, be used for storage and release of 
effluent from the Vertac laachate collection and treatment ayatea. The 
va1tevater treetmant plant vill continue to be fenced and access 
restricted. 

Rocky Branch creek and Bayou Keto Flood Plain: 

In these flood plains, soil containing more then 1 ppb TCDD in undeveloped 
residentially zoned areas, vill be excavated and hauled back to the Vertac 
site for ultimate disposal. 

Rocky Branch Creek and Bayou Meto Sediments: 

The TCDD concentrations in the sedf.mant are as hi&h as 2.3 ppb in the 
creek, and as high as 1.03 ppb in the Bayou. A fishin& ban vill remain in 
place. 

JACKSONVILLE >,ND ROGERS ROAD UNDFILLS 

All material vith TCDD concentrations greater than 10 ppb vill be 
excavated for treatment and the dioxins vill be destroyed to levels belov 
l ppb. Residual contamination exceeding 1 ppb will be capped by a foot 
or more of clean fill. The fence around these sites will be maintained by 
the City and the deeds will indicate that the sites are considered 
unacceptable by EPA for residential use. 

I believe that the above briefly but accurately summarizes your proposed 
remedies. The ATSDR in consultation with the Centers for Disease Control 
believes that with the following clarifications the proposed cleanup 
strategies for these Superfund sites will be protective of human health: 

l. Erosion controls are necessary to protect the additional soil used as 
clean cover. 

2. Vith regard to the Rocky Creek and Bayou Keto sedimenta, the fiah 
tissue concentration• must be monitored for dioxin and the fishing ban 
should remain in effect until the fish are determined to be safe for 
unlimited human consumption. 
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If you have any queationa or require additional clarification please do 
not hesitate to contact me. 

j;;?)ltff 
Chief, Emergency Response 

and Consultation Branch 
Division of Health Assessment 

and Consultation 
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Acllons 
a 

C.pplng 

,. 
<eyw on• 1at1 COIi 

Table C•1 
pR£LIMlNAAY [DDn'lflCo\TI~ OF JIOTENTJAL ACTJ<ll·SPECIFIC Allo\Rs 

VDTAC OFF•SITE FS 

Re!l!;!ir..,,ts 

Plecaeot of ■ cap ov•r 11■■te 
(e.g., closing a Jandflll, ot 
closing a surface l11poundllent 
or waste pile as a landfUl, or 
slmUar action) requires a 
cover designed and constructed 

to: 

0 Provide long•ter■ ■lnl■l&a• 
UCJil of ■igraUon of Uquldll 
through the capped area 

0 FuncUon with alnl11ua Hin• 

lenance 

D PrOIIIOte drdnate and ainl· 
•lse erosloo or ellra■ loo of 

the cover 

D Acco■aDdete settUn9 aad 
■ub81denc• so that the 
cover'• lnt■fr ilY Is main• 
talned, and 

0 Have a peraeabllity less 
than or equal to tile peniea• 
blllty of any bolto■ Uner 

sr■te■ or natural sub•soUs 
present. 

EllJllnate tree llqulds, sta• 
blllze wastes before capping 
(surface t■poundaents). 

'ndel 

Preregu1■1tes 

Slgnlf1c1111t ■ana,...-t llrNt 
•ent, storage, or dispo■aU of 
heHrdous waste will NII■ re 
qulnaents appl1cable1 capping 
without disturbance vlll not 
aake requlre■enll appllcable, 
but technical requlre•nts are 
Ukely to be rel■'fant and appro­
priate. 

026391 

CllaUon 

to CPR 26t.2llll■I 
(Surface [■,polllld­

aents) 
10 CFR 264.258(1>1 
lllaste Pilesl 
tO CFR 26t.l101■) 

ILandfllU) 

to era :1u.2211a1 

) 



• Actions 

Capping (Continuedl 

0 

""' 0 
0 
0 .... 
t"l 
'1 

Clean Closure (Removal) 

a 

Requireaents 

Restrlct post-closure use of 
property as necessary to pre­
vent dua.ge to the cover. 

Prevent run-on and run-off fro■ 
d1111aglng cover. 

Protect and malntaln surveyed 
benchaa.rks used to locate waste 
cells Uandfllls, waste pllesl. 

General per fonance standard 
requlres alnlalutlon of need 
for further ■alntenance and 
control; alnlahatlon or ell■ l­

nat1on of post·closure escape 
of hazardous waste, hazardw.s 
constituents, leachate, conta■-
lnated runoff, or hazardous 
vaste decmposl lion products. 

Disposal or decont1111lnation of 
equipaenl, structures, and 
solls. 

11 ... oval or deconta■lnatlon of 
all waste residues, contui• 
nated contalnaent systeia coa­
ponents (e.g., liners, dikesl, 
contaalnated subsolls, and 
structures and equlp•ent con­
taailnated wlth waste and leech­
a le, and manageaent of the■ as 
hazcudous waste. 

Heel health-based levels at 
unit. 

Action alternatives fro■ ROD keyvord lndex. 

Prerequisites 

Disturbance of IICRA bazardoua 
waste I listed or cbfl'acterls• 
Uc) and 110Yeaent outslde tbe 
unlt or area of contaainatlon. 

Hay awly to surfac:a i"P"und­
aent; conta■lnated sou, ln­
cludlng soll fro■ dredging or 
soll dlsturbed 1n the cwrse of 
dr 11 Ung, or excavatlon, and 
returned to land. 

Not appllcable to undlsturbed 
material 

Disposal of !CAA ha&ardous 
waste I llsted or characteris­
Ucl after dlsturbance and 
aoveaent outslde the unit or 
area of contaalnatlon. 

026392 

Citation 

40 CFR 264.l l71cl 

40 CFR 264.228(bl 
40 CFR 261.ll0lbl 

40 CFR 264.310 (bl 

40 Ctll 264.111 

40 CFJ! 264. l 11 

40 Ctll 264.228(al Ill 

and 
40 CfR 264.258 

40 Ctll 244.111 

) 

) 



Actlonsa 

b 
C!:IJosure with Waste Jn Place 
qtapptngl 
0 .. ~ 
m 
co 

Closure vlth Waste tn Place 
(Hybrid Closurel 

ConsolldaUon 

RequJreaents 

El llllnate free 11qulds hr re­
aoval or soUdHtcaUon. 

Stabtll&atlon of reatnl"'il 
waste a11d waste residues to 
support cover. 

Installation of final cover to 
provide long-ler• ■1nlll1Htlon 
of Jnftltr■Uon. 

Post-closure car• and 9roimd• 
water aon!torlng. 

lle100va1 of ujorttr of conta■t­
nated ■atertala. 
AppUcatton of cover and post­
closure aon1tor1n9 based Oft 

exposure pathvay (sl of concern. 

Area frOII which aalerlaU ere 
reaoved should be cle111ed IIP• 

ConsoUdaUon ln atorage pUes/ 
storaqe tanks vtl 1 tUqger 
atoraqe nqutre■enb. 

Plac•eat on or Jn lead outside 
unit boundary or area of con­
ta■1nel1on wll l tr19.,.r land 
disposal requJruents and re­
strlcUona. 

Prereguisl tea 

PropoHd nde, IIOt rat a,pUc:able 

Prop,aed rule, not pt appUcebl• 

Dbposal by dbt.udlence of has• 
ardoua waste I llsted or c:hane­
lerbUcl and IIOYlll9 lt aulalde 
unlt or boundary of conlaal • 
nated area. 

After Noveaber a, 1981 

026393 

C1tatlo11 

to CFR 264. 228lal (2) 

co en 264.llB(al UI 
and 

40 CFR 264.lSB(bl 

40 CPR 264.310 

40 CFR 264.310 

52 FR 1712 
(llarcll 19, 19871 
52 f1I 8712 
(!larch 19, 19871 

See Closure 

See Container 
Stor■'Jlt, Tanlt 
Storage, Nasta 
Plies ln lhls 
Exhlblt. 

40 CPR 268 
Clubpart D) 

) 

) 



0 
.i::. 
0 
0 
0 ... 
FA 

a 
Actions 

Contalner Storage (Onsttel 

llequlre..,nts 

Con ta lners of hazardous waste 
aust be: 

o Maintained ln good condition 

o CoapaUble wlth hazardous 
waste to be stored 

o Closed durlng storage 
(e•cept to add or re11011e 
waste) 

Inspect contalner storage areas 
weeklr for deterlorat1on. 

Place containers on a sloped, 
crack-free base, and protect 
fr011 contact wltb accuaula.ted 
Uquid. Provide conlain..,nl 
system With a capacity of 
10 percent of the voluae of 
containers of free liquids. 
lle■ove spilled or leaked waste 
in a U■e I y ■anner to prevent 
overflow of the c<11ta1naent 
systea. 

Keep containers of lgnltable or 
reactive waste at least 50 feet 
tr011 the facilitr's property 
line • 

l(eep lnccapatlble ■aterials 
separate. Separate lnco■paU­
ble 11aterials stored near each 
other by a dike or other bar­
r ler. 

a 
Action 11llernat1'e& fro■ ROO keyword indH. 

Prerequisl tes 

RCRA hazardous waste (listed or 
characterlstlcl held for a tea­
porary period before treataent, 
disposal, or storag■ el1ewher■, 
110 CFR 261.101 in a container 
(I.e., any portable device ln 
which a aaterial is stored, 
transported, disposed of, or 
handled). 

026394 

Citation 

40 CfR 264.171 

40 CFII 264.112 

40 CFR 264 .173 

40 CFII 264.174 

40 CFII 264.175 

40 CFR 264.176 

40 CFR 264. 177 

) 

) 



~~ntalner Storage (Onsite) 
(Contlnued) 

Containment (Construct1on of 
Hew Landflll Onslte) (See 
Closure with Waste In Place. I 

Requlreaents 

At closure, remove all haz­
ardous waste and residues fro■ 
the contalnatenl systea, and 
decontaminate or remove all 
containers, liners. 

Install two liners or ■ore, a 
top llner that prevents waste 
migration Into the liner, and a 
botto• liner that prevents 
waste ■igraUon through the 
liner. 

Install leachate collection 
syste■s above and between the 
llners. 

Construct run-on lllld run-off 
control systms capable o( 
handllng the peak discharge of 
o 25-year storm. 

Control wind dispersal of par­
ticulates. 

Inspect liners and covers dur­
ing and after installation. 

Provide groundwater ■onltorlng 
adequate to detect releases 
fr011 the unit. 
Inspect faci lily weekly and 
after storms to detect ■alfunc­
lton of control systems or the 
presence of liquids in the 
leachate collectlon and leak 
detection systus. 

Prerequisites 

RCIIA hazardous waste Ulstad or 
characterlstlcl currently being 
placed In a landfill. 

026395 

Cllatlon 

40 CFR 264. 178 

40 CfR 264.301 

40 CFR 264.301 

40 CFR 264.301 

40 CFR 264.301 

40 CFR 264.303 

40 CFR 264 
SUbpart F 

40 CFR 264.303 

) 

) 



• Actions 

Coutoinmenl (Construction of 
New Landfill Onslte) ISee 
Closure with Waste ln Place.) 
!Continued) 

Containment !Construction of 
New Surface lapoundaoent Onslte) 
!See Closure with Haste In 
Place a.nd Clean Closure.I 

" 

CVRIH/OU-f, 

Requirements 

Ha lntain records of the exact 
locat1on, diaensions, and con­
tents of waste cells. 

Close each cell with a final 
cover after the last waste has 
been received. 

No bulk. or non-containerized 
liquid hazardous vasle or haz­
ardous waste containing free 
liquids aay be disposed of ln 
landfills. 

Containers holding free llqulds 
may not be placed in a landf 111 
unless the 11~1d is ■1Xed with 
an absorbent or solidified. 

Treataent by Best Demonstrated 
Ava1la1>le Technology before 
placement. 

Ilse two liners, a top liner 
that prevents waste ■lgratton 
into the liner and a botto1A 
liner that prevents waste 
migration through the liner 
throughout the post-closure 
periocl. 

Design liners to prevent 
fall ure due to pressure 
gradients, contact wlth the 
v.mste, clt11at1c conditions, and 
the stress o( uistallation and 
daily operations 

Prer equ ls ite s 

Placeaent, after tloveabu 8, 
1988, of RCRA hazardous waste 
simject to land disposal re• 
strlcUons. 

RCRA hazardous waste Ulsted or 
characterlsUc) currently being 
placed ln a surface 
l111pound11en t. 

026396 

Cllallou 

40 Ct'R lu4. 304 

40 CYR 164.310 

40 CYR 261.314 

40 CYR 264. 314 

40 CYR 21>8 
!Subpart DI 

40 CYR 264.220 

40 CFR 264.221 

) 

) 



a 
Actlons 

Containment (Construction of 
New Surface l11poundllent Onsltel 
(See Closure wlth llaste in 
Place and Clean Closure. l 
(Continued) 

Dike Stahllhallon 

Require11ents 

Provide leachate collection 
syste■ between the two liners. 

Use leak detection syste11 that 
wlll detect leaks al the 
earliest possible Ume. 

Provide groundwater aonllorlng 
ade(Jlate to detect releases 
fro11 the unlt. 

Des lgn and operate facility to 
prevent overlapping due to 
overfllllng; wind and wave 
action; rainfall; run-on, aal­
functtons of level control Jers,. 
a lanns, and other equipment 1 

and hu■an error. 

Construct dikes with sufflclent 
strength to prevent ■assive 

failure. 

Inspect llners and cover 
systems dur lng and after 
construction. 

Inspect weekly for proper 
operation and integrity of the 
contalnaent de•lces. 

Provide groundWater ■on1tor1ng 
adequate to detect releases 
fro11 the unit. 

Remove surface illpoundllent fro■ 
operation 1f the dike leaks or 
there is a sudden drop in 
liquid level. 

Prerequisites 

Exlstln9 surface llll)OUndllenta 
contalnlng hazardous vaste or 
creation of new surface 
i■poundments. 

026397 

ct'tauon 

40 era· 264.221 

40 CFR 264.221 

40 CFR 264 
Subpart F 

40 CFR 264.221 

40 CFR 264.221 

40 CFR 264.226 

40 CFR 264.226 

40 CFR 264 

Subpart F 

40 CFR 264.227 

) 

) 



a 
Actions 

Dike SlabU izatlon IContinuedl 

Direct discharge of treat..,nt 
srste■ effluent 

Require•nts 

At closure, remove or 
decontaalnate all vaste 
residues and contuinated 
■aterials. 0tbervise, free 
liquids ■ust be r•oved, the 
re..,lnlng wastes stablll•ed, 
and the facility closed ln the 
sue ■anner as a landfill. 

llanage ignitable or reacUve 
vaste so that 1t ls protected 
lro■ ■aterlals or conditions 
that aay ca11Se 1l to lgnlte or 
react. 

Applicable federal water qual­
ity criteria for the protection 
of aquauc llfe IIUSt be co■-
plled with when envlronaental 
factors are being considered. 

~pllcable federally approved 
state water quality standards 
aust be ce>11pl1ed wl th. These 
standards ■ay be in addition to 
or ■ore stringent than other 
federal slUldards Wider the 
CWA. 

The discharge ■ust be consis­
tent 111th the requlre■ents of a 
Hater Qualt ty llanage■ent plan 
approved by £PA under Sec-
t ion WB(b) of the Clean Water 
Act. 

•Action alternatives froa RCI> keyword 1Pdex. 

1'\111114I01'-A 

Prerequisites 

Surface discharge of treated 
effluent. 

Surface disebarge of treated 
effluent. 

026398 

Citatjou 

40 Ct'R 264,228 

40 CFR 264,227 

!i0 FR 30784 

IJuly 2!1, 1!18SI 

40 CFR 122.U and 
slate r~ulaUcms 
approved under 
40 CFk Ill 

) 

) 
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I Actions a • ----...:..:::=='------

Direct discharge ol treatment 
system effluent IContlnued) 

Requirements 

Use of best available tech• 
nology (BAT) econcnlcally 
achievable ls required lo can• 
trol toxic and nonconventional 
pollutants. Use of best can· 
venlional pollutant control 
tecbnol09y CBCTI ls required lo 
control c:onventlonal pollu• 
tants. Tecbnoloqy-based 11•1· 
tatlons •ay be deter■lned on a 
case·b,-case basis. 

The discharge must confor■ to 
applicable water quality 
requlre■ents vt,en the discharge 
affects a state other than the 
certifying state. 

Discharge ll■llatlons ■ust be 
established for all toxic pol· 
lutants Ulat are or .. , be dis• 
charged at lewels greater than 
those llblch can be achlewed by 
tec:llnol09y-based standards. 

Discharge ■ust be monitored to 
asslll'e co■pllance. Discharge 
will ■onllor: 

o The HSS ol each pollutant 

o The volu■e of effluent 

o Frequency of discharge and 
other ■easure■ents as 
appropriate. 

•Action alternatives fro■ ROil keYVDrd Index. 

Prerequisite■ 

Surface discharge of treated 
effluent 

I \ 

Surface water discharge affect· 
Ing waters outside Colorado 

Soirface discharge of treated 
efflmmt 

Surface discharge of treated 
effluent 

026399 

Citation 

40 CFR 122.Hla) 

to cm 1n.ttCdl 141 

40 CFR 122.Ulel 

) 
40 CFR 122.44(1) 



Actions 
a 

Requirements Prerequisites Cl tatlon 

Ditect dlschacge of trealJ1ent Approved test •etbods for waste 
system effluent (Con ttnucd I constituents to be •ontlo1"ed 

must be followed. Detailed 
requirements for analytical 

procedures and quallty controls 
are provided. 

Per■lt appllcatlon 1nfor■at1on 40 CFR 122.ll 
11ust be subllitted 1nclud1og a ) 
description of acttvtttes, 
listing of envlron■enlal 

permits, etc. 

Hon l tor and n:por t results as 40 CFR 112 .44 111 
requirt1d by per■t t (■lnt-..a of 
at least annually} 

COIOply vlth addltlonal per■tt 40 CFR 122.4111) 
condl lions such as: 

0 Duty to mitigate any adverse 
effects of any dlscharge1 
and 

0 Proper operation and ••in-
tenance of trealMnt ) 
syste■s. 

Develop and lmplea.,nt a Best Surface water dtschar911 40 Cl"R 125.100 
Hanageaent Practices (8NPI pro-
graa and 1ocorpor4le in the 

=> NPDES peul t to prevent the re-
lo lease of toxic constituents lo 
:) 

suJ Lace waters. 
::) 
) 

• The BHP progra■ 11ust; 40 CFR U~.104 

! 
4Aclton alternatives r 

026400 
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Direct discharge of treat■ent 
syste■ effluent IConllnuedl 

Discharge to Pflf,J> 

Regu l resents 

o Es tab 11 sh spec 1 flc proced­
ure■ for 1.1111 control of 
toalc and llazardous pol­

lutant spills. 

o lnclucle a predlctlon of 
direcUon, rate of flow, and 
total quantltr of todc pol• 
lutants where experience in­
dicates a reasonable poten­
tial for equlpaenl fallura. 

o Assure proper ■anageaenl of 
solid •d hazardous waste In 
accordance with regulations 
proaulgeled under RCRA 

S-ple preservation procedures, 
container Mterlals, and 
11ax111um al lovable holding times 
are prescribed. 

Pollutants that pass-tbrough 
the l'OTII wltbout treataent, 111-
terfere wlth l'OTW operation, or 
contaalnate l'OTW sludge are 
prohibited. 

Specific prohlbltlanll preclude 
the dlscllar9e of pollutants to 
POTlls that: 

o Create a Ure or explosion 
h•ar4 ln the fOtll 

o Are corrosive lpll<5.0I 

•Ac:uon alternatives fr011 ROD kerword ln4ex. . ..... ,-

Prerequisites Cl talion 

) 

llllrf ace water discharge ID CFR 136.1-136.1 

40 CFR 403.5 

) 

!l.f-W..... • ·onv, . ....... P. 



) 

) 

Actions a 

Dlscharge o I dredge and fl ll 
material to navigable waters 

Dredging 

Excavation 

a 

llequlreonents 

The lowc condltions that ... st 
be satisfied before dredge and 
f 111 to an allowable alterna­
tive are: 

o There •ust be no practicable 
alternative 

o Dlscharge of dredged or fill 
•aterial ■usl not cause a 
vlolallon of state vater 
quality standards, violate 
any applicable toxic efflu­
ent standards, jeopa.["dlze an 
endangered species, or in­
jure a aar tne sanctuary 

o No dbcharge shall be per­
■ llted that will cause or 
contribute to signU leant 
degradation of tile water 

o Approprlate steps to ■1n1-
•he ad•erse effects •ust be 
taken 

Determine long- and Sbort-ter■ 
effects on physical, che■tcal, 
and biological co■ponents of 
the aquallc ecosystem. 

Reaoval of all contaminated 
soil, 

Area f.roai which ■a.tertals ace 
excavated 111ar require cleanup 
to levels estllbllshed by 

closure requireaents 

Prerequisites 

Dispo,,•l by dtstur!Mnce ot 
haaardous waste 8114 aovtng 1t 
outside the unit or area of 
coatutnaUon. 

Disposal by diatur!Mnce of 
hazardous waste 8114 -1119 it 
outside tt.e unit or area of 
contuinaUon. 

026402 

C.:ll,.lion 

40 CFR BO.lo 
33 CFR 320-330 

See dis'i"ss1ons 
under Clean 
Closure, Consoli• 
datton, Capping 

to Ct'k 21>4 Dis­
posal and Closure 
requlrl!llo,nts 



a 
Actions 

Excavation (Conllnuedl 

);as Collecllon 

Groundwater 01 version 

Incineration (Onsite) 

) 

Require,..,nts 

Movement of excavated aaaterlals 
to a previously uncontuinated, 
onsite location, and placeaent 
in or on land ■ay trigger land 
disposal restrictions. 

Proposed standards for control 
of e■lssions of voletllo, 
organics (CAA requirements to 
be provided. I 

Excavation of soll for con­
structton of slurry wall NY 
trigger cleanup or land dis­
posal restrictions. 

Malyze the waste feed. 

Dispose of al I haurdous waste 
and residues, including ash, 
scrubber water, and scrubber 
sludge. 

4Actlon alternatives fro■ ROD keyword index, 

Prerequisite■ 

Materials contal11l119 ICRA 
haaardoua wastes subject lo 
land disposal restrtcUons. 

Proposed sta11dard1 not pt 
ARAR. 

Disposal by disturbance of llaa­
ardous waste and 110Yl119 1t out­
side the unlt or area of 
contulnatlon. 

RCl!A haaudous waste. 

026403 

\ 

Clt■llon 

4o era 2,;e 
!Subpart DI 

52 FR 3748 

(February 5, 1987) 

See ConsoUd■tton, 
Excavation in tllis 
Exhibit. 

40 CYR 264.341 

40 CTR 264.351 



a 
AcU.ons 

lnclneratlOll (Onsltel 
(Conllnuedl 

Requirements 

No further requirements apply 
to Incinerators that only burn 
wastes l15ted as hazardous 
solely by virtue of the charac­
tertstlc of lgnltablllty, cor­
roslvlty, or both1 or the 
characteristic of reactivity If 

the wastes will not be burned 
when otraer b.az&rdous v&sles are 
present ln tbe cOllbusllon &one1 
and lf the waste analysis shows 
that the wastes contain none of 
the hazardous con!. tiluents 
listed In Appendix Vll I which 
■ lgbt reasonably be expected to 
be present. 

Performance standards for In­
cinerators: 

o Achleve a. de:stroctlon and 
reaoval efficiency of 
99.99 percent for- each prin­
cipal organic hazardous con­
stituent In tbe waste feed 
and 99. 9999 percent for 
dioxins 

o Reduce hydrogen cblor Ide 
e11lss1ons to 1.8 kg/hr or 
l percent of the HCl In the 
stack gases l>efore entering 
any pollution control ele-
v tees 

•Action alternatives froa JKlO keyworcl lnclex. 

CVR134/032-I 5 

Prerequisl tes 

CO CFR 164.HO 

) 

40 Ct'R l64 .343 

) 
40 CF!< 264.342 



0 
~ 
0 
0 .. 
s-----"Ac=tio,Oll:::=-5 ____ _ 

JJ Q Incineration (Onsite) 

( Conti Dl!ed I 

Land Treatment 

on ni'lt t from 

l!eguire•nts 

llonltoring of various para­
•eters during operation of t.be 
incinerator 1s required. These 
parueters include: 

o Coowusuon t ... perature 

o Waste feed rate 

o M indicator of .,,.i,usUon 
gas velocity 

o Carbon 11CX"&oxlde 

Special perforunce standard 
for incineration of l'CBs. 

Ensure that hazardous consti­
tuents are degraded, trans­
formed, or iuobill&ed Within 
the treat•nt zone. 

Naxi■u■ depth of treataent zone 
■us t be no ■ore than 1. 5 aeters 
(5 feetl fro• tbe initial sou 
surtace1 and aore than 1 ■eter 
(3 feetl above the seasonal 
high water table. 

Demonstrate that haaardous con­
stituents for each waste can be 
co11pletely degraded, trans­
fon,ed, or l•oblllzed in the 
treatment zone. 

Hlnl■Ue run-off of hazardous 
constituents. 

lncle 

Preregutsi tea Cllatton 

40 era 264.343 

) 

40 CFR 761.70 

RCRA hazardous wute. 40 Cf'R 264.211 

40 Cf'R 264.271 

) 

40 CFII 264.27l 

40 CFk 264.273 



a 
Actions 

Land Treal111enl (Continued) 

ClperaUon and llalntenance (OU! l 

Slurry llall 

Requirements 

llalnlaln run-on/run-off control 
and ■a.nagement syste■• 

Speci•l appllcaUon conditlons 
1f food-chain crops grown In or 
on trealllent zone. 

Unsaturated &one 11C1111torlng. 

Provide groundwater 110111torlng 
adequate to detect releases 
f roa the unit. 

Special requlreaents for 
Ignitable or reactive vaste. 

Special requlreaents for lncoa• 
po.Uble wastes. 

Special requlreaents for RCRA 
hazardous vastes. 

Design syst• to operate odor 
free. 

Post-closure care to ensure 
that site ls aalntalned and 
110n1tored. 

Excavation of soU for con­
struction of slurry vall MJ 

trl99er cleanup or land dis• 
posal restrictions. 

8Action alternatives froa ROD keyword index. 

CAil 

Preregulsl tes 

Disposal by disturbanm of bu· 
ardous waste and .,.,log 1l mat• 
side the unlt or area of con­
taainallon. 

h&s the authority to aanage these progrus through the awroval of lts lapleaentallon plans 110 CFR 52 Subpart GI. 

<'VPl'H/Ol)-11 

Ci talion 

40 Cfk Jbt.273 

4D CFR26t. 278 

40 CFR 264 
Subpart· F 

40 Ct'R :164.2111 

to CFR 264.282 

40 CFR 264.263 

CAA Section 101 c 
and 
40 CFR Slc 

40 CFR 264.l 

See Cons0Udo.Uot1, 
Ellcavation lo lbla 
Exhibit. 

026406 

) 

) 



• Act1ons 

Surface Water Control 

Tank Storage (Onslte) 

a 

( 

Requirements 

Prevent run-on and control and 
collect runoff fro■ a 24-hou<, 
25-year star■ lvasle plies, 
land treaunent facilities, 
landtills). 

Prevent over-lopping of surface 
l■poundment. 

Tanks must have suf llclen t 
shell strength (thickness I, 
and, for closed tanks, pressure 
controls, to assure that they 
do not collap,ie or rupture. 

Wute ■ust not be tncompatlble 
vlth the tank material unless 
the tank Is protected by a 
liner or Ly other ■eans. 

Tanks 11111st be provided with 
secondary contaln■ent to 
prevent releases. 

Tanks 11111st be prov liied w1th 
controls to prevent overfilling 
and sufficient treeboerd main­
tained In open tanks to prevent 
overlapping by wave action or 
precipitation. 

ktlon a lternatl ves froa ROD keyword Index. 

, 

Prerequisi lea 

Land-based treat..,nl, storage, 
or dtsposa l unlts. 

RCRA hazardous waste (listed or 
characterlsticl held teapor­
aruy In a tank before treat­
■ent, dlsposal, or storage 
(40 CFR 264.101. 

026407 

Ci tat Ion 

40 CFR 264.l5llcl lcll 

40 Cfk 2b4.2731cl (di 

40 CFR 2&4.301(c) Id) 

40 CFR 264.22l(c) 

40 CFR 264. 191 

40 CFk 264.192 

40 CFR 264.193 

40 CFR 264.194 

) 

) 



a 
At:L1ons 

Tank Stora9e (Onsltel 
(Contlnuedl 

a 

Inspect U,e following; over-
f 11 llng control, control equtp­
■ent, 110111toring dat•, waste 
level Uor uncovered tanks), 
tank condltlon, above•qround 
portions of tanks Cto assess 
tllelr structural lnl"')rltyl, 
and the area surrounding the 
tank (to Identify signs of 
leaJ<agel. 

Repair any corroslon, crack, or 
leak. 

At closure, rnove all hazard­
ous waste and hazardous waste 
residues fro■ tanks, discharge 
control equlpaent, and dis­
charge conflneaent structures. 

Store Ignitable and reactive 
waste so as to prevent the 
waste fro■ igniting or react­
ing. Ignitable or reactive 
wastes 111 covered tanks aust 

co11plJ 111th buffer zone re· 
qulreaents ln "flaMable and 
Collbustlble 1,iqulds Code,• 
Tables l-1 through 2-6 
( National Flre Protection 
Assoclallon, 1976 or 19811. 

Actton alternatives fro■ ROD keyword Index. 

CVRl34/03l·l9 

Prerequisites Ci lat io11 

40 CFII 21>4.195 

) 
40 CFR 264.196 

40 CFR lb4. 197 

40 CFR l64.198 

) 

026408 



0 
... -. a 
0 Actions 
C, 

R Treatment 

(!) 
.. "ll 

Requirements 

Standards (or miscellaneous 
units llong-ter11 retrievable 
storage, theraal treatment 
other than incinerators, open 
burning, open detonation, 
chemical, physical, ancl 
biological treatment units 
using other than tanks, surface 
iappundments, or land treataent 
units) requlre new ■lscellane­
ous units to satisfy envlron­
■ental performance standards by 
protection of groundwater, sur­
face water, ancl air quality, 
and by l111lling surface ancl 
subsurface 11tgratlon. 

Tre-aOlent of wastes subject to 

ban on lancl disposal IIUSt at­
tain levels achievable by best 
cle..onstrated available treat­
ment technologies IBOATI for 
each hazardous cpnstituent ln 
each listed waste. 

BOAT standards are based on one 
of four technologles or combin­
ations: for wastevaters 
111 steu, stripping, Ill bio­
logical treat,nent, or 131 car­
bon absorption la lone or tn 
cOllblnatlon With 111 or 121, 
and for all other wastes 
I 41 lnclneraUon. Any tech­
nology ■ay be used, however, if 

c ieve the concentra• 
tlon levels specified .. 

Prerequlsltu 

Treat11ent of hazarclous wastes 
In unlts not re9Ulated 
elsewhere under RCRA, 

Effective elate for CERCLA nc­
Uons Novellber 8, 1988, for 
F001-F005 tazardous wastes, 
dloxln wastes, and certaln 
"Callfornla Llst" wastes. 
other restrlcted wastes wlll 
have clifferent effecUve dates 
as to be promulgated ln 
40 CFR 268. 

026409 

Citation 

40 CFR 264 

!Subpart XI 

40 CFR 268 

(Subpart DI 

) 

) 



Q 
~ 
0 
0 
0 ... 
r:r, 
'Jt 

a 
Actions. 

Waste Pile 

Requirements 

Use l lner and leachate col lec­
tlon and reaoval syslea. 

4Action alternatives froa ROD keyword index. 

Cl/!!134/032 

P'rerequlsltes 

RCRA hazardous waste, non­
container bed accuaulatton of 
solid, nonfla...ble ha&ardous 

waste that ls used for treal­
■ent or storage. 

026410 

Citation 

•o cm 164. 251 

) 

) 
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\ st.ATE OJ' ARDNSAS .• 

DEPARTMENT OF POLLUTION CONTROL ANJ> ECOLOGY 
IHI NATIONAL DUVE, P.O. aox '513., 

LITTLE ROCK, ARKANSAS 72209 
PRONE: (501) SU-7444 C'"' (:,0 1" Pl". !: ss 

FAX: (501\ S'2°4UJ •" ~~• ' -
September 7, 1990 

Ms. Ellen Greaney 
Community Relations Coordinator 
u.s. EPA, Region 6 (6H-MC) 
1445 Ress Avenue 
Dallas, TX 75202-2733 

RE: Vertac Off-Site Proposed Remedies 

The Arkansas Department of Pollution Control and Ecology presents 
the following comments regarding the proposed plan for Vertac 
Off-Site: 

1. The extremely low concentration of TCDD in the Rocky 
Branch Creek Flood Plain requires careful evaluation cf 
the advantages of remedial action, verses the ecological 
damage resulting from that action. 

2. The analytical data for the sewer lines, sewer treatment 
plant, and lagoons were derived from samples taken in 
1984. The flood plain was sampled over two years age. 
All of these areas should be resampled prier to any 
remedial action. 

3. The cleanup levels in the flood plain are based on health 
risks associated with the residential soil contamination. 
Rezoning the flood plain area from residential to 
commercial, in the flood plain areas where no development 
has occurred, would eliminate the remedial action needs 
based on a change in health risk scenario. It would serve 
to save millions of dollars and remain protective of human 
health and the environment and be non-destructive to the 
existing ecology. These issues should be seriously 
considered while finalizing a Record of Decision. 

we concur with the balance of the proposed remedy as outlined by 
EPA in the proposed plan. We appreciate your consideration of the 
state's comments. 

Sincerely, 

~~ 
Mike Bates 
Chief 
Hazardous Waste Division 

MB:cw 



. STATE OF ARICANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

1101 NATIONAL DUVE, P.O. BOX HU 
LITTLE ROCK, ARKANSAS -rnu 

PHONE, (SU) 5'2-'7444 
FAX1 (SU) SU,4'32 

Septeml:>er 18, 1990 

Garret Bondy 
Chief, AR/LA Superfund Enforcement section 
U.S. EPA Region 6 
1445 Ross Avenue, Sui~e 1200 
Dallas, TX 75202-2733 

P.E: Vertac Off-site Proposed Remedy 

Dear Mr. Bondy: 

It has come to my attention that my September 7, 1990, letter to 
Ms. Ellen Greeney regarding the Vertac off-site proposed remedies 
may have been mis interpreted by EPA. The comments relative to the 
proposed remediation of the flood plain areas was not intended to 
suggest our nonconcurrence. We understand the basis for selection 
of the clean-up criteria and agree that application of said 
criteria (clean-up to l ppb TCDD) should be accomplished based on 
this criteria. 

Our comments were intended to point out the ability to use or 
provide flexibility in the application of cleanup criteria during 
the decision making process. We urge EPA to exercise as much 
flexibility as feasible in the application of the clean-up standard 
(and particularity in the design and implementation of the remedy). 

:r hope this clarifies any questions EPA may have regarding our 
position on the Proposed Plan. 

Sincerely, 

Mike Bates 
Chief 
Hazardous Waste Division 

MB:cw 

04000188 
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