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EXECUTIVE SUMMARY 

In 1989 the U.S. Environmental Protection Agency (EPA) Region IV desig

nated the Cold Creek Svamp as Operable Unit Number 3 (0U3) of the Cold 

Creek/LeMoyne Superfund sites. Cold Creek Svamp is a freshvater river

bottom hardvood svamp encompassing several hundred acres along the Mobile 

River. The site is located approximately 20 miles north of Mobile, Ala

bama. The upper portion of the svamp originates on property formerly 

ovned by the Stauffer Chemical Company. The former Stauffer property 

includes tvo chemical processing facilities. The LeMoyne Plant produces 

industrial chemicals amd is currently ovned by Akzo Chemicals Inc. (Chi

cago, Illinois). The Cold Creek Plamt manufactures agricultural chemi

cals amd is ovned by ICI Americas Inc. (Vilmington, Delaware). Akzo amd 

ICI have been designated by EPA as potentially responsible parties (PRPs) 

vith respect to environmental contaunination at the Cold Creek/LeMoyne 

Superfund sites. 

In July 1990, Akzo and ICI initiated supplemental Remedial Investigation/ 

Feasibility Study (RI/FS) activities to investigate specific environ

mental concerns in the Cold Creek Svamp that had been identified by EPA, 

the U.S. Fish and Vildlife Service (USFVS), and the National Oceanic and 

Atmospheric Administration (NOAA) pursuant to reviev of the original 

RI/FS for the Cold Creek/LeMoyne Superfund sites. Akzo and ICI retained 

EA Engineering, Science, and Technology (Sparks, Maryland) to develop 

vork plans for supplemental RI/FS activities associated vith the charac

terization of Cold Creek Swamp (0U3). On 16-17 August 1990, EA conducted 

a preliminary site reconnaissance. The main objective of the site visit 

vas to assimilate sufficient background understanding of current site 

conditions at Cold Creek Svamp to be able to develop and scope the 

strategy for data collection for this supplemental RI/FS. 

ES-1 
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Project Plans 

EA has prepared the four site specific RI/FS project plams as required 

by EPA guidance. These plans vill govern all project activities, includ

ing data collection and analysis, health and safety, quality assurance/ 

quality control, contamination and risk assessments, report development, 

and examination of potential remedial actions. The folloving plans have 

been prepared. Note that the Vork Plan and Field Sampling Plan have been 

combined as a Vork Plam/Sampling and Analysis Plan. 

. Vork Plan/Sampling and Analysis Plan (VP/SAP) 

. Site Health and Safety Plan (SHSP) 

. Quality Assurance Project Plan (QAPP) 

The Work Plan/Sampling and Analysis Plan describes objectives of the 

RI/FS; data quality objectives, data collection rationale; number and 

location of samples and analyses; field sampling procedures, contami

nation and risk assessment approach; and RI/FS report development. 

Potential hazards, levels of protection, and other considerations 

affecting the health and safety of field personnel are detailed in the 

Site Health and Safety Plan. Field and laboratory Quality Assurance/ 

Quality Control (QA/QC) requirements for chemical analyses, laboratory 

operations, required detection limits, field operations, sampling, 

sample preservation, sample holding times, equipment decontamination, 

and chain-of-custody are detailed in the Quality Assurance Project Plan. 

Objectives of the RI/FS 

The overall objective of this RI/FS is to supplement existing investiga

tory vork to support quamtitation of site-related risks and assessment of 

remedial alternatives for the Cold Creek Svamp Operable Unit of the Cold 

Creek/LeMoyne sites. Specific tasks to be performed to meet these 

response objectives include the folloving: 

ES-2 
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Developing an inventory of environmental receptors present 

in the svamp, including key vetlamd plants and animals, and 

endangered or threatened species. 

Delineating vetlamd boundaries and the extent of uplamd in 

the Cold Creek Svamp. 

Characterizing the nature amd extent of contaunination present 

in svamp soil, sediment, surface vater, and biota, including 

screening representative saunples for Target Compound List 

analytes amd thiocarbaunates and examining the relationship 

betveen total and organic mercury both at depth and in 

biotically active zones. 

Characterizing contamination upstream, dovnstream, amd vithin 

Cold Creek Svamp, and the interaction of the surface vater 

system vith the ground-vater regime based on existing data 

available from other previous and ongoing investigations, 

information to be gathered under this Vork Plam, and other 

available information. 

Estimating amd verifying quantitative risks to human health 

and the environment due to site-related contauninants by model

ing exposure and toxicity and measuring tissue concentration 

in key receptors. 

Evaluating potential remedial alternatives. 

Approach 

A three stage field investigation vill be used for data collection 

at this site. Stage I vill include soil, sediment, and surface vater 

sampling to characterize the nature and extent of contamination in the 

svamp and to focus sampling efforts for subsequent stages. In addition, 

a vetland delineation/ecological assessment survey vill be conducted. 

ES-3 
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During Stage II, more intensive sampling vill be conducted to character

ize the nature and extent of contamination specifically vithin the bio

accessible zone of the svamp. The Stage II sampling vill be focused to 

concentrate on the parameters determined to be representative of bio

accessible chemical contamination vithin the svaunp. Existing data indi

cate that mercury vill be the primary contaminant of concern for this 

study. This Vork Plan is developed based upon that premise. Should 

additional contaminants be identified as significant as a result of 

Stage I testing, additional characterization of these contaminants 

vill be added to the Stage II field effort, as appropriate. 

Data generated during Stages I and II vill be used to develop a prelimi

nary ecological risk assessment and to conduct ecological risk modeling. 

Results of ecological risk modeling vill be used to select representative 

numbers and types of biological species to be saunpled and analyzed during 

Stage III. This staged approach vill enable the consultant to optimize 

biological tissue collection. Based upon the ecological risk modeling, 

key species, species at risk, amd surrogates for threatened or endamgered 

species vill be selected for Stage III sampling. 

At the conclusion of Stage III data collection, a contaunination assess

ment vill be made to exaunine the nature and extent of site contamina

tion and to examine contaminant tramsport pathvays amd potential impacts 

beyond the site area. Risk assessments vill also be conducted to identi

fy exposure pathvays and magnitude of risk from contauninant exposure from 

both ecological amd humam health perspectives. The contamination assess

ment and risk assessment data vill be compiled and combined into a com

prehensive Remedial Investigation (RI) report in accordamce vith EPA 

protocols. 

The Feasibility Study (FS) will be initiated midway through develop

ment of the RI. The FS will identify remedial action objectives, based 

upon the findings of the RI contamination and risk assessments, amd the 

applicable or relevant and appropriate requirements (ARARs) governing 

remediation at the site. Potential remedial action alternatives vill 

ES-4 
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be developed and examined vith respect to evaluation criteria defined by 

EPA in the revised National Contingency Plam (NCP). Treatability studies 

vill be conducted as needed during the FS. A particular consideration 

related to this site vill be potential adverse impacts of remedial action 

alternatives to the Cold Creek vetland ecosystem. Alternatives that may 

result in greater destruction of the vetland than is necessary for the 

protection of natural resources vill not be considered to be feasible. 

The ultimate product of this investigation will be a final supplemental 

RI/FS report submitted to EPA Region IV. It vill be a stand-alone 

document and vill take into account all available 0U3 data. 

ES-5 
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1. INTRODUCTION 

Cold Creek Svamp is a freshvater cypress swamp that drains into the 

Mobile River near Axis, Alabama, approximately 20 miles north of Mobile, 

Alabama (Figure 1-1). Previous environmental investigations have indi

cated that the swamp has become contaminated as a result of vastevater 

discharges frora chemical plants previously operated by Stauffer Chemical 

Company and Halby Chemical Company (Figure 1-2). The tvo Stauffer Chem

ical plamts (Cold Creek Plant amd LeMoyne Plant) are listed as sites on 

EPA's National Priority List (NPL). 

A Remedial Investigation/Feasibility Study (RI/FS) vas conducted betveen 

1985 and 1989 to characterize the nature and extent of contamination 

related to Stauffer Chemical plant activities. A Final Remedial Investi

gation (RI) Report vas submitted to the Environmental Protection Agency 

(EPA) Region IV in May 1988. Subsequent to EPA and other regulatory 

review comments, a follov-up Biota Study vas conducted to characterize 

the effect of mercury contamination on the biological community in Cold 

Creek Svaunp. This report vas submitted to EPA in June 1989. 

In May 1990, the EPA concluded that additional environmental studies 

vere needed to further characterize the nature and extent of contamina

tion in Cold Creek Svamp and to further examine potential impacts of 

svaunp contamination on the biological community vithin and around the 

svamp. EFA requested that a supplemental RI/FS be initiated to address 

specific concerns raised by EPA, the U.S. Fish and Vildlife Service 

(USFVS), amd the National Oceanic and Atmospheric Administration (NOAA) 

related to Cold Creek Svamp. 

1.1 DESCRIPTION OF CURRENT STUDY 

In 1989 the U.S. Environmental Protection Agency (EPA) Region IV desig

nated the Cold Creek Svamp as Operable Unit Number 3 (0U3) of the Cold 

Creek/LeMoyne Superfund sites. Cold Creek Svamp is a freshvater river

bottom hardvood svamp encompassing several hundred acres along the Mobile 

1-1 
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Rgure 1-1. Cold Creek Swamp site location map. 
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River. The site is located approximately 20 miles north of Mobile, Ala

bama. The upper portion of the swamp originates on property formerly 

owned by the Stauffer Chemical Compamy. The former Stauffer property 

includes two chemical processing facilities. The LeMoyne Plant produces 

industrial chemicals amd is currently ovned by Akzo Chemicals Inc. (Chi

cago, Illinois). The Cold Creek Plant manufactures agricultural chemi

cals and is ovned by ICI Americas Inc. (Vilmington, Delavare). Akzo and 

ICI have been designated by EPA as potentially responsible parties (PRPs) 

vith respect to environmental contamination at the Cold Creek/LeMoyne 

Superfund sites. 

In August 1990 Akzo and ICI selected EA Engineering, Science, and 

Technology to perform the supplemental RI/FS for Cold Creek Svaunp. 

On 16-17 August 1990, EA conducted a preliminary reconnaissance to 

examine site conditions. The site visit included intervievs vith key 

plamt personnel, reviev of plant historical records, a site valk-through, 

and a site overflight. Aerial amd ground photographs taken during the 

preliminary reconnaissance are included in Appendix A. 

Previous investigations at the site include the May 1988 RI report (ERT) 

and the June 1989 Cold Creek Biota Study (BCM). These investigations 

indicated that the primary contaminant of concern at Cold Creek Svaunp 

is mercury. Potential impacts from mercury exposure are primarily to 

the biological community in and around the svamp. Previous studies have 

not characterized potential ecological impacts of svamp contamination 

to am extent that satisfactorily allays the concerns of various review 

agencies, including the EPA, USFVS, and NOAA. 

The approach outlined in this Vork Plam is responsive to the concerns 

raised by EPA, USFVS, and NOAA during evaluation of the original RI/FS 

for the Cold Creek/LeMoyne Superfund site as summarized in EPA's 29 June 

1990 letter to Akzo and ICI. It provides a more comprehensive character

ization of the nature and extent of chemical contamination in the svamp 

1-2 
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(both vertically and laterally); further investigates the bioavailability 

of contaminants and effects on biota; and further examines potential 

surface water/ground vater interaction. 

A three stage field investigation vill be used to optimize data collec

tion and assure that all Data Quality Objectives are satisfied. Field 

activities vill include shallov soil/sediment sampling and analysis; 

surface vater sampling and analysis; soil borings and analysis; biologi

cal tissue collection and analysis; vetland delineation; and ecological 

characterization. 

These specific investigative tasks are intended to characterize 

the nature amd extent of contaunination and potential impacts to the 

biological community vithin the svamp, and to aid in the assessment of 

contaminant migration pathvays and rates beyond the limits of the svamp. 

1.2 OBJECTIVES 

The objective of this RI/FS is to develop a database sufficient to 

1. Characterize the nature amd extent of pollutant-specific contami

nation within the swamp, both vertically and horizontally. 

2. Characterize the nature and extent of pollutant-specific contami

nation vithin the biologically active zone of Cold Creek Svamp. 

3. Characterize potential impacts of pollutant-specific contamina

tion in Cold Creek Svamp on the biological community vithin and 

around the svaunp. 

4. Further assess the potential relationship betveen surface vater 

in the svamp and the underlying ground-vater systera. 

5. Identify the areal and ecological limits of Cold Creek Svamp. 

1-3 
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6. Evaluate potential human health and environmental risks based ;..-;., ,--,.: 

upon data collection and ecological modeling. n-^Yii'-i^ "r J r-

1 . Develop an RI report. 

8. Support an informed risk management alternatives analysis for 

remedial actions to be evaluated in the Feasibility Study (FS). 

Data collected for this study vill be used to develop the final RI and 

FS reports. 

This Vork Plam vas developed based upon a complete reviev of available 

background information and previous environmental investigations of Cold 

Creek Svamp; a preliminary site reconnaissance; amd preliminary discus

sions vith representatives of EPA, USFVS, and NOAA. 

1.3 PLANNING DOCUMENTS 

This Vork Plan/Sampling and Analysis Plan (VP/SAP) presents the overall 

approach and details project activities that vill be performed to meet 

RI/FS objectives for the Cold Creek Svamp Operable Unit. The VP/SAP 

describes knovn contamination characterization and potential pathvays of 

contaminant migration; data quality objectives; the rationale underlying 

the number and location of sampling points; sample collection equipment 

and procedures; and sample handling protocols. The VP/SAP also presents 

the project schedule and mamagement plan. 

The expected hazards and levels of protective measures to be implemented 

in order to protect the health amd safety of field personnel are detailed 

in the Site Health and Safety Plam (SHSP). Field and laboratory quality 

assurance/quality control (QA/QC), requirements for chemical analyses, 

laboratory operations, required detection limits, field operations, sam

pling, sample preservation, sample holding times, equipment decontamina

tion, amd chain-of-custody are detailed in the Quality Assurance Project 

Plan (QAPP). 

1-4 
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2. SITE BACKGROUND AND SETTING 

Cold Creek Swamp is located in the northeast section of Mobile 

County, Alabama, approximately 20 miles north of Mobile, 6 miles 

south of Mt. Vernon and 5 miles north of Creola (Figure 2-1). The 

site encompasses several hundred acres (precise area to be deter

mined as a component of this study) situated betveen U.S. Highvay 43 

to the vest and the Mobile River to the east. The surrounding area 

is sparsely populated and consists primarily of riverbottom svamp 

and other vetlands (Figure 2-2). 

The Mobile River in Mobile County is an important vater source for 

industrial, agricultural, and recreational uses. Other vater supply 

sources in the site vicinity include veils, springs, amd farm ponds. 

Agricultural land in the area primarily supports soybeans, corn, and 

vheat. Specialty crops include vatermelons, Irish potatoes, s v e e t corn, 

cabbage, snap beans, fruit, amd pecans. Beef cattle, dairy cattle, and 

hogs are the major local livestock. 

The main industries adjacent to the Cold Creek Svamp are chemical 

production plants to the west amd south amd a coal fired electrical 

power generating plant to the north (Alabama Power Company). 

2.1 REGIONAL GEOLOGY, PHYSIOGRAPHY, AND SOILS 

2.1.1 Regional Geologic Setting 

Cold Creek Svamp is located vithin the Southern Pine Hills Section 

(Piney Meadows subsection) of the East Gulf Coastal Plain Physiographic 

Province. The generalized geology of the Coastal Plain region includes 

several types of Mesozolc- and Cenozoic-age sedimentary rocks that occur 

in narrov northvest-southeast trending bamds vhich dip gently southvard 

at approximately 20 to 40 ft/mi. Vithin the Southern Pine Hills Section 

of the Coastal Plain, the underlying sedimentary units are overlain by 

2-1 
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Miocene estuarine deposits consisting of interbedded sands and clays, and 

in some areas the younger Pliocene Citronelle Formation which generally 

consists of sand and gravel (Geological Survey of Alabama 1968, 1971). 

These deposits are in many areas overlain and incised by younger Pleis

tocene- and Holocene-age alluvial deposits, with deposition occurring 

from long-term sedimentation from several north-south trending streams 

and rivers. 

2.1.2 Site Geology 

The site is underlain by lov river terrace and alluvial deposits that 

are approximately 110 to 130 ft thick. These deposits thin to approxi

mately 60 ft adjacent to the Mobile River, vhich is located approximately 

1% mile east of the vesternmost edge of the svamp study area. The depos

its consist of generally clean, unconsolidated, fine to very coarse

grained samds that contain some interbedded, discontinuous clayey seams 

as veil as some gravelly zones. Table 2-1 summarizes the stratigraphic 

column in the site area. The upper sands, varying in thickness from 0 to 

50 ft, consist of fine to medium-grained sands, fine-grained sandy silts, 

silty clays, and clays. The upper sands have moderate to lov permeabil

ity. The lovermost sands, situated generally 80 ft belov ground surface, 

contain the most highly permeable material. A very stiff, dense, bluish-

-8 

gray clay (permeability 4.4 x 10~ ), presumably of marine origin, under

lies the alluvial deposits. Previous studies indicate that the clay unit 

dips very slightly to the southvest (Stilson 1974). 

2.1.3 Physiography and Topography 

Cold Creek Svamp is a flat, lov-lying area situated vest of the 

Mobile River. Cold Creek drains the svamp, floving generally vest to 

east through the svamp and ultimately discharging to the Mobile River 

(Figure 2-3). The uppermost portion of the svamp (Zone I) is located on 

the LeMoyne amd Cold Creek plant property, and is characterized by nearly 

level to undulating topography. The svamp is relatively narrov in the 

upper and middle zones (Zone I and Zone II) until it reaches tvo pover 

2-2 
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TABLE 2-1 STRATIGRAPHIC COLUMN 

Range of Range of Depths 
Thickness Top Bottom Description 

10-17 0 8-22 Red, yellov to brovn stiff clay vith 
basal sandy clay section pinching out 
locally. 

Sand and clay interbeds grading 
laterally into sand. 

Clean coarse sand vith some clay 
interbeds. 

Sand amd gravel vith lenses of sand or 
sand vith some clay interbeds. Clay 
occurs interbedded vith sand and 
gravel locally. 

3-20 63-82 75-110 Gray sand and clay grading laterally 
into either sandy clay or samd. 

1-23 75-110 75-115 Gray sand vith some clay with lenses 
of sandy clay. 

0-23 80-115 111-131 Sand and gravel vith some clay 
interbeds. 

111-131 Blue clay 

0-35 

14-34 

18-45 

10-15 

8-63 

30-74 

11-74 

30-63 

63-102 

Source: ERT Hydrogeologic Investigation (1985). 
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line cuts. At the pover line cuts, the svamp broadens and supports dense 

voody vegetation (Zone III). Cold Creek flovs along the south amd south

eastern edge of the svamp and discharges into the Mobile River approxi

mately % mile dovnstream of the Alabama Power Company cooling water 

discharge camal. 

Surface elevations in the swamp range from highs of about 30 ft in the 

Upper Svamp Zone (Zone I) at the two plant sites, to lovs of approxi

mately 6 ft in the Lover Svamp Zone (Zone III) along the Mobile River. 

Most of the narrov Middle Svamp Zone (Zone II) and all of the broad lover 

svaunp zone (east of the pover line right-of-vay) have an elevation less 

than 10 ft. 

2.1.4 Soils 

There are tvo main soil associations vithin Cold Creek Svaunp: 

the Izagora-Bethera association and the Dorovam-Levy association 

(Figure 2-4) (USDA 1980). 

2.1.4.1 Izagora-Bethera Association 

The Izagora-Bethera association is most prominent in the narrov vestern 

portion of the site (Upper Svamp Zone amd part of Middle Svamp Zone). 

This association consists of gently undulating soil types vhich supports 

voodland vegetation. 

Izagora Soil 

The predominamt soil is the Izagora vhich encompasses 60 percent of the 

area. It is a moderately veil-drained soil consisting of loamy marine 

sediments located on broad terraces of the Coastal Plain. The typical 

stratigraphy of this soil is as follovs: 

2-3 



3 4 0 22 2 



1̂- O ' l 

Dark grayish brovn sandy loam 0-5 in. 

Brovn sandy loam 5-8 in. 

Yellovish brovn loam 8-14 in. 

Yellovish brovn and light yellovish 

brovn clay loam vith light gray, 

yellov, and red mottles 14-54 in. 

Light gray and light brovnish gray 

clay with red, yellov, amd brovn 

mottles 54-80 in. 

The upper part of the Izagora subsoil is moderately permeable (approx-
_3 

imately 10 cm/sec) and the lover part exhibits lover permeability 

(10~ cm/sec). Slopes are typically less tham 2 percent but range up 

to 5 percent. The vater table is generally 2-3 ft belov the surface 

of the ground during the vinter months, vith brief flooding occurring 

during periods of unusually high rainfall. 

Izagora soil has a high available vater capacity, is lov in natural 

fertility and organic matter content, is acidic, has good tilth (soils 

can be vorked over a vide range of moisture content), amd has a deep root 

zone vhich is easily penetrated by plants. The capability subclass and 

voodland group for Izagora soil are IIv and 2v, respectively. 

Bethera Soil 

Bethera is the other major soil in this association, comprising 

20 percent of the area. It is a poorly drained clayey soil located 

in narrov to broad depressions and narrov drainagevays. The typical 

stratigraphy of this soil is as follovs: 
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Dark gray loam 0-4 in. 

Gray loam 4-6 in. 

Light brovnish gray clay loam 6-12 in. 

Light gray clay loam vith gray, 

brovn, yellov, and red mottles 12-80 in. 

-4 -5 
This soil is moderately permeable (10 to 10 cm/sec), and the vater 

table is near the surface during the vinter and spring vith periods of 

occasional brief flooding. 

Bethera soil has a high available vater capacity, is lov in natural 

fertility and organic content, and is acidic. The capability subclass 

and voodland group for Bethera soils are IVv amd 2v, respectively. 

Other Soils 

The remaining 20 percent of the Izagora-Bethera association consists 

of minor soils identified belov: 

Alga - Excessively drained, loamy sand 

Annemaine - Moderately veil-drained, sandy loam 

Harleston - Moderately veil-drained, sandy loam 

Smithton - Poorly drained, samdy loaun 

Johnston - Very poorly drained, mucky loam 

Dorovan - Very poorly drained, muck 

2.1.4.2 Dorovan-Levy Association 

The Dorovam-Levy association is the dominamt soil association found in 

the broad eastern portion of Cold Creek Svamp. This association consists 

of very poorly drained soils located in depressional svamps and bottoms 
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along the Mobile River, and it is dissected by meandering streams. This 

association supports voodland vegetation and vildlife habitats. 

Dorovan Soil 

The predominant soil type is Dorovan, vhich covers approximately 

60 percent of the area and consists entirely of muck. The typical 

stratigraphy of this soil is as follovs: 

Dark grayish brovn muck 0-8 in. 

Black muck 8-80 in. 

The soil is of lov permeability and the vater table is above or near the 

surface most of the year. The area is frequently flooded. It has a high 

available vater capacity and is acidic. The capability subclass amd 

voodland group for Dorovan soil are VIIv and 4v, respectively. 

Levy Soil 

Levy soil makes up about 20 percent of this association. The typical 

stratigraphy is as follovs: 

Gray silty clay loam 0-6 in. 

Gray clay vith yellov and 

brovn mottles in upper part 6-75 in. 

This soil is of lov permeability and vater is near or above the surface 

most of the year. The area is frequently flooded. Levy soil has a high 

available vater capacity and is acidic. 

The capability subclass and voodlamd group for Levy soil are VIIv and 3v, 

respectively. 
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Other Soils 

Minor soils included in this association comprise the remaining 

20 percent. They include: 

Bibb - poorly drained, sandy loam 

Paunlico - very poorly drained, muck 

2.2 CLIMATOLOGY 

In the general area of Cold Creek Svamp, climate is temperate, bordering 

on subtropical (U.S. National Veather Service, Bates Field, Alabama). 

Summers are hot amd humid vith an average temperature of 81''F and a daily 

high average of over 90*'F. The hottest month is July and the highest 

recorded temperature was 104''F on 25 July 1952. Vinters are generally 

varm, vith only occasional freezing. Average vinter temperature is 53''F 

vith am average daily minimum of 43''F. The coldest month is January and 

the lovest recorded temperature vas 3''F on 21 January 1985. 

Average annual precipitation is 63.6 in. Most precipitation falls in 

summer. July, August, and September average 7.1 in. of precipitation. 

July has the highest monthly average vith 7.8 in. October and November 

are generally the driest months. October has the lovest average precipi

tation, 2.5 in. Thunderstorms are common, occurring about 80 days per 

year, amd snovfall is rare. 

The average relative humidity is 60 percent in mid-afternoon and 

90 percent at davn. Sunshine probability is 60 percent during the 

summer and 50 percent during the vinter. The prevailing vinds are 

from the vest and northvest, vith hurricanes originating in the south. 
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Weather information presented herein is based on data from the closest 

U.S. National Weather Service (USNWS) station. Akzo plant personnel 

indicate that veather conditions in the plant vicinity differ somevhat. 

Specific veather data available from ICI and Akzo plant records vill be 

used in conjunction vith USNVS veather data as appropriate for assess

ments under this project. 

2.3 LAND USE 

Land use in the immediate vicinity of Cold Creek Svamp is primarily 

industrial, vith chemical production plants located to the north, south, 

and vest (Figure 2-2). In addition to the Cold Creek Plant and the 

LeMoyne Plant are Courtaulds Fibers, Inc., vhich manufactures viscose 

rayon fiber and nylon; DuPont, Inc., vhich manufactures insecticides; 

Hoechts-Celamese, Inc. (HCl), vhich produces sulfur dioxide, amines, 

sodium hydrosulfite, sodium bisulfite, and tetramethylfuran disulfide; 

and Atochem Chemicals, Inc., vhich manufactures organotin compounds. 

Directly north of the svamp area are a samd pit mining operation amd 

a coal burning pover plant. Near the northeast boundary of the svamp 

study area is a camal vhich carries cooling vater discharge from the 

pover plant southeast to the Mobile River. East of the canal is the 

continuation of the svamp to the Mobile River, and north of this svamp 

area is a large ash disposal area (>150 acres) for the pover plant. 

2.4 NATURAL RESOURCES 

The primary natural resource in the site vicinity is the Mobile River, 

vhich receives discharge vater from Cold Creek. In the vicinity of the 

site it is approximately 500 ft vide vith an average depth of 28 ft. 

Minimum flov is 4,800 ft*/sec (3.1 billion gallons per day), at a flov 

velocity of over 10 cm/sec. Minimum flow is exceeded 99 percent of the 

time. The river flovs south, discharging into Mobile Bay and ultimately 

to the Gulf of Mexico. The river is heavily used for barge transporta

tion. 
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In the Mobile River Basin, soil is a key natural resource. The region 

supports cultivated crop farms, livestock grazing on pasture, and natural 

timber production. In the immediate vicinity of the svamp, timber pro

duction is the only form of agriculture due to the lovland nature of the 

area. 

Several oil and gas exploration and production veils are located in the 

general area (vithin 10 miles). No oil or gas veils are located on the 

plant sites. 

2.5 SITE SURFACE-VATER HYDROLOGY 

Natural drainage from several hundred acres, including the vestern part 

of the LeMoyne Plant property, a portion of the north-central part of the 

adjacent Courtaulds Fibers property, and a part of the adjacent Route 43 

right-of-vay, forms am urmauned stream that flovs in an easterly direction 

south of the LeMoyne Plant area (Figure 2-5). This streaun then turns 

northward and flovs generally north-northvest through a 20-acre marsh 

area of Cold Creek Svamp. Flov from the marsh joins Cold Creek, vhich 

flovs northeasterly and then easterly to the confluence vith the Mobile 

River more than a mile upstream from the eastern extension of the LeMoyne 

Plant property. 

Potential for flooding in the site area located on the LeMoyne Plant and 

the Cold Creek Plamt property is minimal. Although high intensity rain 

storms (greater than 2 in./hr) are not uncommon, they generally do not 

last long. Based on current flood insuramce rate maps, the 100 year 

flood zone vithin the site area is confined to the easternmost section 

of the LeMoyne Plamt property adjacent to the Mobile River. The approx

imate area covered by the 100-year floodplain in this part of the site 

is 55 acres. The zone of influence of the 500-year floodplain is only 

slightly larger than that of the 100-year floodplain. 
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An extension of the present floodplain also occurs north of the plant 

sites along the lover portion of Cold Creek and portions of the Cold 

Creek Svamp. The combined 100- and 500-year floodplain areas are indi

cated as an approximate 800-ft-vide band along the section of Cold Creek, 

vhich flovs in a northeasterly direction, vith the floodplain broadening 

vhere Cold Creek begins its east-southeasterly direction of flov. The 

floodplain falls vithin, but does not completely encompass, the Cold 

Creek Svamp and does not extend southward toward the plant sites along 

the svamp area which is associated vith the unnamed stream. Portions of 

the plant site and surrounding properties not vithin the 100- or 500-year 

flood areas, are classified as Zone C, or areas considered as having a 

minimal flooding potential. Figure 2-6 shovs the 100-year floodplain 

boundary as indicated on current flood insurance maps. 

2.6 SITE GROUND-VATER HYDROLOGY 

2.6.1 Regional Hydrogeologic Setting 

There are tvo principal vater-table aquifers in Mobile County. A major 

aquifer is located several miles vest of the site in the Miocene Uplands 

section of the county. The second aquifer is vithin the Mobile River 

Valley, vhere the site is located. This aquifer is the principal source 

of vater for users vithin the valley. Existing municipal amd industrial 

vater supply veils in this aquifer typically yield 470 to 846 gpm, vith 

specific capacities of 6 to 73 gpm per foot of dravdovn (Riccio et al. 

1973). 

2.6.2 Site Hydrogeology 

The Mobile River Valley vater-table aquifer is recharged through 

infiltration from Cold Creek Svaunp, the Mobile River, and rainfall. 

The background vater quality is potable, vith lov total dissolved solids 

and iron. Prior to industrialization, ground-vater flov vas tovard the 

Mobile River. The ground-vater table varied from 0 to 20 ft belov ground 

level depending on the topography. Presently, the direction of flov is 
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tovard the south-southeast, because of the local influence of pumpage at 

Courtaulds Fibers and from interceptor veils at the southern limits of 

the LeMoyne Plant. The advent of industrialization and accompanying 

ground-water pumpage at the Courtaulds Fibers plant site and surrounding 

area has resulted in a lover vater table and localized changes in the 

direction of ground-water flow, i.e., presently, ground water in the 

immediate plamt vicinity flows away from the Mobile River (ERT 1988). 

Relatively few deep borings or well installations that extend into strat

igraphic units beneath the blue clay layer have been completed within the 

immediate site area. Veil-construction information indicates a total of 

eight borings which extend to a significant depth beneath the clay layer. 

Three of these borings represent injection wells which were drilled to 

depths varying from 4,330 to 4,750 ft below ground surface, vith screens 

set for injection at varying depths greater than 3,400 ft belov ground 

surface. Five monitoring wells installed in association vith the injec

tion wells have been installed uith screens at depths varying between 207 

and 1,160 ft below ground surface. Lithologic logs available for two of 

the borings, IM-1 amd IM-2, indicate numerous alternating layers of clay 

with silty fine samd extending several hundred feet beneath the blue clay 

layer. Both logs indicate that clay is the dominant lithologic formation 

encountered with relatively thin layers of fine sand or silt to depths 

approaching 500 ft below ground surface. Ground-water usage vithin the 

site area is believed to be limited to the upper aquifer above the clay 

layer. 

Ground Vater Associates (1978) conducted aquifer pumping tests with 

existing production veils LH-2 amd CNA-1 to evaluate hydraulic responses 

amd determine aquifer characteristics in the site area. Transmissivity 

from LM-2 testing vas determined to be 93,123 gpd/ft, and the storage 

coefficient vas calculated to be 0.31. Tramsmissivity from CNA-1 testing 

was 85,232 gpd/ft, and the storage coefficient was 0.15. Based on an 

average saturated thickness of 77 ft, the average hydraulic conductivity 

was calculated to be 1,100 gpd/ft'. 
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2.7 SITE HISTORY 

Stauffer Chemical Compamy previously owned and operated a multi-product 

chemical manufacturing plant at LeMoyne, Alabama, and an agricultural 

chemical facility at the adjacent Cold Creek site. The LeMoyne Plamt, 

acquired by Akzo Chemie America (Nov Akzo Chemicals Inc.) in 1987, began 

operations in 1953 vith a retort carbon disulfide (CS,) plant folloved 

by a reactor CSj plant in 1956. Several other production facilities 

vere subsequently added and include a sulfuric acid plamt (on-line in 

1957), a carbon tetrachloride (CTIC) plant (1963), a caustic/chlorine 

plant (1964), and Crystex (a proprietary sulfur compound) plamt (1974). 

The Cold Creek Plant has been in operation since 1966 and is currently 

ovned by ICI Americas Inc. This facility has also expanded its opera

tions over the past 20 years and has manufactured, and continues to 

manufacture, a variety of agricultural chemicals, including several 

thiocarbamates. Halby Chemical Company (later part of Vitco, Inc.) 

also operated a small facility from approximately 1965 to 1979 on 

a leased section of the LeMoyne property (Figure 2-7). 

Vastevaters from the Stauffer processes vere held in clay-lined lagoons 

and discharged to the Cold Creek Svamp, vhich received effluent from the 

LeMoyne and Cold Creek plants as veil as from a previous tenant, the 

Halby Chemical Company (HCC) until approximately 1975 (Figure 2-7). The 

effluent from the LeMoyne Plamt included discharges of process vaters 

from several production units. Process vater discharges from one of the 

production units contained up to 10 ppm of mercury. Neutralized vaste 

brine from the Cold Creek Plamt vas also discharged to the svamp during 

the late 1960s. Data from the June 1988 RI indicate that the contribu

tion from HCC may have included thiocyanate and metal contaminated vaste

vater. Processed vastevater discharge to the Cold Creek Svamp ceased in 

1975 vhen an effluent transport line vas constructed to convey vastevater 

from treatment areas directly to the Mobile River. Treated effluent 

discharge to the Mobile River is conducted in accordance vith ICI amd 

Akzo individual NPDES permits, and no wastewater is currently discharged 

to the svamp. 
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A small parcel of land on the vestern portion of the Cold Creek/LeMoyne 

site vas leased from 1965 to 1979 to HCC, as noted above. Vitco, Inc., 

purchased the HCC facility in 1974, and continued to operate the plant 

until approximately 1979, vhen the buildings vere razed. Although little 

is knovn of this operation, vaste products amd effluents vere reported 

to have been discharged to Cold Creek Svamp to the east and/or held in 

a pond on the property (Figure 2-7). The Halby Pond has since been 

closed and filled. 

Presumably as a result of these practices, ground-vater contamination 

developed. This vas recognized in the early 1970s, and many improve

ments and vaste-handling modifications vere made. Lined ponds vere 

installed, solid vastes vere diverted for offsite treatment and/or 

disposal, and the existing disposal sites vere cleaned, consolidated, 

and capped vith impermeable covers. The ground-vater contaunination 

vas addressed by installation of an interception amd treatment system. 

The latter vas conducted vith reviev amd approval by the Alabama Vater 

Improvement Commission (AVIC), the predecessor agency to the present 

Alabauna Department of Environmental Mamagement (ADEM). 

In 1982, an assessment of the plant sites vas made by the Alabama 

Department of Public Health in response to submissions nade by Stauffer 

to the House Committee on Interstate Commerce ("the Eckhardt Survey"). 

At the request of the Alabama Department of Public Health, additional 

monitoring veils vere installed around the three closed lamdfills. 

In 1983, EPA concluded that data from these monitoring veils justified 

inclusion of the former Stauffer chemical facilities on the NPL, vhich 

ranks sites contauninated vith hazardous substances under provisions of 

the Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERCLA), commonly knovn as "Superfund." 

There are currently six closed or inactive vastevater ponds and seven 

active ponds near the svamp (Figure 2-7). The seven active ponds, 

LeMoyne "LeCreek," Cold Creek "LeCreek," the nev carbon tetrachloride 
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plant vastevater treatment (WT) pond, the ground-vater treatment pond, 

the LeMoyne acid plant W T (solids settling) pond, and the north and 

south chlorine plant vastevater check ponds, are all membrane lined and 

monitored regularly. Of the six inactive vastevater treatment ponds, 

four (the old carbon disulfide plant W T pond, old chlorine plamt W T 

pond, Halby treatment pond, and Cold Creek old neutralization pond) are 

closed amd covered. The old carbon tetrachloride plamt W T pond vas 

lined and contains approximately 1,900 yd^ of sulfur sludge; it is 

inactive but not closed. The old brine mud pond is a lined pond used 

for storage of brine muds from the chlorine plant. It vas originally 

a RCRA facility, but contents have been delisted and the pond has been 

closed and is no longer a RCRA facility. One pond is presently a 

permitted RCRA facility (nev brine mud pond) and meets current RCRA 

standards. 

2.8 SUMMARY OF PREVIOUS INVESTIGATIONS 

After ground-vater contamination (carbon tetrachloride and other volatile 

organic compounds) vas discovered in the early to mid-1970s, investiga

tions of potential sources and clean-up activities vere initiated. Tvo 

uniined vaste burial sites at Cold Creek and the LeMoyne lamdfill vere 

capped. The use of clay lined vastevater treatment ponds vas discon

tinued, and several vere closed. Nev lined ponds vere installed, and 

treated vastevater vas discharged to the Mobile River instead of to 

Cold Creek Svamp. Spill control and stormvater recycling amd drainage 

controls vere upgraded. Lov lying plant areas adjacent to the unnamed 

stream feeding Cold Creek Svamp vere selectively backfilled vith clean 

fill material to control flooding. A number of monitoring veils vere 

installed and ground-vater amalysis commenced. A limited svaunp sediment 

sampling prograun vas also conducted. In early 1986, field activities 

for a Remedial Investigation (RI) vere initiated. Components of the RI 

saunpling prograun related to this investigation included soil borings amd 

tissue sampling vithin the svamp, as veil as soil borings and ground-

vater sampling around existing ponds and landfills on the plant sites. 
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Cold Creek Svamp vas sampled at 34 locations vith 3-ft-deep soil borings 

(Figure 2-8). Three composite soil samples vere analyzed for thiocarba

mates, chlorides, and priority pollutants, including mercury. Remaining 

composite samples vere analyzed for mercury only. Mercury vas the only 

significant priority pollutant detected. No other priority pollutants 

vere detected at concentrations exceeding trace element content ranges 

for natural soils (EPA 1983). Observed metal concentrations vere found 

to compare favorably with regional soil analytical data provided by ADEM. 

Most thiocarbaunates were found to be non-detectable, although some com

pounds were found at concentrations between 0.1 amd 1.8 mg/kg. Mercury 

concentrations, as shown in Table 2-2, indicated lov to elevated (BMDL 

to 690 mg/kg) levels. A key finding of the Cold Creek/LeMoyne Superfund 

sites RI/FS vas that no mercury vas found in any of the ground-vater 

samples taken on the plamt sites. It vas concluded that residual mercury 

in svamp soils existed in a relatively insoluble form amd that mercury 

contamination is not being transmitted from the svaunp to underlying 

ground vater. (See Final RI—1988 (ERT)—Appendix XXV] 

Biological tissue saunples vere collected on tvo occasions at five loca

tions vithin the svamp and at tvo background locations, and vere analyzed 

for mercury (Figure 2-9). Levels ramged from belov quantitation limits 

to 3.1 mg/kg based on vhole body analysis. The species of finfish col

lected during the first sampling event are listed in Table 2-3. In addi

tion, crayfish (Procambarus) and earthvorms (Sparganophilus and Eisenia) 

vere collected and analyzed as part of the second sampling event. 

A total of tvelve soil samples was tadcen around the three lamdfills. 

No priority pollutants were found other than lov parts-per-million 

levels of a fev heavy metals. A fev samples shoved above-average values 

for arsenic amd mercury. The area around and under the Cold Creek land

fills shoved no detectable levels of site-specific (production-related) 

compounds vith minor exceptions, the highest being 1.5 mg/kg molinate 

(a thiocarbamate pesticide) vith an average value of 0.2 mg/kg. The 

presence of molinate in subsurface soils is considered to reflect resid

ual contamination from prior facility operations. Vanadium levels vere 
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TABLE 2-2 RESULTS OF MERCURY SAMPLING AND ANALYSIS OF SOIL SAMPLES IN 
COLD CREEK SVAMP FROM 1988 COLD CREEK/LEMOYNE SUPERFUND SITES 
RI/FS 

(a) Sample Location Mercury Concentration^ ' 
(See Figure 2-8) (mg/kg) 

CCS-IS 300 
CCS-2S 190 
CCS-2-1E 1.8 
CCS-2-1V 7.3 
CCS-3S 230 
CCS-3-1E 29 
CCS-3-1W 690 
CCS-4-1E 58 
CCS-4-2E 1.2 
CCS-4-3E 2.0 
CCS-4-3W BMDL 
CCS-4-2V 0.14 
CCS-4-1V 15 
CCS-5-1E 1.8 
CCS-5-2E 5.3 
CCS-5-1V 9.3 
CCS-5-2V 12.7 
CCS-6-1E 4.9 
CCS-6-1V 6.0 
CCS-6-2V 5.6 
CCS-7-1E 103 
CCS-7-2E 35 
CCS-7-3E 49 
CCS-7-4E 25 
CCS-7-5E 10.5 
CCS-7-6E 17 
CCS-7-3V 0.9 
CCS-7-2V 22 
CCS-7-1V 7.7 
CCS-8-IE 8.3 
CCS-8-2E 2.2 
CCS-8-3E 1.7 
CCS-8-4E 7.0 
CCS-8-1V 2.1 

(a) Mercury data shovn based on chemical analyses from samples collected 
in May 1986. 
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TABLE 2-3 FINFISH SPECIES OBTAINED FOR TISSUE SAMPLING DURING 1988 
COLD CREEK/LEMOYNE SUPERFUND SITES RI/FS AND 1989 BIOTA STUDY 

Scientific Name 

Anquilla rostrata 
Aphredoderus savanus 
Dorosoma cepedianum 
Elassoma zonatum 
Erimyzon sucetta 
Erimyzon tenius 
Esox americanus 
Etheostoma fusiforme 
Fundulus chrysotus 
Fundulus notti 
Fundulus olivaceus 
Gambusia affinis 
Ictalurus natalis 
Labidesthes sicculus 
Lepomis qulosus 
Lepomis macrochirus 
Lepomis marginatus 
Lepomis megalotis 
Lepomis microlophus 
Lepomis punctatus 
Micropterus salmoides 
Minytrema melanops 
Moxostoma poecilurum 
Notemiqonus crysoleucas 
Notropis candidus 
Notropis emiliae 
Notropis roseipinnis 
Notropis texanus 
Percina nigrofasciata 

Common Name 

American eel 
Pirate perch 
Gizzard shad 
Banded pygmy sunfish 
Lake chubsucker 
Sharpfin chubsucker 
Redfin pickerel 
Svaunp darter 
Gold-spotted topminnov 
Starhead topminnov 
Blackspotted topminnov 
Mosquitofish 
Yellov bullhead 
Brook silverside 
Varmouth 
Bluegill 
Dollar sunfish 
Longear sunfish 
Redear sunfish 
Spotted sunfish 
Largemouth bass 
Spotted sucker 
Blacktail redhorse 
Golden shiner 
Silverside shiner 
Pugnose shiner 
Cherryfin shiner 
Veed shiner 
Blackbanded darter 

Station(; 

BCM-CCS2, 
BCM-CCS3, 
BCM-CCS6 
BCM-CCSl, 
BCM-CCSl, 
BCM-CCS4, 
BCM-CCS4, 
BCM-CCS7 
BCM-CCSl, 
BCM-CCSl, 
BCM-CCS6, 
BCM-CCSl, 
BCM-CCS3 
BCH-CCS6, 
BCM-CCSl, 
BCM-CCSl, 
BCM-CCSl, 
BCM-CCS6 
BCM-CCS6 
BCM-CCSl, 
BCM-CCS2, 
BCM-CCS7 
BCM-CCS6 
BCM-CCS2, 
BCM-CCS6 
BCM-CCS6, 
BCM-CCS7 
BCM-CCS6, 
BCM-CCS7 

7 
4, 

5, 
3, 
7 
7 

2, 
2, 
7 
2, 

7 
2, 
2, 
2, 

2, 
3, 

3, 

7 

7 

5, 

7 
7 

3, 
4, 

3, 

3, 
3, 
3, 

3, 
4, 

5 

=)<' 

7 

4, 
5, 

4, 

4, 
6, 
4, 

4, 
6, 

a) 

5, 7 
6, 7 

5, 6, 7 

5, 7 
7 
5, 7 

7 
7 

(a) Station locations refer to station locations from the June 1989 
Biota Study by BCM Engineers. Note that stations BCM-CCSl through 
BCM-CCS3 and BCM-CCS5 correspond to stations BA-1 through BA-3 amd 
BA-4 from the 1988 RI/FS. Station BA-5 vas a background location 
approximately 1 mile vest of the site. Station BCM-CCS5 vas a nev 
station at the pover line junction. Stations BCM-CCS6 amd BCM-CCS7 
vere nev background locations. 

(b) See Figure 2-9 for biota sampling locations. 
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typically 1.1 to 30 mg/kg, vhich is lov compared to levels found in 

natural soil (20 to 500 mg/kg). The synthetic membrane covering of each 

of the landfills vas exposed, sampled, and tested. These vere found to 

be sound vith no apparent deterioration. 

Eighteen soil borings vere made around nine ponds. Analysis of compos

ite samples did not detect priority pollutants except for background 

levels of some heavy metals. A saunple tadcen inside the closed Halby 

Pond shoved high levels of copper (442 mg/kg), zinc (1,170 mg/kg), amd 

cyanide (240 mg/kg), but saunples taken adjacent to the pond vere at or 

belov background levels for these compounds. Heavy metals vere not found 

in the ground vater. Thiocyanate vas detected in several soil samples 

collected from the Halby Pond borings. Lov levels of thiocarbamates vere 

detected in soil samples collected from under Cold Creek's closed neu

tralization pond. The presence of thiocarbamates in subsurface soils is 

considered to reflect residual contamination from prior facility opera

tions. Priority pollutants vere not detected in surface vater samples 

from tvo small unnamed tributaries to Cold Creek or in saunples taJcen 

from three active ponds. 
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3. INITIAL EVALUATION 

3.1 CONTAMINANT CHARACTERIZATION 

While a substantial effort has been made to characterize contaminamts 

associated vith the Cold Creek/LeMoyne site, much of the sampling effort 

to date has focused on contamination at the plant sites rather than at 

Cold Creek Svamp. Existing information on the nature and extent of svamp 

contamination includes a series of tissue analyses and depth-composite 

cores taiken in 1986 for the original RI/FS (ERT/ENSR 1988) and tissue 

samples taken during a supplemental biota study (BCM 1989). Vhile 

composite samples do not provide sufficient information to document the 

vertical extent of contamination, existing sample results cam provide a 

basis for determining the lateral extent of contaunination. Furthermore, 

three of the samples vere screened for the range of EPA Priority Pollut

ant List compounds. These results provide useful Information concerning 

the nature of soil contamination in Cold Creek Svamp. 

Indicator compounds selected according to EPA guidance on the basis 

of detection frequency, concentration, and toxicity for the original 

RI/FS were carbon tetrachloride, carbon disulfide, cyanide, mercury, 

thiocarbamates, orgamophosphates, chloride, and thiocyanate. Of these, 

only mercury was detected at significant levels in Cold Creek Swaunp. 

Thiocarbaunates were present at lov levels. Inorganics (chromium, copper, 

lead, and zinc) vere observed in some soil samples from the svamp; 

hovever, most of these concentrations vere vithin expected ranges for 

normal soils (EPA 1983). A data summary is provided in Table 4-1. 

Primary concern for impacts to Cold Creek Svamp environmental receptors 

has focused on mercury contamination (USDOI 1987, 1989, 1990; NOAA 1989; 

EPA 1990) since mercury is the most ubiquitous and toxic contaminant 

that has been found in svamp sediment and biota. Vhile there is reason 

to believe that sulfide in svamp sediment reduces mercury bioavailabil

ity, samples collected in 1986 indicate that mercury has been sequestered 
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in finfish tissue. Total mercury vas recovered consistently in composite 

samples of swamp sediment, with a detection frequency >95 percent at 

quantified concentration levels ranging from below the method detection 

level to 690.0 mg/kg. 

3.2 POTENTIAL EXPOSURE PATHVAYS 

Primary concerns for the environment and human health associated with 

contamination in Cold Creek Swamp are for potential toxicity to ecolog

ical receptors and for potential food-web-based exposure to humans. 

Because of these concerns and based on existing data, the following 

exposure pathways are of potential ecological or human health concern: 

Ecological Pathways 

exposure to dissolved amd sediment-bound contauninants in the 

surface water column 

exposure to contaminated upland soils 

exposure to contaminated aquatic sediments 

food-web exposure 

Human Health Pathways 

food-web exposure 

exposure to dissolved and sediment-bound contaminants in the 

surface vater column 

exposure to contaminated aquatic sediments 
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Figure 3-1 illustrates a conceptual model of potential exposure pathvays 

in Cold Creek Svamp. The folloving paragraphs discuss the relative 

importance of each identified pathvay vith respect to existing data 

and understanding of the ecological dynaunics of the swamp ecosystem. 

3.2.1 Surface Vater as a Potential Exposure Route 

Surface water hydrodynamics in Cold Creek Swamp are complex. The upper 

and lover hydrologic zones of the svamp exhibit consistent, unidirec

tional base flov, vhile surface flov through the middle zone is intermit

tent (Figure 2-3). Observations made during a recent dry period (August 

1990) suggest that base flov stretches (upper amd lover hydrologic zones) 

are depositional vhile the intermittent stretch (middle hydrologic zone) 

is highly erosional. At the discharge delta vhere Cold Creek meets the 

Mobile River, it appears that surface vater may flov either into or out 

of the Mobile River, depending on vater levels. During the August 1990 

site visit, it vas noted that surface vater from the Mobile River vas 

floving back into Cold Creek across an active, intact beaver dam. It is 

likely, hovever, that flov across the delta is out into the Mobile River 

at other times, although the river floodplain is broad in this stretch, 

amd high vater may result in flov into Cold Creek across the river 

levees. 

Previous investigations of the Cold Creek Svamp have not examined 

surface vater quality in the svamp; hovever, tvo surface vater samples 

taken in the general vicinity of Cold Creek Svamp as a component of the 

1988 RI revealed mercury and zinc to be the only quantifiable contami

nants. Additional characterization of surface vater quality in the 

svaunp should be conducted to identify contauninants of concern. Based 

on sediment-source concentrations, metals (primarily mercury) vould be 

expected to be the only compounds of concern in the vater column in the 

svamp. Concentrations of organic indicator compounds in svaunp sediments 

(1988 RI Report) vere sufficiently lov that dilution of dissolved or 

particulate-phase substances by vater-column volume vould render vater-

column concentrations exceedingly lov. 
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Figure 3-1. Cold Creek Swamp conceptual site model. 
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Dissolved and particulate-phase mercury may both be of concern in the 

surface vater column. Mercury may be present in both inorganic (e.g., 

HjS) and organic (primarily as methyl) forms. In general, organic forms 

associated vith dissolved or particulate carbon dominate biotic uptake. 

Consequently, the major concern for exposure to vater-column contami

nants is via feeding uptake by filtering organisms. Typically, mercury 

(if present) is expected t o be found at lov concentrations in tissues 

of filter-feeding detritivores. Hovever, once sequestered as organo-

mercury, depuration is slov, and bioaccumulation can occur. Under these 

conditions, it is possible that ecological populations in the svamp may 

be exposed to mercury through the food veb. For terrestrial animals, 

direct consumption through drinking is a potential exposure route. 

Existing data are insufficient to address this issue. 

In addition to direct exposure to vaterborne contamination, erosion and 

transport may represent contaminant exposure pathways. Cold Creek Swamp 

is hydrodynaunically active, amd sediment suspension through flooding 

periodically occurs. Contaminated sediment suspended in the water column 

may deposit down- or up-stream (depending on vater levels and flov direc

tions and velocities) either in aquatic or periodically flooded upland 

areas. These depositional areas are considered to be secondary sources 

for potential exposure of receptor organisms. 

3.2.2 Upland Soils as a Potential Exposure Route 

As discussed above, terrestrial uplamd soils may have become contaminated 

via transport of dissolved or suspended materials. Under these circum

stances, upland soils vould be considered secondary exposure sources. 

Vhile it is likely that dilution and dispersion reduce the concentration 

of contauninants folloving transport and deposition, there is insufficient 

data to address this question. This Vork Plan provides for samples to 

screen terrestrial soils for site-related contaminants and assess poten

tial threats of such contamination to human health and the environment. 
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As vith surface vater, mercury is considered to be the primary contami

nant of concern for upland soils. Direct contact and subsequent uptake 

by plants or burroving animals and food-veb uptake are the potential 

exposure routes for upland soil contamination. In general, mercury 

is not taken up or bioconcentrated by plants unless the substrate is 

contaminated to very high levels. Thus, the primary exposure route is 

through food-veb uptake by higher species. Soil invertebrates ingest 

contaminants vith their particulate food sources, sequester mercury in 

orgamic forms, and pass it up the food veb. In this vay, terrestrial 

organisms at higher trophic levels can accumulate substantial body 

burdens even at relatively lov water and soil concentrations. 

3.2.3 Aquatic Sediments as a Potential Exposure Route 

Exposure to contaminated sediments is expected to be the primary ecolog

ical exposure pathway in Cold Creek Swaunp. Many of the most critical 

resource species are aquatic or depend on aquatic systems, and Cold Creek 

Swamp sediments have been found to be contaminated. Previous sediment 

sample results indicated detectable concentrations of thiocarbamates and 

certain metals. Mercury was detected with the greatest frequency and at 

the highest relative concentration. The other contaminants were found at 

relatively low concentrations, which represent lower relative exposure 

risks. Composite samples taken to date suggest a contamination gradient 

away from former discharge areas down the long axis of the swamp. 

Orgamic forms of mercury are critical to biological uptake in aquatic 

ecosystems. Biotically mediated methylation can drive mercury concentra

tion far from chemical equilibrium for metallic mercury (Gill and Brulamd 

1990), and even very low rates of methylation can result in substantial 

food-web uptake because of low depuration rates of methyl mercury from 

organisms (Faust and Aly 1981). Present data are insufficient to distin

guish among possible future conditions in Cold Creek Swamp. If mercury 

is being sequestered in depositional areas beneath biotically active sed

iment zones, existing fish tissue data may represent peak body burdens. 
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Consequently, risks may be reduced by naturally occurring wetland pro

cesses. Alternatively, it is possible that ongoing processes continue 

to yield microbially methylated mercury available for food-web uptake. 

Because sediment contamination drives environmental risks in Cold Creek 

Swamp, the present Vork Plan is specifically designed to quantitatively 

assess potential threats to receptors. 

3.2.4 Ecological and Human Health Exposure via the Food Veb 

As discussed above, most of the potential impacts of mercury are driven 

by food-web interactions. The major concerns for soil, sediment, and 

water column contamination focus on the potential for mercury to enter 

food webs in various forms amd to subsequently accumulate in tissue of 

receptors of concern. This Work Plan is designed to yield data suffi

cient to define the nature and extent of contamination, quamtify contam

inant risks to potentially affected native species in Cold Creek Swamp 

and to humam health through the food chain, and project future behavior 

of contaminants in various environmental media. A substantial effort 

will be devoted to characterizing and modeling swamp food webs, as this 

is the primary route of potential exposure to both ecological and human 

receptors. 

3.3 RESPONSE OBJECTIVES 

The general objectives of the RI/FS process are to characterize the 

nature and extent of risks associated with site contamination and to 

evaluate potential remedial options. The overall objective of this 

RI/FS is to supplement existing investigatory work to support quantita

tion of site-related risks and assessment of remedial alternatives for 

the Cold Creek Swamp Operable Unit of the Cold Creek/LeMoyne Superfund 

sites. A staged investigation approach is proposed to assure the 

greatest flexibility to focus the investigation on the contaminants 

of greatest concern. Specific tasks to be performed to meet these 

response objectives include the following: 
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Developing an inventory of environmental receptors present 

in the swamp, including key wetland plants and animals, and 

endangered or threatened species. 

Delineating wetland boundaries and the extent of upland in 

Cold Creek Swamp. 

Characterizing the nature and extent of contamination present 

in swamp soil, sediment, surface water, and biota, including 

screening samples for Target Compound List amalytes and 

thiocarbamates and quantifying mercury both at depth and 

in biotically active zones. 

Characterizing contamination upstreaun, downstream, and within 

Cold Creek Swamp, and the interaction of the surface water 

system with the ground-water regime based on data from previ

ous and ongoing investigations, information to be gathered 

under this Work Plam, and other available information. 

Estimating and verifying quantitative risks to human health 

and the environment due to site-related contaminants by 

modeling exposure and toxicity and measuring tissue 

concentrations in key receptors. 

Evaluating potential remedial alternatives. 

Based on available information amd on regulatory guidance and comments 

regarding this operable unit, it is anticipated that potential environ

mental and human health risks will be driven by food-web interactions 

involving mercury as the primary contaminant. If other contaminants 

are identified as contaminants of concern as a result of the Stage I 

characterization, the staged approach developed for this study will 

allow subsequent characterization stages to be modified to address other 

contaminants, as appropriate. Because the ecosystem of concern is a 
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hardwood wetland of some intrinsic resource quality, a careful assessment 

of relative risks of various remedial options will be made in addition 

to evaluation of potential present and future contaminant-associated 

impacts. 
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4. WORK PLAN RATIONALE 

This section addresses the Data Quality Objectives (DQOs) necessary 

for the risk assessment and the evaluation of remedial alternatives. 

The Vork Plan rationale is presented in order to illustrate how field 

investigation activities will satisfy data needs. 

A three stage data collection approach will be used. The staged approach 

is used to optimize saunpling, locations, and data needs for each of the 

three stages and to assure the greatest flexibility to focus the investi

gation on contaminants of greatest concern. Stage I and II data collec

tion efforts will concentrate on soil/sediment characterization and char

acterization of surface water within and around the swaunp. The frequency 

and types of sampling proposed for Stages I and II have been developed 

based upon results of previous site characterization of Cold Creek Swamp 

done during the original RI/FS for the Cold Creek/LeMoyne Superfund 

sites, amd pursuant to data needs indicated in regulatory reviev comments 

on the original RI/FS. Existing data indicate that mercury represents 

the primary contaminant of concern. The Stage II sampling program has 

been developed based upon this premise. The scope of Stage II sampling 

may be modified if additional contaminants of concern are identified 

based on assessment of Stage I data. 

Data collection in Stage III vill concentrate on biological tissue char

acterization. The exact scope of Stage III saunpling vill be determined 

subsequent to results of Stage I and II data collection and ecological 

modeling, so that the most meaningful biological characterization vith 

the minimum amount of species sacrifice can occur. 

Data collection must be sufficient to allov the folloving tasks to be 

carried out: 

Site Contamination Characterization - Assess the nature and extent 

of contaunination vithin and around Cold Creek Svamp. 
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. Bioaccessible Contaminant Characterization - Assess the nature and 

extent of contamination vithin the biologically active zone of 

Cold Creek Svamp sediments. 

Biological Tissue Characterization - Assess the nature and extent 

of contamination vithin potentially affected biota. 

Risk Assessment - Develop a database for future evaluation of the 

threat posed by the site to ecological and human receptors. 

Evaluation of Alternatives - Develop a database for evaluation 

of remedial technologies during the feasibility study phase. 

Engineering Design - Support engineering design. 

4.1 DATA QUALITY/QUANTITY NEEDS 

The folloving sections discuss determination of the specific data 

quality/quantity needs for each environmental medium to be saunpled 

during field activities for the supplemental RI/FS at the Cold Creek 

Svamp Operable Unit. It should be noted that the number amd type of 

analyses to be performed in Stages II and III may be modified pursuamt 

to assessment of data from previous stages. 

4.1.1 Soil/Sediment Sampling Data Requirements 

Existing data collected during the original RI/FS revealed concentrations 

of mercury ramging from belov quantitation limits to 690 mg/kg In saunples 

collected from shallov soil cores throughout Cold Creek Svamp. Other 

observed compounds included arsenic (5 mg/kg), chromium (130-180 mg/kg), 

lead (belov detection level to 31 mg/kg), nickel (32-56 mg/kg), zinc 

(171-561 mg/kg), and several thiocarbaunate pesticides (not detected to 

1.8 mg/kg). Concentrations of all observed compounds vere vithin order 

of magnitude levels typical of natural soils (Table 4-1) vith the excep

tion of mercury and the thiocarbamates. Previous data collection did 
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TABLE 4-1 PREVIOUS SOIL/SEDIMENT ANALYTICAL RESULTS FOR COLD CREEK SWAMP (1988 RI DATA) 

Compound 

VOCs 
Semlvolatiles 
PCB's/Pesticldes 

Metals 
Mercury 
Arsenic 
Beryllium 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Thiocarbamates 
EPTC (Eptam) 
Butylate (Sutan) 
Vernolate (Vernam) 
Pebulate (Tillam) 
Molinate (Ordram) 
Cycloate (Ro neet) 

Chloride 

(a) = Reference: U.S 
(April 1983) p. 

-

>. BP/ 
275, 

(b) =. ND - Not Detected 
(c) - NA Not Avalla ble 

No. of Locations 
sampled 

3 
3 
3 

34 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 

Office of Solid Waste 
Table 6.46. 

Concentration 
Range 
(mg/kg) 

ND<^> 
ND 
ND 

ND-690 
5-5 
.31-.8.1 
120-180 
14-35 
ND-31 
32-56 
171-561 

.1-1.0 
ND-1.8 
ND-1.1 
ND-.3 
.1-.9 
ND-1.8 

ND-50 

and Emergency Response, 

Average 
Concentration 

(mg/kg) 

ND 
ND 
ND 

54.7 
5 
0.53 
150 
27.7 
19 
46.9 
348 

.4 

.7 

.4 

.1 

.5 

.8 

33.3 

Hazardous Vaste 

Average Concentration 
in Natural Soils^"^ 

(mg/kg) 

NA( 
NA 
NA 

Range 
0.01-0.3 
1-50 
0.1-40 
1-1,000 
2-100 
2-200 
5-500 
10-300 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

Land Treatment, 

c) 

Average 
(.03) 
(5) 
(6) 
(100) 
(30) 
(10) 
(40) 
(50) 

'•""* 

r» 

(""• 

Y 
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not characterize contaminant concentrations at discrete vertical depths 

and did not differentiate betveen total and organic (methyl) mercury. 

The vertical distribution of contaminants is needed to identify vhether 

contaunination is concentrated in the biologically active zone of svamp 

sediments or is distributed throughout the soil matrix. Differentiation 

of total and organic (methyl) mercury is needed to indicate hov much 

mercury is inorganic and hov much is organic. Table 4-2 identifies 

sampling requirements for investigation activities for this supplemental 

RI/FS. Available data indicate that mercury vill be the primary contam

inant of concern in svamp soil/sediment. As such. Stage II sampling is 

designed to focus on refining mercury characterization. If additional 

contauninants of concern are identified during Stage I, Stage II vill 

be modified, as appropriate. 

Data collected from soil/sediment sampling vill be used for several pur

poses. All of the Stage I soil/sediment sampling data and approximately 

half of the Stage II soil/sediment saunpling data vill be used for deter

mination of the nature amd vertical and horizontal extent of contamina

tion; potential migration pathvays (erosional and depositional) and rate 

of migration; amd preliminary indication of source areas amd "hot spots." 

Background concentrations of metals vill be determined by calculating 

the geometric meam of soil/sediment samples taken at selected background 

locations. Cold Creek Svamp soil/sediment saunples vill be compared to 

background data to determine vhether or not to analyze Stage II samples 

for specific metals contamination. The remainder of Stage II sampling 

data vill be used to assess the nature and extent of contamination 

located specifically vithin the biologically active zone (upper 4 in.) 

of Cold Creek Svamp sediments. In addition to site characterization, 

soil/sediment data vill be used for ecological modeling and risk assess

ment purposes. Soil/sediment sampling locations have been selected based 

upon examination of previous Cold Creek Svaunp characterization and pre

liminary site reconnaissamce by EA in Augfust 1990. 
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TABLE 4-2 CHEMICAL COMPOUNDS TO BE ANALYZED IN SOIL/SEDIMENT SAMPLES 

Compound 

Stage I 

TCL Volatile Organics 
TCL Semivolatile Organics 
TCL Pesticides/PCBs 
Cyanide 
Thiocarbamates 
Mercury (Total) 
Other TAL Metals 
Methyl Mercury 
Sulfide 

Number of 
Sample Locations 

12 
12 
12 
12 
12 
19 
16 
19 
15 

Number of 
Analyses 

17 
17 
17 
17 
17 
51 
21 
51 
47 

Stage II 
(a) 

Mercury (Total) 
Methyl Mercury 
Sulfide 
Total Organic Carbon 

105 
72 
105 
60 

153 
96 
153 
60 

Stage III^^^ 

Not addressed at this time 

(a) The final number of saunples and parameters to be amalyzed for during 
Stages II and III may be modified pursuant to assessment of data 
results from previous stages. 
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Since this site is an Operable Unit for two NPL sites, analytical detec

tion levels for chemical amalysis will meet EPA Level III requirements. 

This level employs approved EPA procedures with specified detection 

limits. The appropriate analytical methods and detection limits are 

provided in the Quality Assuramce Project Plan. 

4.1.1.1 Applicable or Relevant and Appropriate Requirements (ARARs) 
for Soil/Sediment Sampling 

Section 121 (d) of CERCLA, as aunended by the Superfund Amendments and 

Reauthorization Act (SARA), requires that remedial actions at Superfund 

sites comply with requirements or standards under Federal or State 

environmental laws that are "applicable" or "relevamt amd appropriate" 

to the hazardous substances, pollutamts, or contauninants at a site or 

the circumstances of the release. A requirement may be either applicable 

or relevant amd appropriate to a remedial action, but not both. An 

applicable requirement is one that specifically addresses a hazardous 

substamce, pollutamt, contauninamt, remedial action, location, or other 

circumstamces at a hazardous waste site. Relevant and appropriate 

requirements, while not applicable, address problems or situations 

sufficiently similar to those encountered at a hazardous vaste site 

so that their use is veil suited to the particular site (55 FR 8666, 

8 March 1990). 

No federal or Alabama state standards, criteria, or guidelines are 

relevamt to chemical contamination in soil or sediment; hovever, certain 

technical documents may be revieved to d^ss^ss potential exposure (includ

ing a March 1990 publication by NOAA entitled "The Potential for Biologi

cal Effects of Sediment-Sorbed Contauninamts Tests in the National Status 

and Trends Program," and documents related to EP, and sediment toxicity 

testing). 
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4.1.1.2 Critical Samples for Soil/Sediment Analysis 

Critical samples are those samples for vhich scaled data must be obtained 

to satisfy the objectives of the sampling and amalysis task. They are as 

follovs; 

Field Duplicate—to be collected one per 20 samples per matrix, 

for purposes of comparing repeatability of laboratory chemical 

analysis results and saunpling procedures. 

_. I ^ 
Rinsate Blank—to be collected one per site per (^amplKig_jyeiu-^ j |x'' -v 

to demonstrate^ field samjning'de<rohtaraInarn^~T^roc«dure effective

ness. Rinsate blamks villnot bT'^ollected on dedicated sampling 

devices. 

. Field Blank—to be collected one per site per sampling event to 

demonstrate preservation reagent quality and aliquot container 

cleanliness. 

. Trip Blank—[volatile organics amalysis (VOA) only] to accompany 

each shipment of saunples (if VOA analysis is part of shipment) 

for purposes of demonstrating the effect of transport on the 

sample matrix. 

In addition, soil samples vill be collected from upland locations beyond 

the limits of the svamp and vill be used as background soil saunples. 

Those samples, along vith background soil samples collected during the 

original RI/FS, will be used as a background baseline for soil. 

4.1.2 Surface Vater Sampling Data Requirements 

No sampling has been conducted in the Cold Creek Swaunp, although limited 

surface water sampling was conducted in the vicinity of Cold Creek Svamp 

as a component of the original RI/FS. Tvo surface vater samples vere 

collected from unnamed tributaries to Cold Creek. One tributary is 
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located north of the Hoechst-Celanese Plant (north of Cold Creek), and 

the other is located approximately 100 ft north of the LeMoyne-Courtaulds 

Fibers property line near the railroad tracks. Previous surface vater 

samples did not exhibit concentrations of priority pollutants above 

detection levels, vith the exception of mercury (0.0002 mg/L) and zinc 

(0.31 mg/L) in one of the two samples. 

Surface water data collection for this project is proposed to 

characterize surface water quality within the Cold Creek Swamp, within 

waters discharging to Cold Creek Swamp, at the mouth of Cold Creek and 

within the Mobile River, upstream and downstream of the swamp discharge 

location. The objectives of surface water data collection are to 

characterize contamination upstream, downstream, and within the Cold 

Creek Swamp; and to characterize contaminant transport via surface water 

and the potential for ground-water contamination through surface water 

aquifer recharge. Table 4-3 shows the proposed sampling program for 

investigation activities for this supplemental RI/FS. 

Since surface water quality data will be used in ecological modeling and 

risk assessment, and since the site is an operable unit for two NPL 

sites, EPA Level III analytical data levels will be utilized. 

4.1.2.1 ARARs for Surface Water Sampling 

The Cold Creek/LeMoyne Superfund sites RI/FS concluded that surface water 

exposure at the Cold Creek and LeMoyne plants does not constitute a human 

health exposure pathway, based upon site use and limited site access. 

Cold Creek Swamp, however, represents an excellent habitat for wildlife, 

and potential receptors are the native plant and animal species. Water 

Quality Criteria (WQC) values established under the Federal Vater 

Pollution Control Act, as amended by the Clean Vater Act of 1977, and the 

Vater Quality Act of 1987, will be probable ARARs governing surface water 

quality. Table 4-3 shows the surface water parameters to be analyzed 

during the field investigation for this project. 
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TABLE 4-3 CHEMICALS TO BE ANALYZED IN STAGE I SURFACE VATER SAMPLING 

Compound Number of Samples 

TCL Volatile Organics 
TCL Semivolatile Organics 
TCL PCBs/Pesticides 
Thiocarbamates 
Cyamide 
Methyl Mercury 
Other TAL Metals 

6 
6 
6 
6 
6 
6 
6 
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t > , . \ . l . l Critical Samples for Surface Water Analyses 

The samples that will be classified as critical for purposes of this 

investigation are the saune type of samples as described for soil/sediment 

sampling. Three of the ten proposed surface water sampling locations 

are intended for use as background water quality assessment. Background 

samples will be taJcen upstream of the project site along Cold Creek south 

and west of the site, and along the Mobile River north of the site. 

4.1.3 Biological Tissue Saunpling Data Requirements 

Biological tissue sampling was conducted in Cold Creek Swamp in 1986 

(1988 RI Report by ERT) and in 1988 (1989 Biota Study by BCM). Five 

species-composite samples of finfish were analyzed for whole-body mercury 

concentrations in 1986, amd species-specific analyses including inverte

brates were conducted in 1988. Some samples, including one taken above 

Cold Creek Swamp at a reservoir outfall in the headwaters of Cold Creek, 

carried mercury body burdens above those that vould be expected in 

uncontaminated areas. 

Samples to support quantitative risk estimates vill be based on mercury 

food veb and bioaccumulation model calculations. These models vill 

incorporate information on resources present in the svamp, trophodynamics 

of the swamp ecosystem, amd key receptor species chosen on the basis of 

scientific and regulatory requirements. Criteria to support selection 

of key receptors vill include (1) potential risk of contauninant uptake 

and associated population effects, (2) unique value or regulatory status, 

and (3) potential for community or ecosystem-level effects. Saunples vill 

be taken of appropriate species to determine potential bioaccumulation, 

toxicity, and impacts as indicated by models. This approach minimizes 

the number of destructive samples that must be taken from svamp popula

tions, and maiximizes the value of each sample by providing a mechanistic 

basis for understanding mercury dynamics in the ecosystem. 

4-7 



3 4 l_: .O 

Tissue data are required for specific comparative and risk assessment 

purposes, and detection limits, quantitation limits, precision, and 

accuracy vill be defined by the analysis and study purpose. DQOs vill 

provide accuracy and precision sufficient to meet the modeling objectives 

and characterize site-related risks. Within the limits of available 

methods, analytical methods vill provide quantitation limits compatible 

vith those employed for samples from other environmental media. 

The existing database provides am opportunity to assess temporal trends 

in tissue contamination, alloving projection of future conditions given 

ongoing ecological processes. Biological tissue saunpling for mercury 

vill be conducted to characterize possible changes since 1986 and to 

support quantitative estimation of risks to human health and ecological 

resources. Samples to characterize temporal trends vill reproduce as 

closely as possible the sampling that vas conducted in 1986. Reports, 

notes, and intervievs vith and direction by personnel present at the past 

sampling vill be employed to locate nev saunples in the vicinity of the 

old. Collection, analysis, amd reporting methods vill be similar, 

maximizing the comparative value of these samples. 

4.1.3.1 ARARs for Tissue Samples 

Consistent vith EPA guidance (EPA 1989b), criteria vill be identified 

vhich serve as potential ARARs. In general, tissue ARARs are limited 

and vary among states and regions. For Cold Creek Svamp, it is antici

pated that federal or state tissue consumption limits, criteria possibly 

derived from CERCLA/NEPA equivalence, and/or additional state criteria 

may apply as ARARs or criteria to be considered (TBCs). Applicability 

vill be assessed for each potential ARAR, based on study findings 

relating to human and environmental exposure, nature and extent of 

contaunination, and contaminants potentially present. 
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4.1.3.2 Critical Samples for Tissue 

Critical samples for quality assurance vill be determined by analytical 

methods and vill include blanks and duplicates as appropriate. The study 

as designed on the basis of environmental risk modeling does not rely 

on comparison vith a "reference" area for tissue, because contaminant-

associated risks in Cold Creek Svamp may be quantified and are of primary 

interest. Hovever, at least one reference station vith multiple samples 

vill be included for samples taken in the Mobile River to determine 

upstream background concentrations of mercury. 

4.2 SITE SAMPLING WORK PLAN DESIGN AND RATIONALE 

In order to meet the stated objectives of this supplemental RI and to 

satisfy the specific data requirements previously established in this 

section, a Vork Plan rationale must be defined. A synopsis of the data 

requirements for the Cold Creek Svamp supplemental RI follovs: 

To further define the nature and extent of soil/sediment contam

ination vithin and around Cold Creek Svamp. A primary objective 

vill be to characterize contamination both vertically and horizon

tally. Previous investigations did not sufficiently characterize 

vertical extent of characterization. The nature of contamination 

vill also be more thoroughly characterized. 

. To examine the bioavailability of identified contamination at the 

site. This program vill include a series of soil and biological 

tissue saunpling events that vill differentiate betveen bioavail

able (orgamic) amd sediment-bound (inorganic) mercury contami

nation. Soil saunpling vill be designed to examine contaminant 

concentrations vithin discrete zones of the soil/sediment column. 
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A program to identify the areal and ecological limits of the svamp 

vill be conducted. The program vill include vetlands delineation, 

qualitative modeling of the wetland, and an ecological assessment 

based upon the flora and fauna identified within and around the swamp. 

To further characterize surface water quality both within, and 

upstream of. Cold Creek Swamp. 

To assess surface-water/ground-water interactions based on data 

collected in this Vork Plan, data from previous and ongoing 

investigations at the site, and other available information. 

To assess the potential impact to the Mobile River from the swamp 

through review of sediment and surface water sample data, surface 

water physical measurements, and data from other previous and ongoing 

investigations. 

As noted previously, based upon the project data requirements, a three 

stage field investigation program has been developed. The program will 

be implemented on a staged basis to allow results of previous stages to 

be reviewed prior to initiation of subsequent stages, and to focus 

subsequent stages on identified contaminants of concern. The following 

sections describe field activities to be performed in the three stage 

field investigation at Cold Creek Swamp. 

4.2.1 Stage I Field Activities 

The primary objectives of Stage I Field Activities will be to 

(1) characterize the nature of contamination within and around the swamp, 

(2) characterize the depth of contamination of selected locations within 

the swanp, (3) characterize surface water quality both within and 

upstreaun of Cold Creek Swamp, (4) delineate and map the wetlands at the 

site and establish biophysical limits of the swamp, and (5) characterize 

the Cold Creek Swamp ecological community via species monitoring. Based 

upon data results obtained during Stage I, the Stage II data collection 

program will be focused to concentrate on characterization of 

contaminants of concern. 
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The nature of swaunp sediments makes it impossible to obtain rigidly 

defined depth characterization because of slumping, flushing, and mixing 

vithin the soil sampling devices. Therefore, in the folloving discus

sions the reader should keep in mind that all depths are approximate, 

that sample collection equipment actually employed vill be subject to 

ability to successfully collect samples as Indicated, and that inter

pretation vill be subject to possible cross-contamination aunong depths. 

4.2.1.1 Contauninant Nature Characterization 

During previous investigations soil saunples vere collected from desig

nated locations vithin Cold Creek Svaunp for chemical analyses. Three 

soil samples vere analyzed for priority pollutants, thiocarbamates, chlo

rides, and eight metals (Including mercury). An additional 30 samples 

vere analyzed for mercury only. 

To address concerns that all potential contamination has been investi

gated, a focused sampling prograun to characterize contaminant nature 

vill be conducted as part of Stage I field vork. For this program, 

samples vill be collected from each of the three hydrologic zones of 

the svamp (upper, middle, lover), including sample location CCS-3 of 

the original RI. This sample exhibited the highest mercury and thio

carbamate concentrations during original RI site characterization. 

Tvelve locations have been selected for the contaminant nature char

acterization. Tvo saunples each vill be collected from five of the 

sample locations. Saunples vill be collected at the surface (0-1 ft) 

and at 1-2 ft belov the surface at these locations. One (0-1 ft) sample 

vill be collected from the other seven locations. All samples vill be 

analyzed for the orgamic parauneters on EPA's Target Compound List (TCL) 

and the inorganic parameters on EPA's Target Analyte List (TAL). In 

addition, in order to characterize the bioavailable component of mercury, 

samples vill be amalyzed for organic (methyl) mercury. Saunples vill 

also be tested for thiocarbamates (Table 4-2). 
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Also, four samples vill be taken from additional background locations ) 

for TAL metals scan only. The purpose of these samples is to confirm ) 

the actual local background conditions for these naturally occurring \ 

analytes. Inorgamics in nature have a large variance and these samples 

vill lessen the risk of an anomalously lov background hit occurring. 

Specific sample locations are identified in Chapter 5. Sampling 

equipment, sampling procedures, and sample handling procedures are 

described in Chapter 6. 

. , •. i - ' 
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4.2.1.2 Contaminant Depth Characterization 

j\ ^-

A vertical profile of site contamination characteristics cannot be 

prepared based on previous investigations. Previous sampling efforts 

collected 3-ft soil cores and all samples vere composited prior to 

analysis. The objective of the Stage I contaminant depth characteriza

tion in this study is to assess the vertical distribution of contamina

tion at selected locations vithin the svamp. 

Three sample locations are proposed—one in each of the three hydrologic 

zones of the svamp (upper, middle, lover). Samples vill be collected 

using split-barrel samplers driven by a drill rig mounted on an all-

terrain vehicle (ATV). Discussions vith drillers familiar vith the site / 4̂ ; u-

indicate that this approach vill be feasible. Sarnies vill^he" analyzed L , _-' 

for total and orgamic mercury, sulfide, and pH. A detaile3~des^rlptlon~'' -̂'' 

of contaminant depth characterization sampling protocol amd the sampling 

point locations is presented in Chapter 5. Sampling equipment, sampling y 

procedures, and sample handling procedures are described in Chapter 6. 

4.2.1.3 Surface Vater Characterization 

Surface vater samples vill be collected from selected locations vithin 

and upstream of Cold Creek Svamp. The purpose of this task is to evalu

ate the effect of site drainage as a potential contaminant migration and 

exposure pathvay; to assess the nature of contamination vithin the Cold 
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Creek Swamp surface water column; and to characterize the physical inter

action of surface water and sediment within the swamp and surrounding 

waterbodies. Samples collected during a dry period (i.e., no precipita

tion for 3 days prior to sampling) will be considered representative of 

base flow. Consequently, this condition will be considered an effluent 

(i.e., gaining stream) situation. Samples will be analyzed for the full 

EPA Target Compound List, including TAL metals and thiocarbamates. A 

total of six locations will be sampled. In order to examine the surface 

water/sediment interaction vithin and around the svamp, streamflov, vater 

level, and dissolved oxygen measurements vill be taken at each sample 

collection station. Streamflov and vater level measurements vill also 

be taken during Stage II and III sampling events to assess the impact 

of veather conditions on surface vater conditions. 

Specific sample locations and sampling protocol are identified in 

Chapter 5. Saunpling equipment, sampling procedures, and sample handling 

procedures are described in Chapter 6. 

4.2.1.4 Vetland Delineation and Characterization 

The limits of the Cold Creek Svamp system vill be delineated in accor

dance vith the approach described in the Federal Manual for Identifying 

and Delineating Jurisdictional Vetlands (Federal Interagency Committee 

for Vetland Delineation 1989). This approach permits a standardized 

evaluation of the soils, hydrology, and vegetative community of an area 

and provides a fraunework for determining whether the evaluated area is 

wetland or non-vetlamd. 

There are several methods that can be used for evaluating vhether or 

not a soil is hydric (vetlamd). Of these, color variations are perhaps 

most commonly used in non-samdy soils. Color is influenced by frequency 

and duration of saturation, vhile the distribution of color (mottling) 

is affected vhen periods of saturation are short and fluctuation of the 

vater table is more frequent. 
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Soil color cannot be used as an indicator in sandy soils, although colors 

may be helpful in loamy sandy soils vith appreciable quantities of silt 

or clay. An accumulation of organic matter at the surface, vertical 

streaking vith darker colors, or a thin, hardened layer 12-30 in. belov 

the surface (spodic) are features used to determine hydric status in the 

case of sandy or alluvial soils. 

Vetland delineation guidelines require evidence that an area designated 

as vetland is inundated or saturated at some time during the groving 

season (vetland hydrology). Indicators of periodic saturation or inunda

tion include drainage patterns, drift lines, sediment deposition, vater-

marks and staining, streams and seeps, and flood data. The vater source 

for vetlamds has a major influence on the length of time an area is vet. 

Topographic position and soil permeability are also important. Streams 

are often bounded by vet areas, as are springs and seeps. These areas 

are usually vet all the time. Areas of poorly permeable soils (clays) 

may, however, be wet only during times of heavy precipitation when pond

ing occurs» In these areas, water drains more slowly, allowing the 

seasonal presence of hydrophytes (wetlamd plants). 

Mapping for this project may consist of review of aerial photographs, 

topography, and soils information. These data will be combined with 

field reconnaissance ground-truthing efforts. 

In addition to the delineation of the wetland system, an approach to 

further discriminate among the different wetland communities will be 

implemented through the application of the U.S. Fish and Vildlife Service 

Classification System (Covardin et al. 1979). Similarly, attempts to 

identify subcommunities of the Cold Creek Svamp system based on vetland 

hydrology, other vetland processes (e.g., depositional areas), and vet

lamd functional values vill be made. This approach should permit corrob

oration of observed amd measured patterns of sediment amd biota contami

nation through evaluation of site-specific vetlamd characteristics and 

modeling the relationship betveen these characteristics and vetland 

functional processes. 
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The Vetland Evaluation Technique (WET) will be used to model the rela

tionship between observable and measurable physical, chemical, and bio

logical characteristics and wetland functions and values. This approach 

(Adams et al. 1987) is a standardized technique by which 14 well-cc:fined 

wetland functions are evaluated. The Wetland Evaluation Technique yields 

a qualitative evaluation of wetland functions in terms of social signifi

cance, effectiveness, and opportunity to perform. 

The functions evaluated by WET are ground-water recharge, ground-water 

discharge, floodflow alteration, sediment stabilization, sediment/toxi

cant retention, nutrient removal/transformation, production export, wild

life diversity/abundance, aquatic diversity/abundance, recreation, and 

uniqueness/heritage. Generally, a single wetland area cannot have high 

value for all functions since some of these functions are amtagonistic 

(e.g., ground-water recharge and ground-water discharge.) 

WET assesses functions amd values by characterizing a wetland in 

terras of its physical, chemical, and biological processes and attributes. 

This characterization is accomplished by identifying threshold values for 

predictors. Predictors are simple or integrated variables that directly 

or indirectly measure the physical, chemical, and biological processes or 

attributes of a wetland and its surroundings. Threshold values for pre

dictors are established by addressing a series of questions concerning 

each predictor. Responses to the questions are analyzed in a series of 

interpretation keys within a computer model that define the relationship 

between predictors and wetlamd functions and values as defined in the 

technical literature. The interpretation results in the assignment of 

a qualitative probability rating of HIGH, MODERATE, or LOV to functions 

and values in terms of social significamce, effectiveness, and 

opportunity. 

The objective of wetland modeling using VET is to facilitate evaluation 

of the wetland system's functions as they relate to the storage and 

transport of contaminants within and among hydrologic components of the 
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wetland (e.g., sediment, ground water, and surface water). VET model 

output will help explain observed pattern and importance of sediment, 

water, and biological tissue data. 

4.2.1.5 Biota Inventory 

An inventory of biota present or potentially present is necessary to 

develop site-specific food web models. An observation-based inventory 

will be coupled with published data and experience in the ecosystem of 

concern to compile an inventory of Cold Creek Swamp biota. 

4.2.2 Stage II Field Activities 

At the completion of Stage I data analysis, a series of risk screenings 

was conducted. The objective of the risk screenings was to identify 

chemicals of concern (COC) for further characterization during subsequent 

stages of the field sampling effort. The humam health risk screen 

examined exposure pathways and assumptions that had been established 

with concurrence from EPA prior to Stage I sampling. No compounds, 

including mercury, were found to present increased human health risk. 

The ecological risk screen examined compounds with respect to toxicity 

potential, bioaccumulation factors (BCfs), and detection frequency using 

a weighted modeling methodology. Mercury was found to represent the 

greatest potential risk to ecological receptors. In addition, four other 

metals (cadmium, copper, zinc, and aluminum) were identified as possible 

COCs with respect to biotic uptake. A report summarizing Stage I data 

and the human health and ecological risk screenings was compiled and 

submitted to EPA (EA 1991). 

Based upon the Stage I data evaluation and the human health and 

ecological risk screens, modifications to the Stage II sampling effort 

will be made. The primary objective of Stage II sampling vill be to 

further refine characterization of the lateral and vertical extent 
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of mercury contamination. In addition, the sampling program will be 

modified to include a characterization of the other possible COCs, 

including lateral extent and bioaccessibility and to determine if they 

represent an ecological concern. Stage II sampling will therefore 

consist of: 

1. Mercury Contamination Characterization; 

Sediment sampling to further characterize the lateral and 

vertical extent of mercury contamination within the swamp. 

2. Bioaccessible Contaminant Characterization; 

Sediment sampling in the surficial zone (upper 4 in.) of 

swamp sediment to characterize bioaccessibility of mercury 

and other COCs. 

3. Surface Vater Characterization; 

Physical/biological characterization of swamp surface 

vater to examine impact of differing environmental 

conditions. 
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4.2.2.1 Mercury Contamination Characterization 

The soil/sediment contaminant characterization sampling proposed for 

Stage II vill be used to expand upon the previous RI characterization 

(May 1988, ERT) data and the Stage I contaminant depth characterization 

data just obtained (April 1991). Data collected during the original RI 

provide useful information on the horizontal extent of mercury contami

nation, but does not provide an understanding of the vertical extent of 

contamination. The data obtained during Stage I of this investigation 

provide a good understamding of vertical extent of contamination at 

selected locations vithin the svamp. The Stage II soil/sediment 

contaminant characterization vill provide a much more comprehensive 

assessment of the vertical extent of contamination by analyzing soil at 

discrete 1-ft intervals to a depth of 3 ft at 23 locations. Samples will 

be collected frora approximately the top 12 in. from an additional 22 

locations. The sample locations have been selected to provide extensive 

characterization in the upper svamp zone (vhere highest contaminant 

concentrations vere identified during the original RI/FS and during Stage 

I sampling); characterization along the stream in the middle and lover 

svamp zones; and characterization both upstream and dovnstream of the 

swamp. Samples will be analyzed for total mercury only. 

Specific sample locations are identified in Chapter 5. Sampling 

equipment, sampling procedures, and sample handling procedures are 

described in Chapter 6. 

4.2.2.2 Bioaccessible Contaminant Characterization 

Ecological risk screening based on Stage I sampling data identified six 

possible contaminants of concern (COC); mercury, copper, methyl mercury, 

cadmium, aluminum, and zinc. These compounds were not found to present 

increased human health risks. Therefore, the primary risk associated 

with the Stage I COCs is impact to ecological receptors through biotic 

uptake. As such, a sampling program has been designed to further 
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characterize contaminant distribution and potential bioaccessibility of 

Stage I COCs. A series of 60 additional soil sample points is proposed 

for this purpose. These samples will be distributed throughout and 

around the swamp. The majority of samples will be collected from within 

the swamp. Six samples will be collected along the Mobile River (three 

above and three below the site). Three samples will be collected from 

the upland soils west of the swamp, and three will be collected along 

Cold Creek at least 500 ft upstream of U.S. Highway 43 at locations away 

from industrial sources, in order to obtain representative background 

soil conditions. These samples will be collected from approximately the 

upper 4 in. of soil since this is the most biologically active portion 

of the soil strata. All of the samples will be analyzed for total and 

organic mercury and total copper, aluminum, cadmium, zinc, and sulfide. 

Approximately one-third of the samples will be tested for pH, Eh, total 

organic carbon (TOC), and acid volatile sulfide with simultaneously 

extracted metals (AVS/SEM) in addition to the aforementioned parameters. 

The results of the AVS/SEM will be particularly relevant since this 

methodology will provide a good understanding of the potential bio

accessibility of the COCs. It has been shown that the toxicity of 

divalent metals such as cadmium, copper, and zinc associated with 

sediments are directly correlated with the amount of acid volatile 

sulfide (AVS) present in the sediment (Ditoro et al. 1990). Acid 

volatile sulfides are the solid phase sulfides (e.g., MnS; amorphous FeS 

and FeS) which are soluble in cold acid. Comparison of the AVS 

associated with a sediment sample to the simultaneously extracted metals 

(SEM - those metals in solution after extraction of AVS) allows an 

analysis of potential toxicity of those metals. 

For these reasons analysis of AVS and SEM is proposed for Stage II of the 

Cold Creek RI/FS. These samples will be associated with the biological 

effects analysis. Eh, pH, and TOC are important parameters since they 

are indicators of metals mobility and speciation. 
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In order to further characterize the possible contauninants of concern, 

observed mineralogical characterization will be performed on samples from 

10 locations in the svamp. The objective of the mineralogical analysis 

is to identify and quantify compounds of concern which were analytically 

detected but are present as naturally occurring minerals. For example, 

aluminum was identified as a contaminant of concern but may actually be 

present as naturally occurring alumino-silicates or oxides which are 

a component of the sediment matrix itself. If this is the case, the 

aluminum cannot be traced to an anthropogenic source, is not available 

to organisms, and vill therefore present no risk. The analysis vill be 

performed by X-ray diffractometry and a brief synopsis of the geological 

sources will be made. Essentially, the purpose of these analyses is to 

further characterize bioavailability of COCs by identifying if the COCs 

are, in fact, naturally occurring minerals. 
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Specific sample locations are identified in Chapter 5. Sampling 

equipment, sampling procedures, and sample handling procedures are 

described in Chapter 6. 

4.2.2.3 Surface Water Characterization 

A series of physical measurements (channel depth, streamflow, dissolved 

oxygen content) will be made at each of six surface water sample loca

tions (Section 4.2.1.3). The two Mobile River locations originally 

proposed in December 1990 (EA) will be replaced by two additional loca

tions within the swamp to provide further characterization of the region 

of concern. The purpose of this sampling event is to collected physical 

streamflow data to be used in conjunction vith similar data collected 

during Stages I and III to characterize the interaction of surface vater 

and sediment within Cold Creek Swamp and surrounding waterbodies. 

4.2.3 Stage III Field Activities 

The primary objectives of Stage III field activities will be to 

(1) examine uptake of site contaminants by representative species 

through tissue sampling, and (2) further characterize bioaccessible 

contamination with the upper portion of the soil/sediment column 

(top 4-6 in.). Additional physical measurements at selected surface 

water sample locations will also be taken (Section 4.2.2.3). 
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Based upon the results of an ecological model that vill be run using 

Stage I and Stage II field data to evaluate potential biotic uptake, 

representative ecological species will be selected for tissue 

characterization. The number and type of samples cannot be defined at 

this time. This Work Plan will be updated pursuant to the results of 

Stage I and Stage II data collection and the ecological modeling. 

Once the number and type of species and the number of samples is defined, 

representative samples will be collected. The samples will be analyzed 

for concentrations of total mercury. Samples will also be examined as 

appropriate, for other compounds that have been identified as 

contaminants of concern during previous sampling stages. 

Details on sample collection methods, sampling protocols, and number and 

location of samples will be developed subsequent to ecological modeling 

results. This Work Plan will be updated to incorporate this information 

at that time. 

4.2.3.2 Bioaccessible Contaminant Characterization 

Stage III bioaccessible contaminant characterization will be very similar 

to Stage II bioaccessible contaminant characterization. Only a limited 

number of sample locations will be used for this Stage. The objective of 

this sampling is to further delineate the vertical distribution of 

contaminants. Selected Stage II sampling locations will be chosen for 

the Stage III characterization. The sampling sites will be selected on 

the basis of observed organic (methyl) mercury concentration as 

determined during Stage II. At least one sampling location will be 

selected from each of the three ecological zones of the swamp (upper, 

lower, middle). 
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Since the objective of Stage III bioaccessible contaminant characteriza

tion will be to refine vertical contauninant distribution patterns in the 

biologically active zone, samples collected during this Stage vill be 

collected from smaller discrete depth intervals. Discrete samples vill 

be collected from approximately each of the first 5 cm, and amother dis

crete sample vill be collected from the 5-10 cm depth interval. The most 

effective available method—sequential scraping, freezing and cutting, 

etc.—vill be employed. 

Details concerning saunple collection procedures and sampling protocols 

are described in Chapter 6. The specific number and location of samples 

vill be developed subsequent to ecological modeling results. This Vork 

Plan will be updated to incorporate that information at that time. 

4.2.3.3 Surface Vater Characterization 

Additional physical measurements will be made at each of the six surface 

water sample locations (Sections 4.2.1.3 and 4.2.2.3) for surface water/ 

sediment interaction characterization. 
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5. RI/FS TASKS 

This section describes the various field sampling methods, number and 

location of samples, saunple numbering system, sample matrices, and the 

level of sampling quality control for field activities at the Cold Creek 

Swamp Operable Unit. Field saunpling will be conducted in a three-stage 

process and will include soil borings, shallow soil samples, surficial 

soil/sediment saunples, surface water samples, and biological tissue sam

pling. Breathing zone air monitoring will be conducted during initial 

sampling activities to assess the presence of airborne organic contami

nants. An ecological assessment and wetlands delineation will also be 

conducted. 

In addition to field data collection, this project will include ecolog

ical risk modeling; contaminant assessment; human health amd ecological 

risk assessments; development amd assessment of potential remedial 

action alternatives; and preparation of supplemental RI and FS reports. 

The primary objective is to develop documentation sufficient to fully 

evaluate the need for further remedial measures at the Cold Creek Swamp, 

so that am EPA decision document (ROD) can be prepared amd supported. 

Specific data needs and data quality objectives (DQOs) have been 

addressed previously in Chapter 4. 

The following sections describe the major components of field, modeling, 

and report development activities for this supplemental RI/FS. The field 

sampling procedures described herein will be conducted In accordance with 

the health and safety provisions described in the Site Health amd Safety 

Plam (submitted under separate cover). Chemical quality assurance and 

quality control will be in accordance with provisions of the Quality 

Assurance Project Plan (submitted under separate cover). 
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5.1 STAGE I FIELD INVESTIGATION 

Stage I field investigation activities have been developed to address 

specific concerns related to previous characterization of the nature and 

extent of chemical contamination within the swamp, and to identify the 

areal amd ecological limits of the swamp ecosystem. 

Previous studies have identified mercury to be the primary contaminant 

of concern impacting the biota of Cold Creek Svamp. Sampling activities 

in Stage I are designed to provide a comprehensive scan of potential 

contauninants at selected locations vithin the svamp and to characterize 

the vertical contaunination profile at selected locations at the site. 

Available information indicates that other contaminants are not expected 

to be found in concentrations that may potentially impact biological 

communities of the svamp, and that contamination should be limited to 

the upper 2-3 ft of soil. Stage I sampling has been designed to verify 

these conditions. In the event that Stage I sample results indicate 

conditions to be considerably different than expected. Stage II sampling 

vill need to be reassessed, and this Work Plan vill be revised accord

ingly prior to Stage II sampling. A surface vater quality character

ization is the other major component of the Stage I field activity. 

Ecological assessment/vetlamd characterization and compilation of a site 

specific biota inventory are the other primary objectives of Stage I 

sampling. This activity should be conducted as one of the first site 

characterization actions, because it is importamt to understand the 

limits of areas and ecological communities that are potentially impacted. 

5.1.1 Contaminamt Nature Characterization 

An assessment of the nature of chemical contamination in the Cold Creek 

Svaunp is one of tvo characterization activities proposed for Stage I. 

This assessment vill be used to screen samples for a vide variety of 

contaminants typically found at vaste sites, and to verify that mercury 

is the primary contaminant of concern at the site. 
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5.1.1.1 Number and Location of Samples 

A total of 12 locations has been selected for Stage I contaminant nature 

characterization (Figure 5-1). The locations have been chosen to provide 

a screening of samples from each of the three hydrologic zones of the 

svaunp; an assessment of background conditions; and to examine the site of 

highest observed contaunination during previous investigation activities. 

Sample locations are distributed to maximize the likelihood of detecting 

previously undetected and/or suspected contaminamts. The Cold Creek 

Svamp is conceptualized as having three hydrologic zones. Saunpling 

for Stage I contaminamt nature characterization is as follovs: 

One location above the discharge source areas for the 

determination of background levels (N-1). 

Tvo locations in the upper depositional zone (N-2, N-3). 

One location betveen the upper and middle hydrologic zones 

(N-4). 

Tvo locations in the middle erosional zone (N-5, N-6). 

Six locations in the lover depositional zone (N-7, N-8, N-9, 

N-10, N-11, N-12). 

All locations vill be saunpled from 0 to 12 in. and analyzed for the full 

range of TCL parameters as veil as TAL metals and thiocarbamate pesti

cides. Five sampling locations (N-1, N-2, N-3, N-6, and N-10) vill also 

have samples taJcen from the 12-24 in. increment and analyzed for TAL 

metals amd thiocarbamate pesticides. 
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The basis for this approach is as follovs: 

1. Previous samples have covered the upper depositional zone; 

therefore, sampling in this zone is purely for confirmation 

and is limited to tvo samples. 

2. In the middle erosional zone there is relatively little 

sediment deposits. Therefore, only tvo additional sites are 

proposed. One saunple vill be located at interface of zone 1 

and zone 2. 

3. The lover depositional zone is the most expansive zone and 

has the potential to have contaminants deposited in the sedi

ments. Therefore, a total of six sites has been selected for 

sampling in this zone. 

Additionally, four samples vill be taken from bacl^ground locations 

(N-13, N-14, N-15, N-16) fp£ TAL metals scam only.; The purpose of 

these samples is to confirm the actual local background conditions for 

these naturally occurring analytes. Inorganics in nature have a large 

variance and these samples vill lessen the risk of an anomalously lov 

background hit occurring. 

This sampling approach is designed to address the nature of contamination 

in both erosional and depositional areas of the svamp. It vill identify 

vhether other contaminamts are present in svamp soil/sediment and vill 

be used as a basis for justification of Stage II saunpling parameters. 

The saunple numbering system vill designate Stage I contauninamt nature 

saunples as "N" (contauninant nature) saunples. Sample numbers vill be "N" 

folloved by a numeric qualifier (1, 2, 3...) for the saunple location, 

and amother numeric qualifier for the depth interval (1 = surficial 

sample, 2 = deeper sample). Therefore, a Stage I contauninamt nature 

sample taken from the second sampling location at the deeper depth 

interval vill be N-2-2, vhile a sample taken from the surficial depth 
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interval at the first sample location vill be N-1-1, and so forth. 

Duplicates vill be designated by the same saunple number as the original. 

For field sampling quality control purposes, one duplicate will be taken 

per 20 samples and one field blank vill be taken per sampling event. 

Trip blanks vill be taken for volatile organic amalysis samples only. 

Surficial soil saunpling vill be conducted in accordance vith the Site 

Health amd Safety Plan (under separate cover). The number of samples, 

including duplicates, rinsate blanks, field blanks, sample I.D., and 

analytical parameters for Stage I contaminant nature sampling is 

summarized in Table 5-1. 

5.1.1.2 Sampling Equipment and Procedures 

Tvo samples vill be collected from five of the sampling locations. 

A surficial sample vill be collected approximately from the upper 0-1 ft 

of soil. The deeper sample vill be collected approximately betveen 1 and 

2 ft belov ground. One sample vill be collected as a composite of the 

upper 12 in. from the remaining seven locations. 

Surficial soil samples vill be collected in the folloving mamner. The 

sampling technician vill collect a soil sample from the upper 6 in. of 

soil after leaves, grass, amd/or any other debris have been removed. 

Surficial soil samples vill be collected using discrete, laboratory-

cleaned, stainless steel sampling devices (trovels and/or scoops). 

Samples for volatile organics analysis vill be collected in 4-oz lab-

oratory-cleamed, vide-mouth glass jars vith Teflon-lined lids. The 

sample jars vill be sufficiently filled and examined for evidence of 

air space prior to capping. Soil samples for other analytes vill be 

mixed in accordamce vith EPA Region IV SOP and placed directly into 

8-oz laboratory-cleamed glass soil jars vith Teflon-lined lids (i.e., 

one jar per saunple location). 

Deeper soil saunples vill be collected immediately after surficial soil 

samples have been collected. The deeper soil samples vill be collected 

approximately from the interval betveen 1 and 2 ft belov ground surface. 
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TABLE 5-1 SUMHARY OF SAMPLES, AMALYTICAL PROCEDURES, HOLDING TIME, AMD CONTAINERS POR STAGE I CONTAMINANT NATURE CHARACTERIZATION 

Nuabar of Nuabar Fiald , , ... Total 
( a ) ( b I 

Saapla of Dupli- Fiald Trip Total Analytical Numbar of 
Pa raaatar Locations Saaplas catas Blanks Blanks Saaples Procaduraa Presarvation Holding Tine Conta inars Containa r» 

Volatile 13 IS 1 1 1 21 CLP Hold 9 4 C 14 days 4 oz wide aouth 42*^' 
Organics (2/88) glass jar with 

Teflon liner 

Seaivolatile 13 18 1 1 0 20 CLP Hold § 4 C 7 days extraction 8 oz wide-aouth 20 
Organics (2/88) 40 days extract glass jar with 

Teflon 1ine r 

Pesticides/ 13 18 1 1 0 20 CLP Hold 9 4 C 5 days extraction 8 oz wide-aouth 20 
PCBs (2/88) 40 days extract glass jar with 

Teflon 1ine r 

Metals 16 21 1 1 0 24 CLP Hold g 4 C (f) 8 oz wide-mouth 24 
(TAL) (7/88) glass jar with 

Teflon liner 

Methyl 13 18 1 1 0 20 (e) Hold g 4 C 7 days extraction 8 oz wide-mouth 20 
Mercury 40 days extract glass jar with 

Te flon liner 

Thio- 13 18 1 1 0 20 EPA Hold ? 4 C 7 days extraction 8 oz wide-mouth 20 
Carbamate 634 40 days extract glass jar with 
Pesticides Teflon liner 

Sulfide 13 18 1 1 0 20 9030 Hold 9 4 C 7 days 8 oz wide-aouth 20 
glass jar with 
Teflon liner 

(a) Trip blanks taken for volatile organics analysis only. 0~J 
(b) All aethods are EPA SW-846 unless otherwise noted. 
(c) No cheaical preservatives added to soils. 
(d) Froa tiae of saaple collection. 
(e) Method for aethyl aercury analysis is described in the QAPP. 
(f) Holding tiae for all aetals is 6 aonths, with the exception of aercury whose holding tiae is 28 days. 
(g) Two containers per saaple. 
(h) See Table 7-1 in the QAPP. 
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Samples vill be collected using 24-in.-long, 2-in. outside diauneter (OD), 

1-3/8-in. inside diameter (ID) split-barrel samplers or other effective 

saunpling devices (i.e., Shelby tube samplers). All sampling equipment 

vill be pre-cleaned in the laboratory prior to sampling, and split-

spoon or Shelby tube samplers vill be decontaminated betveen each use 

(Section 5.5). The split-barrel or Shelby tube sampler vill be driven by 

hand to the desired depth at each of the surficial soil sample locations. 

Samples shall be extracted from the sampler in as near an intact, 

undisturbed condition as practical. Once at the surface, the sampler 

shall be opened amd the sample extracted, peeled, and bottled in as short 

a time as possible. "Peeling" is a process vhereby that portion of the 

sample vhich vas in direct contact vith the sampler, as veil as the ends 

of the sample, are removed and discarded. 

Samples for volatile orgamics analysis vill be collected in 4-oz labora

tory-cleaned, vide-mouth glass jars vith Teflon-lined lids. The saunple 

jars vill be sufficiently filled and examined for evidence of air space 

prior to capping. After the portion of sample for volatile organic 

analysis has been collected, the remaining soil vill be thoroughly mixed 

in accordance vith the EPA Region IV Standard Operating Procedure (SOP) 

prior to collection of saunple for other analyses. Soil samples for other 

analyses vill be collected in 8-oz laboratory-cleaned glass soil jars 

vith Teflon-lined lids (i.e., one jar per sample location). 

Locations of sampling points vill be marked in the field by vooden stakes 

flagged vith fluorescent pink ribbon. The sample location designation 

(i.e., N-1, N-2...) vill be clearly vritten on the vooden stake in perma

nent black marker. The sample locations vill be located in the field by 

the field survey team during Stage II. 
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5.1.1.3 Sample Containers, Preservation, Holding Time, and 
Analytical Methods ~" 

Table 5-1 shovs the sample containers, preservation and holding time 

considerations, analytical procedures, and total number of samples for 

Stage I contaminant nature characterization. Additional analytical 

QA/QC considerations are addressed in the QAPP. 

5.1.2 Soil/Sediment Contaminant Characterization 

A preliminary assessment of the depth profile of contamination vill be 

conducted during Stage I. This assessment is designed to examine the 

impact of mercury contamination at various depths belov ground surface, 

and to identify if any contamination is found belov the 2-3 ft depth at 

vhich contaunination is expected. 

5.1.2.1 Number and Location of Samples 

A total of three locations have been selected for Stage I soil/sediment 

contauninant characterization (Figure 5-2). The sample locations have 

been chosen to be representative of each of the three ecologic zones of 

the swamp (SB-1 through SB-3). Specific sample locations were selected 

based upon data available from the original RI/FS. Locations with the 

highest observed mercury concentrations were chosen as the sample points 

for the current study. 

Ten samples will be collected from each sampling location. Saunples will 

be taken from the following approximate depth intervals: 

0-0.5 ft 5-7.5 ft 

0.5-1.0 ft 7.5-10 ft 

1-2 ft 

2-3 ft 12.5-15 ft 

3-4 ft 

4-5 ft 17.5-20 ft 

5-7 





/ 

—. 

2hb \ J 
3 4 O b 4 b - b ^ " ' ' "• r - , . . - ^ ^ : : b ^ 

Samples will be amalyzed for total and organic mercury, sulfide, and pH. 

The soil saunple numbering system will designate~samples for the~5tage l' / 

soil/sediment contaminamt characterization sampling event as "SB" samples 

since samples will be collected from shallow soil borings. Sample num

bers vill be "SB" folloved by a numeric designation (1,2,3...) for the 

sample location, and a second numeric designation for the depth interval 

(1,2,3...). Therefore, a soil saunple from the upper svamp sample loca

tion in the 0-0.5 ft depth interval vill be designated as saunple number 

SB-1-1. A sample from the same location but collected from the 1-2 ft 

depth interval vill be SB-1-3, and so forth. Duplicates vill be desig

nated by the saune name as the original saunple. For field sampling qual

ity control purposes, one duplicate vill be taken per 20 saunples and 

one field blank and trip blank vill be taken per sampling event. 

5.1.2.2 Sampling Equipment amd Procedures 

Samples at each of the three locations vill be collected from shallov 

soil borings. Equipment capable of operating in marshland amd swamp 

conditions will be used. Boreholes will be drilled to a depth of approx

imately 20 ft (thickness of upper geologic strata in the vicinity of the 

swamp). Soil samples will be collected using 36-in.-long, 2-in. OD, 

1-3/8-in. ID, split-barrel saunplers with stainless steel inserts or other 

appropriate equipment, such as Shelby tube saunplers. Stainless steel 

inserts and other sampling devices will be pre-cleaned in the laboratory 

prior to mobilization onsite. Stainless steel inserts or other sampling 

devices as required will be properly decontauninated according to EPA 

Region IV SOP betveen each use (Section 5.5). A minimum of 10 inserts 

vill be provided so that it vill not be necessary to decontaminate until 

all saunples are collected for each sample location. In this scenario, 

decontamination of the entire drill rig vill only be required prior to 

drilling at a nev location. 
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Samples vill be extruded from the sampler and contained immediately 

folloving collection of the sample. Samples will be placed directly 

into 8-oz laboratory-cleaned glass soil jars vith Teflon-lined lids. 

One jar vill be used for each discrete depth interval sample. 

Boreholes vill be sealed vith bentonite or bentonite grout immediately 

after samples have been collected. Borehole cuttings vill remain onsite 

in the vicinity of the soil boring. Borehole locations will be marked 

vith vooden stakes amd flagged vith fluorescent pink ribbon. Vooden 

stakes vill be marked in black permament marker vith the sample location 

designation. Borehole locations vill be located by the field survey team 

during Stage II. 

5.1.2.3 Sample Containers, Preservation, Holding Time, and 
Analytical Methods 

Table 5-2 shovs the sample containers, preservation amd holding time 

considerations, analytical procedures, and total number of samples 

for Stage I soil/sediment contauninant characterization. Additional 

analytical QA/QC considerations are addressed in the QAPP. 

5.1.3 Surface Vater Characterization 

\ 

V 
This section describes the various field sampling methods, sample numbers 

and locations, and sampling quality control for Stage I vater sampling 

field activities at the Cold Creek Swamp. /\ \ \ 

\ 

5.1.3.1 Number and Location of Samples _____^ \R/''^^'"\ ^ s 

VJ~b '̂ - i A X • 
>^^-.. -x Y A total of sixyiocations has been selected for the Stage I surface ^^ 

water chariat^erization (Figure 5-3). The locations are (1) Cold Creek ^T^T^^-O- \C 

at least 500 ft upstream of U.S. Highvay 43, (2) the urmauned tributary f'.:' 
ll - - . ^ : 

on the Cold Creek Plant property vhich represents the top third of the b^ V 

svamp, (3) Cold Creek dovnstreaun of the discharge point of the unnamed -^ 
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TABLE 5-3 SUMMARY OF SAMPLES, ANALYTICAL PROCEDURES, HOLDING TIME AND CONTAINERS FOR STAGE I IN SITU SURFACE WATER CHARACTERIZATION 

Paraaete r 

Total dissolved solids 

Ha rdness 

pH 

Chlorides 

Sulf ides 

Total dissolved aercury 

Total aercury 

Methyl aercury 

Volatile Organics 

Seaivolatile Organics 

Pesticides/PCBs 

Metals (TAL) 

Nuabar of 
Saaples and Fie 
Locations Dupli 

d Fiald Total 
ates Blanks Saaple; 

Analytica1 
Procedure 

CPA 160.1 

APHA 314A 

9040 

9250 

9030 

(a) 

8 

8 

8 

8 

a 

8 

8 

245.1 CLP-M 

245.1 CLP-M 

(c) 

CLP 
(2/88) 

CLP 
(2/88) 

CLP 
(2/88) 

CLP 
(7/88) 

Preservation Holding Tiae Containers 

Hold ? 4 C 

Hold e 4 C 
HNO, to pH<2 

None 

Hold e 4 C 
Zinc acetate 
NaOH to pH>9 

HNO, to pH<2 

HNO, to pH<2 

Hold g 4 C 

pH<2 
Hold 9 4 C 

Hold 9 4 C 

Hold § 4 C 

Hold § 4 C 

7 days 

6 aonths 

Analyze 
iaaediately 

28 days 

7 days 

P, 

P, 

P, 

P, 

P, 

G 

G 

G 

G 

G 

28 days 

28 days 

P, G 

P, G 

7 days extraction G, Teflon cap 
40 days extract 

14 days G, Teflon cap 

7 days extraction G, Teflon cap 
40 days extract 

5 days extract 
40 days extract 

(d) 

G, Teflon Cap 

P, G 

(a) All anlaytical procadures are froa EPA SW-846 unless otherwise noted, see Table 7-1 in QAPP. 
(b) Froa tiae of saaple collection. 
(c) Described in QAPP. 
(d) Holding tiae for all aetals is 6 aonths, with the exception of aercury whose holding tiae is 28 days. 
P » plastic 
G = glass c.-





3 4 0 

tributary, upstream of the backvater area and due east of the Hoechst-

Celanese Plant, vhich represents the middle third of Cold Creek Svamp, 

(4) Cold Creek dovnstream from vhere it crosses the pover lines, (5) the 

Mobile River upstreaun of the discharge point of Cold Creek, and (6) the 

Mobile River dovnstream of the discharge point of Cold Creek. In addi

tion to these six saunples it vill be necessary to collect a field dupli

cate from any one of the six locations and one field blank. All saunples 

vill be analyzed for the full TCL list, including TAL metals, as veil 

as thiocarbamates, chlorides, sulfides, pH, hardness, total dissolved 

solids, total and dissolved mercury, and methyl mercury. 

The vater sample numbering system vill designate samples for the Stage I 

dry season i_n situ surface vater characterization sampling event as "V" 

samples. Saunple numbers vill be "W" folloved by a numeric designation 

(1, 2, 3...) for the sample location, e.g., V-1 for the sample dovnstreaun 

of the dam. Duplicates vill be designated by the same number as the 

original sample. 

5.1.3.2 Sampling Equipment and Procedures 

Surface vater saunples vill be collected as single subsurface grabs using 

discrete, laboratory-cleaned sample containers. Care must be taken to 

ensure that the air/vater interface is not sampled by opening and closing 

the lid of the jar undervater. This vill prevent excess oils, particu

lates, and other floating substances from being collected and affecting 

the saunple. In addition, estimates of streamflov rates vill be made and 

recorded at each saunpling location using an in-stream flow meter. Field 

measureraents of dissolved oxygen, conductivity, pH, and temperature vill 

be obtained and recorded. The sampling crev vill collect the surface 

vater sample from the bank if possible; hovever, if it is necessary to 

collect the sample from vithin the vater course, the sampling agent vill 

approach the sample point from the dovnstreaun direction and stamd dovn

stream of the collection point. The Mobile River saunpling vill require 

the use of a boat, as the locations vould be difficult to reach by land. 
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In addition, the sample vould need to be taken avay from the shore to 

eliminate boundary/shoreline effec,ts, and the average depth of the river 

at this location is 28 ft. Prior to sample collection, the sampling 

device will be rinsed dovnstream of the sampling location. Surface vater 

samples vill be placed in the appropriate aliquot container and preserved 

in the field in accordance vith the preservation and sample handling 

criteria outlined in Section 5.2.3.3. Saunples for dissolved solids and 

dissolved mercury vill require filtering the appropriate volume of vater 

through a 0.45 y filter prior to placing the sample into the container. / 

Care should be taken to properly label filtered samples. 

A staff gauge vill be installed at each surface vater sampling location 

prior to the saunpling event. The staff gauge vill be horizontally tied 

into the surveyed traverse and vill be vertically located in reference 

to existing onsite benchmarks. Vater level, flow measurements, amd dis

solved oxygen content measurements will be taken during this stage and 

both subsequent stages. Field physical testing will be done in accor

dance with provisions outlined in EPA Region IV SOP. 

5.1.3.3 Sample Containers, Preservation, Holding Time, and 
Analytical Methods 

Table 5-3 shows the sample containers, preservation and holding time 

considerations, analytical procedures, and total number of saunples 

for the surface water characterization. Additional amalytical QA/QC 

considerations are addressed in the QAPP. 

5.1.4 Vetland Delineation and Characterization 

The Cold Creek Swamp system will be delineated through a combination 

of data obtained from a survey of existing information (aerial photo

graphs, topographic maps, soil survey, and existing wetland maps, i.e., 

N.V.I.) and from detailed field reconnaissamce efforts (hydric soil char

acteristics, wetlamd hydrology, and hydrophytic community composition). 

Aerial photographs will be used to identify signature differences among 

the various plant communities. The soil survey vill be evaluated for 
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STAGE I IN SITU SURFACE WATER CHARACTERIZATION 

Paraaete r 

Total dissolved solids 

Ha rdness 

pH 

Chlorides 

Sulfides 

Total dissolved aercury 

Total aercury 

Methyl aercury 

Volatile Organics 

Seaivolatile Organics 

Pesticides/PCBs 

Metals (TAL) 

Nuaber of 
Saaples and Fiald Fie 
Locations Duplicates Blan 

d Total Analyti 
ks Saaples Proce^i 

La 6 0J.I I 12 

12 3><JC,[7I4BJ 

12 

12 

12 

12 

12 

12 

9040 

(a) All anlaytical procedures ara froa EPA SW-846 unless otherwise noted. 
(b) Froa tiae of sample collection, 
(c) 
(d) Hoiaing time lor all aacais is ti aontns, with the exception ot aercury 
P>plastic i< 
G •• glass r-

d e 4 C 

Hold 9 i C 
HNO, to pH<2 

None 

None 

Hold e 4 C 
Zinc acetate 
NaOH to pH>9 

HNO, t o pH<2 

HNO, t o pH<2 

H o l d @ 4 C 

H o l d e 4 C~ N 
L4Ci_ i . I'M-^ 1 ) 

H o l d 9 'A C 

Hold e v e 

H o l d e / 4 C 

Holding 

7 days 

6 aonths 

T 

Analyze 
laaediatel 

2t days 

7 days 

iaa 

y 

Containers 

P, 

P, 

P, 

P, 

P 

G 

G 

G 

G 

G 

28 d a y s 

28 d a y s 

P , G 

P , G 

7 days extraction G, Teflon cap 
40 days extract 

14 days G , (- I-1 

/ ' 

7 days extraction G .,',. f •-•' 
40 days extract 

c-^Y 

5 days extract 
40 days extract! 

G . ,~c r ^ "- ' ' 

(d) \ P, G 

i > ' l 
/..YLi-.i —g '<.' .:.y,.^_'^,. 

f -•. 

\/0.(b ^ '̂'--''' • / : < , - : > , . . . . . :-• 

:) Described in QAPP. \ / 
1) Holding tiae for all aetals is 6 months, with the exception of aercury whose holding tiae is 28 days. 
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the distribution of soils listed in the publication "Hydric Soils of the 

United States" (USDA 1985). In addition, soils vith a capability listing 

of IIv or greater in the Mobile County, Alabama, soil survey vill be con

sidered and evaluated for their potential hydric condition. Topography 

vill be used to identify lov-gradient areas, drainage areas, and to 

assess the degree of stream channel incision. 

Field reconnaissance efforts vill include an evaluation of soil color, 

moisture, and texture, vith the soil color generally determining vhether 

the soil could be characterized as hydric soil. Soil samples vill be 

collected using an Oakland soil probe vith a core tube length of 16 in. 

and a diameter of 1 in. Several hundred soil samples vill be evaluated 

along the uplamd/vetland boundary as necessary to identify the transition 

area. Evidence of vetlamd hydrology vill be evaluated vith the purpose 

of documenting the presence of this parameter as necessary for vetland 

delineation and to assist in establishing the duration and frequency of 

vetland saturation/inundation. In addition, plant community composition 

and dominamce vill be evaluated using standard prism counting techniques 

and other procedures outlined in the Federal Mamual for Identifying and 

Delineating Jurisdictional Wetlands (USEPA, USFWS, SCS, and USACE 1989). 

Where 50 percent or more of the plant species in a community is charac

terized as facultative, facultative vetland, or obligate wetlamd species, 

where wetland hydrology is present, and where the underlying soils are 

mottled, gleyed (chroma <2), or exhibit other hydric characteristics, the 

area vill be identified as a vetlamd. Such an area vill be identified 

on a map base vith an estimate of its areal distribution. 

Observed patterns of aerial photo textures, plamt community composition, 

hydric soils distribution, and topography vill be used to develop the map 

of vetland distribution on the site. This information vill also be used 

to differentiate the various vetland communities vhich comprise the Cold 

Creek Svamp vetland system. 
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During the field effort, data sheets for the Federal Manual's delineation 

approach vill be completed. In addition, input information required by 

the Vetland Evaluation Technique (VET) model (USACE 1987) vill also be 

obtained, using the standard data sheets provided in the VET manual. 

The WET model will be run in EA's office after the field reconnaissance 

effort is completed. 

5.1.5 Biota Inventory 

Beginning in Stage I and continuing through Stage II, an inventory of 

biota present in the Cold Creek Swamp area will be compiled from direct 

observation by a botanist, wetlands specialist, and field zoologist. 

These observations will concentrate on raacrophytic vegetation and 

resource and food web fauna, as these define the basic community types. 

Observations will be combined with published habitat data and community 

structural information to assure that species observed and potentially 

present are included in inventories. 

Particular attention will be paid to potential presence of endangered or 

threatened species. Any such species observed will be noted. Emydid 

turtles will be identified to determine potential presence of Alabama 

Red-Bellied Turtle. 

5.2 STAGE II FIELD INVESTIGATION 

As a result of Stage I data analysis and the human health and ecological 

risk screenings, mercury was found to present the greatest potential risk 

to ecological receptors. Four other metals (aluminum, copper, cadmium, 

and zinc) were also identified as possible contaminants of concern (COCs) 

with respect to ecological risk. None of the observed compounds vas 

found to present an increased risk to human health at the concentrations 

present in the swamp. 

The Stage II field investigation has been modified to address results 

of Stage I data assessment and risk screenings. The first component of 
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Stage II sampling vill be to further characterize the lateral and verti

cal extent of mercury contamination. This information will primarily be 

used for identification of areas of concern during the feasibility study 

(Section 5.10). In addition to refining the characterization of mercury 

contamination. Stage II is designed to examine the ecological impacts 

associated vith other possible COCs, as defined from Stage I data. 

Sample Management Trailer 

Stage II field activities vill include a mercury contamination charac

terization, a bioaccessible contaminant characterization, and a surface 

vater characterization. A total of two three-person sampling teams vill 

be used for the sediment sampling events. Two members of each team will 

be engaged in sample collection at all times. The third team member will 

be engaged in sample handling (extrusion, characterizing, marking, packa

ging, shipping, and tracking) and equipment decontamination (see Section 

5.5 for detailed discussion of decontamination procedures). All samples 

will be extruded, containerized, and labelled in the field immediately 

after collection. Sample containers will be inventoried and stored in an 

air conditioned, onsite sample management trailer. The trailer will be 

equipped with sufficient bench space for sample packaging, shipping, and 

tracking activities and a refrigerator for sample storage prior to ship

ment. The sample management trailer will be located on the property of 

the LeMoyne chemical plant (Akzo Chemicals), pursuant to approval from 

Akzo Chemical and in accordance with all provisions as required by Akzo. 

Soil samples will be stored in the refrigerator prior to shipment. Every 

other day, or more frequently if required, samples will be shipped to the 

analytical chemistry laboratory via Federal Express overnight priority 

air delivery. 

Field Surveying 

Sampling points will be located in the field by the surveying team at 

the beginning of Stage II activities. The field surveying team vill 
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re-establish the survey traverse that had been developed for the original 

Cold Creek LeMoyne RI/FS and will locate Stage I sampling points that had 

been marked in the field after samples were collected. 

The survey crew will also establish and mark in the field the locations 

for all Stage II sample locations. Sample locations will be marked with 

wooden stakes with fluorescent flagging. The wooden stakes will be 

clearly marked with the sample location designation in permanent marker. 

Stakes will be driven sufficiently into the ground so that they will not 

be easily destroyed or removed prior to sampling and will extend high 

enough so that they will not be easily inundated by a storm. The sample 

location surveying is scheduled so that the survey crew will be setting 

points for Stage II just ahead of the sampling crews to minimize the 

potential for missing location stakes. Confirmatory surveying will be 

made at the completion of Stage II for sample points that may have been 

moved from the original staked location during the Stage II sarapling 

event. 

After all sample locations have been marked in the field, the surveyor 

will develop a site raap showing the location of all sample points and 

major site features. A table listing the horizontal coordinates of 

sample points will be provided. 

5.2.1 Mercury Contamination Characterization 

The Stage II mercury contamination characterization is a more comprehen

sive assessment of the lateral and vertical extent of mercury contamina

tion within the sediments of the Cold Creek Swamp. This assessment is 

designed to focus sample collection to locations of elevated mercury 

concentrations in order to accurately map mercury isoconcentration 

contours across the swamp. 

Of particular interest will be further characterization in the vicinity 

of Stage I sample location N-3 which showed mercury concentrations in 
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excess of 800 mg/kg. Another focus of Stage II sampling will be to more 

thoroughly characterize the northeastern portion of the lower swamp. 

Samples in this area showed the highest mercury levels on the site 

(20-35 mg/kg) except for the sample N-3 vicinity. 

Stage I sarapling confirmed that raercury contaraination appears to be limi

ted to surficial sediment deposits. Therefore, the depth characteriza

tion planned for Stage II vill be limited to the upper 3 ft of soil/ 

sediment. 
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5.2.1.1 Number and Location of Samples 

A total of 45 discrete sample locations is proposed for this sampling 

event (Figure 5-4). Of these sample locations, 23 will be sampled at 

three discrete depth intervals to approximately 0-1 ft, 1-2 ft, and 

2-3 ft. The remaining twenty-two sample locations will only be sampled 

in the upper 1 ft surficial interval. Sample locations have been chosen 

to provide a comprehensive characterization of mercury contaraination 

within and immediately surrounding the swamp. 

Based on sample results from the original RI/FS and on the Stage I sample 

results, the Upper Zone of the swamp exhibits the highest raercury 

concentration levels. Sixteen of the forty-five saraples will be located 

in this zone with an emphasis on characterization in the vicinity of 

Stage I sample point N-3. The Middle Zone did not exhibit significant 

mercury contamination during either sampling event. Eight samples vill 

be located in the Middle Zone to provide coverage in locations that were 

not previously sampled. The Lower Zone of the swamp (closest to the 

Mobile River) exhibited relatively high mercury concentrations (20-35 

mg/kg) at several locations. Due to the areal extent of this zone, and 

the identified concentrations levels, 18 of the 45 samples will be 

located in the Lower Zone. The remaining 3 samples will be located 

upgradient of the swamp as background samples. Figure 5-4 shows the 

proposed sample locations. Sample locations by zone are summarized 

below. 

Number of Number of 
Surficial Sample Discrete Depth Total Number of 

Swamp Zone Locations Sample Locations Sample Locations 

Upper 6 10 16 
Middle 3 5 8 
Lower 11 7 18 
Background 2 1 3 

55 13 45 
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Figure 5-4. Stage II mercury contamination characterization sample locations. 
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The proposed Stage II sample distribution is designed to supplement 

existing data in providing comprehensive coverage of the swamp area. 

It addresses the "data gaps" that were identified by EPA, NOAA, and USFWS 

reviewers by collecting "discrete" samples at various depths instead of 

"composite" samples through the entire core. It also provides for more 

intensive characterization of identified areas of mercury contamination. 

# 
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This approach, in conjunction with the 60 samples for bioaccessible zone 

contamination characterization (Section 5.2.2) should adequately 

supplement existing contamination data. 

All of the soil/sediraent saraples will be analyzed for total mercury. 

Methyl mercury and other identified COCs will not be examined in these 

saraples. Methyl raercury and other COCs will be addressed in the bio

accessible contaminant characterization component of Stage II sampling 

since these compounds have been identified as a possible risk to 

ecological receptors. 

The soil saraple numbering system vill designate locations vhere samples 

vill be collected frora three discrete intervals as "D" samples, and loca

tions where samples will be collected from only one depth interval as "S" 

samples. Sample numbers will be "D" or "S" followed by a numeric desig

nation for sample location (1, 2, 3...). "D" samples will also have a 

second numeric designation reflecting the discrete depth interval at 

which the sample was collected. Therefore, D-1-2 refers to a soil sample 

from the 1-2 ft depth interval at the first sample location where three 

discrete zone saraples will be taken; D-1-3 refers to the 2-3 ft depth 

interval sample at the same location; S-2 refers to the soil sample 

collected from the second location where only one discrete soil sample 

will be taken; and so forth. 

Duplicates will be designated as D-DUP-1, D-DUP-2, or S-DUP-1, S-DUP-2, 

etc. The field notebook will indicate which sample the duplicate sample 

corresponds to. This approach will ensure that the identification of 

duplicate samples is not apparent to the analytical laboratory. For 

field sampling quality control purposes, one duplicate will be taken per 

20 samples and one field blank will be taken per sampling event. Rinsate 

blanks will be collected and analyzed at the beginning and end of the 

sarapling event. Soil sampling will be conducted in accordance with the 

Site Health and Safety Plan. 
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5.2.1.2 Sampling Equipment and Procedures 

All soil samples for this sampling event vill be collected using 2-in. 

OD, 1-3/8-in. ID split-barrel samplers with stainless steel inserts or 

other appropriate equipment (i.e., Shelby tube samplers). All sampling 

equipment will be pre-cleaned in the laboratory prior to sampling, and 

stainless steel inserts or other sampling equipment will be decontami

nated between each use (Section 5.5). 

Samplers will be pushed or driven to the desired sampling depth by hand, 

and will be extracted by hand with the assistance of pipe wrenches as 

required. If split-barrel samplers are used, stainless steel inserts 

will be removed from the split-barrel sampler and the inserts will be 

labeled with the sample designation, sealed, and stored in a cooler 

packed vith ice to 4 C vhile other samples are collected. Soil samples 

vill be extruded in the field from the stainless steel inserts or other 

sarapling devices immediately after collection. Samples vill be thor

oughly mixed prior to placement in sample bottles in accordance with the 

EPA Region IV SOP. Samples will be placed directly into 8-oz laboratory-

cleaned glass soil jars with Teflon-lined lids. One jar vill be used for 

each discrete depth interval from each sample location. 

Sample locations will be marked in the field with wooden stakes flagged 

with fluorescent ribbon. Wooden stakes will be raarked in permanent 

marker with the sample location designation. Sample locations will be 

located by the field survey team prior to sample collection. Modifica

tions of actual sample location will be recorded in the field notebook. 

5.2.1.3 Sample Containers, Preservation, Holding Time, and 
Analytical Methods 

Table 5-4 shows the sample containers, preservation and holding time 

considerations, analytical procedures, and total nuraber of samples for 

Stage II mercury contaraination characterization. Additional analytical 

QA/QC considerations are addressed in the QAPP. 
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T A B L E 5-4 SUMMARY OF SAMPLES, ANALYTICAL PROCEDURES, HOLDING TIME, AND CONTAINERS FOR STAGE II MERCURY CONTAMINATION CHARACTERIZATION 

(a ) 

a r a a a t e r 

N u a b e r of N u a b e r F i l e d 
S a m p l e of D u p l i - F i e l d R i n s a t e T r i p " " ' T o t a l A n a l y t i c a l 

L o c a t i o n s S a a p l e s c a t e s B l a n k s B l a n k s B l a n k s S a m p l e s P r o c e d u r e s P r e s e r v a t i o n H o l d i n g T i m e (c) C o n t a i n e rs 

tal a e r c u r y 45 91 99 2 4 5 . 2 - C L P H o l d g 4 C 28 days 8 oz wide-aouth 
glass jar with 
Teflon liner 

Total 

Number of 

Containers 

99 

) Trip blanks taken for volatile organics analysis only. 
) No cheaical preservatives added to soils. 
) From tiae of saaple collection. 

-f>-
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5.2.2 Bioaccessible Contaminant Characterization 

In swamp sediments, typically only the uppermost increments of the 

soil column are biotically active, supporting a dynamic coraraunity of 

invertebrates, providing food-web support to natant arthropods and 

vertebrates, and linking the substrate to the water column through 

matter and energy exchange. Deeper increments are less biotically 

active, with processes dominated by microbes and access to the water 

column being constrained and controlled by the uppermost sediment layers. 

Because risks to human and environmental receptors will be governed by 

upper-increment processes, a distinct program to assess the nature and 

extent of bioaccessible contamination is provided in this Work Plan. 

Sediments vary across Cold Creek Swamp in both space and tirae. Field 

observations in all aquatic habitats of the svamp suggest that a sample 

depth of approximately 4 in. vill adequately define the biotically active 

zone and, therefore, the bioaccessible contamination. This depth vill be 

employed in all saraples taken for assessing contaminant bioaccessibility. 

5.2.2.1 Number and Location of Samples 

Because biological and chemical conditions exhibit great spatial 

variability in Cold Creek Svamp, samples for bioaccessible contaminant 

assessment will be distributed throughout the drainage system. Within 

each homogeneous sampling area, sample replication will be adequate 

to meet Data Quality Objectives and perform meaningful statistical 

assessment. 

A total of 60 sample locations has been identified for characterization 

of contamination in the biologically active zone. The samples will be 

distributed to address both depositional and erosional impacts within the 

swamp, as well as conditions immediately upstream and downstream of the 

swamp. Table 5-5 shows the proposed distribution of samples for Stage II 

bioaccessible contaminant characterization. Specific locations are not 

shown because the actual location chosen will be a function of observed 
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physical conditions to achieve the best distribution of sampling points. 

These 60 locations are in addition to the 45 samples identified in 

Section 5.2.1.1. 

All of the samples will be analyzed for total and methyl mercury, 

total aluminum, cadmium, copper, and zinc, and total sulfide. Of 

the 60 saraples, 20 will also be analyzed for Eh, pH, total organic 

carbon (TOC), and AVS/SEM in addition to the above-listed parameters. 

Ten of the twenty samples will also be analyzed through X-ray 

diffractometry to further investigate metals bioavailability. 

The sample numbering system will designate Stage II bioaccessible contam

inant characterization soil/sediment samples as "B" samples. Sample 

numbers will be "B" followed by a numeric designation (1, 2, 3...). 

Table 5-5 shows sample designations for this sampling event. 

Duplicates will be designated as B-DUP-1, B-DUP-2, etc. The field 

notebook will indicate which sample the duplicate samples corresponds to. 

For field sampling quality control purposes, one duplicate will be taken 

per 20 samples and one field blank will be taken per sampling event. 

Rinsate blanks will be collected and analyzed at the beginning and end 

of the sampling event. Soil sampling will be conducted in accordance 

with the Site Health and Safety Plan. 

5.2.2.2 Sarapling Equipment and Procedures 

Samples vill be collected from approximately the upper 4 in. of soil 

after leaves, grass, and/or any other debris have been removed. Samples 

vill be collected using stainless steel sampling devices that have been 

pre-cleaned in the laboratory prior to saraple collection. Sampling 

devices may include trovels, scoops, hand augers, or benthic grabs. 

Trovels or scoops vill be used for most samples. Hand augers or benthic 

grabs vill be used for samples that are inaccessible due to flooding. 

Sample depth will be controlled to approximately 4 in. by repeated 

measurement or by application of a measured jig from which sample 
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TABLE 5-5 PROPOSED DISTRIBUTION OF SAMPLES FOR STAGE II BIOACCESSIBLE 
CONTAMINANT CHARACTERIZATION 

Saraple Location Number of Samples 

Upper Swamp Zone 6 
Middle Swamp Zone 6 
Lower Swamp Zone 6 
Upper Zone Thalweg 3 
Middle Zone Thalweg 3 
Lower Zone Thalweg 3 
Backwater Area in Middle Zone 3 
East Powerline Crossing 3 
West Powerline Crossing 3 
Behind Beaver Dams in Swamp 

(3 Dams) 9 
Behind Beaver Dara (§ Cold Creek Mouth 3 
Upstreara along Mobile River shoreline 3 
Downstream along Mobile River shoreline 3 
Uplands west of Cold Creek Swamp 3 
Cold Creek wetland west of US 43 3 

Designation 

B-1 through B-6 
B-7 through B-12 
B-13 through B-18 
B-19 through B-21 
B-22 through B-24 
B-25 through B-27 
B-28 through B-30 
B-31 through B-33 
B-34 through B-36 

B-37 through B-45 
B-46 through B-48 
B-49 through B-51 
B-52 through B-54 
B-55 through B-57 
B-58 through B-60 

Total 60 
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material vill be recovered. All sampling equipment vill be decon

taminated prior to use and betveen each use (Section 5.5). 

Soil/sediment samples will be thoroughly mixed in accordance with the EPA 

Region IV SOP and will be placed into 8-oz laboratory-cleaned glass soil 

jars with Teflon-lined lids (one jar per sample location). Sample loca

tions will be marked in the field with a wooden stake and flagged with 

fluorescent ribbon. Wooden stakes will be marked in permanent marker 

with the sample location designation. Saraple locations will be located 

by the field survey teara prior to saraple collection. Modifications of 

active sample location will be recorded in the field notebook. 

Soil pH Determination 

Soil pH will be detected in accordance with EPA SV-846. Samples to 

be analyzed for soil pH will be bottled and capped imraediately upon 

collection and will not be composited vith other soil for analysis. 

Samples for soil pH vill be brought back to the field trailer for 

analysis. 

Soil Eh Determination 

The oxidation-reduction of potential soil samples (Eh) will be determined 

in accordance vith Proposed Method 2580 from Standard Methods (APHA, 

17th Ed. Supplement 1990). An Orion platinum combination electrode 

(Orion 97-78) vill be used to measure oxidation-reduction potential. 

Samples vill be analyzed vn situ at each proposed location at the time 

that samples are collected for other analyses. 
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5.2.2.3 Sample Containers, Preservation, Holding Time, and 
Analytical Methods 

Table 5-6 shows the sample containers, preservation and holding time 

considerations, analytical procedures, and total number of saraples 

for Stage II bioaccessible contaminant characterization. Additional 

analytical QA/QC considerations are addressed in the QAPP. 

5.2.3 Surface Water Physical Measurements 

In order to assess the physical interaction of sediment and surface 

water within and around Cold Creek Swamp, physical measurements (includ

ing depth of flow in the channel, flow rate, and dissolved oxygen con

tent) will be taken at six surface water sampling locations described 

previously (Section 5.1.3). In an effort to focus data collection for 

greatest benefit, the two Mobile River samples (V-5 and V-6) will be 

deleted and replaced with two additional sample locations within the 

swamp. Measurement of physical parameters will be in accordance with 

provisions of the EPA Region IV SOP for field data collection. Attempts 

will be made to collect physical stream data shortly after a precipita

tion event of moderate intensity during this stage. This information 

will be used in conjunction with stream data taken during dry season 

conditions (Stage I) and stream data shortly after a precipitation 

event of greater intensity (Stage III). 

5.3 ECOLOGICAL RISK MODELING 

The ecological risk evaluation process is designed to satisfy two 

objectives of this investigation. The primary goal is development of 

an ecological risk assessment (see Section 5.8.1). After compilation 
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TABLE 5-6 SUMMARY OF SAMPLES, ANALYTICAL PROCEDURES, HOLDING TIME, AND CONTAINERS FOR STAGE II BIOACCESSIBLE CONTAMINANT CHARACTERIZATION 

Nuaber of Nuaber Filed . . Ana- Total 
Saaple of Dupli- Field Rinsate Trip * Total lytical Nuaber of 

araaeter Locations Saaples cates Blanks Blanks Blanks Saaples Procedu r es Preservation Holding Tiae Containe r s Conta iners 

thyl aercury 60 60 3 1 2 0 66 (e) Hold 9 4 C 7 days extraction 8 oz wide-aouth 66 
40 days extract glass jar with 

Teflon liner 

tal aetals 60 60 3 1 2 0 66 245.2-CLP Hold 0 4 C 28 days 8 oz wida-aouth 66 
g, Cd, Cu, glass jar with 

Al) Teflon liner 

Ifide 60 60 3 1 2 0 66 9030 Hold 9 4 C 7 days 8 oz wide-aouth 66 
glass jar with 
Teflon line r 

tal Organic 
Carbon 20 20 1 1 2 0 24 9060 Hold 9 4 C 28 days 8 oz wida-aouth 24 

glass jar with 
Teflon 1ine r 

20 20 1 1 2 0 24 9045 None Analyse 8 oz wida-aouth 24 
requirad iaaediately glass jar with 

Teflon liner 

20 20 1 1 2 0 24 None Analyze 8 oz wida-aouth 24 
iaaediately glass jar with 

Teflon liner 

id Volatile 20 20 1 1 2 0 24 (f) Hold 9 4 C 7 days - AVS 8-oz wida-aouth 24 
Ifida with 28 days - SEH glass jar with 
aultaneously Teflon liner 
t ractad 
tals (Hg, 
, Cu, Al) 

Trip blanks taken for volatile organics analysis only. 
Analytical procadures are in accordance with EPA SW-846, unless otherwise noted. ^~i 
No chaaical preservatives added to soils. _ 
Froa tiae of saaple collection. 
Mathod for methyl aercury analysis is described in the QAPP. ~""̂  
Ditoro, D.M. et al. Toxicity of cadmiua in sediments: The role of acid volatile sulfide. Environ. Toxicol. Chem. 9:1487-1502. — 
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of Stage I and II data, a substantial body of site characterization data 

will be available. Information pertaining to the nature and extent of 

contamination, contamination within the bioaccessible zone, surface water 

quality, and wetlamd/ecological characterization vill be examined and 

applied to predict the degree of contaminant exposure risk to potentially 

affected organisms. A preliminary ecological risk assessment vill be 

developed at this time. It vill then be refined through Stage III data 

collection. 

Therefore, the second objective of ecological risk evaluation is to 

define the scope of activities for Stage III data collection. The risk 

evaluation process vill identify the groups of organisms that should be 

sampled during Stage III. Key end receptors amd important intermediate 

food veb transfer species betveen lover trophic levels and humam or 

ecological receptors vill be targeted. The specific number amd type 

of species to be saunpled vill be defined. 

5.3.1 Preliminary Ecological Risk Assessment 

EPA and Federal natural resources trustees have identified specific 

ecological concerns for Cold Creek Svamp. An ecological risk evaluation 

vill be used directly for developing amd interpreting study results. 

Ecological risk assessment vill be conducted in accordance vith applica

ble agency guidance (EPA 1988, 1989a, 1989b, 1989c) to meet requirements 

of CERCLA/SARA amd the NCP. In addition, since ecological impacts are 

key concerns for Cold Creek Svaunp, the ecological risk assessment vill 

be innovatively and actively employed as an investigatory tool for this 

project. The utility of the assessment is illustrated in Figure 5-5. 

This figure shovs hov the ecological evaluation, refined on the basis of 

ongoing data acquisition, supports sampling and interpretation decisions. 

This arative approach focuses the investigation on key environmental 

receptors and those most likely to be at potential risk. This focus in 

turn permits scientifically sound decisions to be made regarding remedial 

options. 
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Stage 1 

- contaminants present 
- wetlands extent 
- biota inventory 

T 

Stage II 

- nature and extent 
- bioaccesibility 

^ 
J 

Ecological and Human Health Risk Modeling 

- receptors of concern 
- predicted body burdens 
- critical processes 
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Stage III 

- validation 
- critical resources 
- critical sediments 

dve staged approach to Cold Cre< >k Swamp Inve stigation. 
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Issues to be addressed in the ecological risk evaluation include the 

folloving: 

temporal trends in tissue concentration 

uptake mechanisms (what media are driving tissue acquisition?) 

key receptors present or potentially present in Cold Creek 

Svamp (in keeping vith guidance, this vill include evaluation 

of endangered or threatened species) 

food-veb interactions (including potential food-veb-based 

risks to both ecological receptors and human health) 

potential for site-related contaminants to affect resources in 

the Mobile River. 

Modeling vill employ a series of simple equations linking environmental 

contaminamt concentrations to various components of the food veb. As 

orgamic mercury vill be the primary concern for tissue acquisition, 

bioaccumulation factors can be used to predict body burdens at various 

levels in the food veb. Site-specific biota inventories vill be gener

ated to develop a trophic veb. Criteria used to select individual key 

receptors vill include (1) potential risk of contaminant uptake and 

population effects associated vith such uptake, and (2) unique value 

or status. Resources at risk vill be projected from the food vebs and 

bioconcentration factors. Then body burden samples (Stage III) vill 

include orgamisms at greatest potential risk of acquiring high tissue 

levels. Should rare, threatened, or endangered species be projected 

to acquire high tissue levels, surrogate species vill be sampled. For 

example, Pseudemys alabamensis is a potential svamp inhabitant. Should 

this species prove to be present and potentially at risk, tissue from 

species closely related trophically [i.e., Pseudemys carcinna, rather 

than Chrysemys or Corapthemys (because diets are similar)] vill be sam

pled. It is impossible to specify in advance vhat species vould be the 
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most likely targets for tissue analyses, because potential tissue levels 

are determined by site-specific food vebs vhich must be developed. For 

example, aquatic snakes feed high in the food veb and might be expected 

a priori to acquire high body burdens. Hovever, such snakes (Nerodia, 

Agkistrodon) are highly piscivorous, and the intermittent nature of 

svamp stream may mean that much of the annual ration is acquired from 

relatively uncontaminated terrestrial or offsite resources. Thus, 

organisms feeding lover in the trophic veb (e.g., amphibians or inver

tebrates) may provide more effective indication of overall tissue uptake. 

Each of the issues noted above vill be addressed through data gathered 

in the staged sampling program. Studies have been staged to allov max

imum utility of previous results in fine-tuning sampling and analysis 

(Figure 5-5). Each of the listed issues is discussed belov, vith a brief 

statement of the problem and the technical approach that vill be taken. 

Temporal Trends in Tissue Concentration 

Existing fish tissue data provide a solid basis for comparing present 

body burdens vith those found in the past. Because most of the finfish 

inhabiting the intermittent or small permanent surface vaters of Cold 

Creek Svamp are small species or small individuals of large species, 

tissue turnover vill be rapid. It is estimated that a tissue sampling 

event during this study vill be useful to examine temporal patterns. 

Sampling vill reproduce the 1986 tissue saunpling event as closely as 

possible, and DQOs vill be established for consistency. Data vill be 

analyzed to discern trends vhich might be present in vhole-body samples. 

Uptadce Mechanisms 

Substantial information exists in literature sources on both the ecologi

cal dynamics of Gulf Coast riverbottom forests and on the biodynamics of 

mercury. This information vill be considered in conjunction vith exist

ing data and data to be acquired on vater and sediment concentrations 
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to develop a model of mercury accessibility, availability, uptake, and 

transformation. Modeled estimates vill be supported and verified by 

samples of tissue and environmental media to be taken ex post facto and 

targeted to those receptors suggested most strongly by model results. 

Estimated and verified uptake mechanisms vill provide technically 

defensible data for evaluating remedial options. 

Key Receptors 

Several key receptors have already been identified in agency corre

spondence; finfishes, vaterfovl, vading birds, and threatened or 

endangered species. Of particular concern in the latter case is the 

Alabauna Red-Bellied Turtle (Pseudemys alabamensis), proposed for listing. 

Habitat in lover stretches of Cold Creek svamp is potentially favorable 

for this species (Mount 1975). 

Existing site-specific information (from previous site-related studies 

and USFVS 1986), general literature on svamp ecosystems and detailed 

field observations (biota inventory) vill be used to develop a list of 

key receptors for the Cold Creek Svamp ecosystem. Contaminamt model 

results vill be applied to develop from this list a suite of receptors 

potentially at risk, of great potential indicator value, of regulatory 

interest, and/or of great value to the ecosystem. Species to be sub

jected to further detailed modeling assessment and/or tissue sampling as 

appropriate and necessary vill be selected from the suite of receptors-

of-concern. 

Food-Veb Interactions 

As mercury is the primary contaminamt of concern, food veb interactions 

are the key to understanding biotic uptake amd accumulation. Ecological 

risk models vill incorporate particularly detailed evaluation of the role 

of trophic interactions in determining contaminant dynamics in the Cold 

Creek Svamp ecosystem. Field observations, existing data, and available 
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literature provide sufficient information to document food-veb inter

actions. Stage I and II contauninant sampling vill provide data to 

parameterize trophic transfers. Stage III sampling vill verify model 

predictions amd further define any potential environmental effects of 

contamination. 

Mobile River Potential Contamination 

Ecological uptake models will address resources and conditions in the 

Mobile River. Direct assessment will be made of contaminants present 

in wetlamds fringing the river and in biotic tissue in the vicinity of 

the Cold Creek confluence, both up- and down-streaun. While it is not 

presently clear how discharge, reverse flow, and flooding affect creek 

amd river hydrodynaunics, a sufficiently general assessment will be 

developed that addresses potential effects of site-related contaminants 

to environmental resources of the Mobile River. This assessment will be 

based upon the surface water physical testing prograun, information from 

other previous and ongoing studies, and other available information. 

5.3.2 Ecological Risk Modeling 

A simple site specific ecological risk model will be developed which 

considers the following factors: 

soil amd sediment as a source of mercury 

potential water column transport of mercury 

tissue uptake and accumulation of mercury by direct ingestion 

of mercury-contaminated sediments or exposure to mercury 

dissolved in water 

transfer of mercury between major food web compartments 
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chemical transformation between organic and inorganic forms of 

mercury 

net export of mercury to the Mobile River 

The model itself will consist of a series of linked equations taken from 

relevant scientific literature that is applicable to site conditions. 

These equations will be used to mathematically estimate the transfer of 

contaminants between and among key biotic and abiotic compartments of the 

ecosystem. Measured soil and water concentrations will provide the ini

tial input parameters. The output of the model will be predicted tissue 

concentrations. Tissue concentrations will be estimated, both in key 

trophic intermediates (detritus-feeding vertebrates and invertebrates) 

and in higher-level consumers which represent critical receptors (rare, 

threatened, amd endangered species, finfishes, wading birds, waterfowl). 

Because direct detection and attribution of community effects is very 

difficult in a system as heterogeneous as Cold Creek Swamp, a "bottom up" 

approach will be taken with respect to community assessment projecting 

impacts from specific findings. This approach provides for an interpre

tation of the site specific ecological mechanisms controlling mercury 

exposure, and establishes key input for evaluating remedial options. 

One important application of the model will be to determine which 

abiotic and biotic compartments of the Cold Creek Svaunp ecosystem should 

be targeted for additional sampling during Stage III. For example, fin

fish vould be targeted in sampling if the ecological risk model predicted 

tissue concentration of mercury in finfish above the EPA action level for 

mercury. Alternatively, additional surface vater samples might be col

lected for analysis if the model had predicted vater-column concentra

tions above those necessary to cause acute or chronic toxicity to aquatic 

organisms. 

This model vill provide a poverful tool to selectively saraple and analyze 

receptors most likely to be at risk from exposure to site contamination, 

amd vill optimize data collection during Stage III. 
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5.4 STAGE III FIELD INVESTIGATION 

Stage III studies vill be conducted after ecological risk modeling and 

Stage II field studies have been completed. The goal of this staged 

approach is to apply early stage results to focus amd define Stage III. 

In this vay. Stage III can concentrate on resources potentially at 

greatest risk, on those of greatest potential value as indicators of 

contamination or environmental effects, on those most appropriate from 

a regulatory standpoint, and/or on those most likely to drive food-veb 

dynaunics for humam health and ecological risks. 

In addition to targeting particular biota, sediment contamination vill 

be assessed in greater detail in Stage III. As discussed belov, distri

bution of mercury vith depth in the sediment column is a key variable 

that can best be addressed after the nature amd extent of contamination 

is understood from Stage I amd Stage II sampling, and after areas of the 

svamp potentially critical for receptor impact have been identified. 

Finally, additional assessment of physical surface vater conditions 

(depth of flov, flov rate, dissolved oxygen content) vill be made for 

comparison vith similar data collected at other stages (Section 5.2.3). 

5.4.1 Biological Tissue Characterization 

After delineating the nature and extent of contaunination in Cold Creek 

Svamp and after estimating biotic uptake and effects via ecological risk 

calculations, particular taxa or suites of taxa vill be selected for 

further amalysis. Depending on model results, these vill likely include 

detritivores, vhich form the trophic base, some mixed-trophic level 

species, and possibly some species of particular concern or likelihood 

to exhibit high body burdens. These samples are intended to both vali

date risk calculations (correspondence vith model predictions indicates 
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that model mechanisms may in fact pertain; lack of correspondence sug

gests that other processes are occurring) and to monitor actual contam

inant accumulation. Should calculations fail to validate as antici

pated, these samples provide data to re-conceptualize calculations 

and re-estimate risks with more focused data. 

5.4.1.1 Number and Location of Samples 

The specific number and type of samples to be acquired in Stage III 

cannot be identified at this time because of the incremental nature of 

the study. Criteria for selecting samples will include the discovered 

and predicted nature and extent of contamination (Stage I and II data) 

and the particular risk concerns (ecological risk modeling). For exam

ple, if models indicate that finfish food webs have potential ecological 

impacts, whole-body samples would be taken. If models suggest a poten

tial human health issue, fillets would be taiken. This staged approach 

assures that ongoing regulatory concerns are addressed. 

It is anticipated that it may be necessary to sample by species or 

taxa from several trophic levels including primary producers (i.e., 

green plants and algae), primary consumers (e.g., aquatic and terrestrial 

insects), detritivores (e.g., earthworms), secondary consumers amd/or top 

carnivores (e.g., fish, amphibians, reptiles, and birds). Sampling will 

be targeted at key food web or end consumer species to confirm model pre

dictions of body burdens of mercury. Details regarding the location and 

number of samples to be collected vill therefore depend on the results of 

the Stage II modeling and sampling. It is amticipated that samples vill 

be collected from each of four areas; upper Cold Creek Svaunp (including 

the unnamed tributary), lover Cold Creek, the Mobile River, and possibly 

in terrestrial portions of the site. These areas encompass those vhich 

may support key resources (Mobile River, lower Cold Creek), those which 

may sequester mercury (upper and lower depositional areas), and those 

which may contribute to non-aquatic exposure (terrestrial habitats). 
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5.4.1.2 Sampling Equipment and Procedures 

Standard saunpling methods will be used to collect target organisms. 

Terrestrial plants will be sampled by a sample cut and harvest method. 

Benthic marcoinvertebrates will be sampled by taking grab samples or 

using an Eckman dredge. Samples will be watered in the field through 

a 0.25 mm sieve to remove sediment and debris. Finfish will be sampled 

using backpack or boat electroshocking techniques, seins, or gill nets, 

as appropriate. Terrestrial species will be sampled using taxa-specific 

gear. 

5.4.1.3 Sample Containers, Preservation, and Holding Times 

Benthic and invertebrate samples will be stored in clean bags or jars. 

Vertebrates will be stored in clean bags. All biological samples will be 

held frozen as appropriate until returned to the laboratory for sample 

preparation amd chemical analysis. Holding times appropriate to tissue 

mercury analysis will be determined in conjunction with the laboratory 

performing the analyses, amd will be set for all samples. 

5.4.2 Bioaccessible Contaminamt Characterization 

After investigating the nature and extent of sediment-column and bio

available contamination in Stages I amd II and exploring the implications 

of these findings by ecological risk estimation, an additional round of 

detailed soil/sediment sampling will be conducted. This sampling will be 

designed to reveal the vertical distribution of contaminants in sediments 

that are most highly contauninated (as determined from Stage II sampling) 

or most critical for receptor exposure. Discrete samples will be col

lected as close as possible to 1-cm intervals through the bioaccessible 

zone, with a single larger increment beneath. The goal of this sampling 

is to provide information on potential sedimentation or erosion at criti

cal locations in the svamp. These processes may ultimately drive any 

site-related ecological or human health risks, and so are crucial to 

success of the investigation. 
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5.4.2.1 Number and Location of Samples 

The actual number of Stage III bioaccessible contaminant characteriza

tion saunples is undetermined at this time. A minimum of three sample 

locations vill be selected (one representing each hydrologic zone of 

the svamp). A mautimum of 10 sample locations is anticipated. A total 

of 6 samples vill be collected from each sample location. Samples vill 

be taken as close as possible from each of the folloving depth intervals: 

0-1 cm 

1-2 cm 

2-3 cm 

3-4 cm 

4-5 cm 

5-10 cm 

Samples vill be amalyzed for total and methyl mercury, sulfide, total 

organic carbon, pH, and Eh. 

The sample numbering system vill designate Stage III bioaccessible 

contaminant characterization samples as "BB" samples. Sample numbers 

vill be "BB" folloved by a numeric designation for the sample location 

(1, 2, 3...), and another numeric designation for the discrete depth 

interval (1, 2, 3...). Therefore, a sample from the second sample 

location and the 2-3 cm depth interval vould be BB-2-3; a saunple from 

the 3-4 cm depth interval at the third saunple location vould be BB-3-4; 

and so forth. 

5.4.2.2 Sampling Equipment amd Procedures 

Sampling equipment amd procedures vill be as described previously for the 

Stage II bioaccessible contaminant characterization (Section 5.2.2.2). 
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5.4.2.3 Sample Containers, Preservation, Holding Time, and 
Analytical Methods 

Sample containers, preservation and holding time considerations, and 

analytical methods vill be as described previously for the Stage II 

bioaccessible contaminamt characterization (Section 5.2.2.3 and 

Table 5-5). The total number of samples and sample containers is 

undetermined at this time, but vill be defined subsequent to analysis 

of Stage I and Stage II data and ecological risk modeling, but prior 

to Stage III field activities. 

5.4.3 Surface Vater Physical Measurements 

An additional round of surface vater physical measurements vill be con

ducted during Stage III. These measurements vill be made shortly after a 

precipitation event of greater intensity. The sample locations, method

ology, and objectives vill be as described previously in Section 5.2.3. 

5.5 DECONTAMINATION AND VASTE HANDLING PROCEDURE 

All drilling and split-spoon sampling equipment vill be decontaminated 

according to EPA Region IV SOP. The soil boring/drilling rig vill be 

cleaned before being mobilized and brought onsite vith a pover vasher, 

or steam generator, or it vill be hand vashed. Detergent vill be used 

(laboratory detergent or other suitable degreaser) to remove oil, grease, 

and hydraulic fluid from the exterior of the unit. The unit vill be 

rinsed thoroughly vith tap vater prior to being brought onsite and 

betveen boreholes. Auger flights, auger bits, drilling rods, drill bits, 

hollov-stem augers, split-spoon samplers, Shelby tubes, or other parts of 

the drilling equipment that vill contact the soil or ground vater vill be 

cleaned as follovs: 

1. Vashed vith tap vater and laboratory detergent using a brush 

if necessary to remove particulate matter and surface films. 

2. Rinsed thoroughly vith tap vater. 
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3. Rinsed thoroughly vith deionized vater. 

4. Rinsed twice with isopropanol solvent. 

5. Rinsed thoroughly with organic-free water and allowed to air 

dry as long as possible. 

6. If organic-free water is not available, equipment will be air 

dried as long as possible. Equipment will not be rinsed with 

deionized or distilled water. 

7. Wrapped with aluminum foil, if appropriate, to prevent 

contamination if equipment is going to be stored or 

transported. 

The hand corers will also be decontaminated as per the above seven-step 

procedure. 

All discarded personal protective clothing will also be placed in drums. 

Different potentially contaminated materials (e.g., oil, tyvek-wear, 

cement bags) will be segregated into individual drums. Drums containing 

waste PPE and site debris will be labeled and dated. Nonhazardous 

materials derived from test borings will be spread out immediately 

adjacent to the boring. 

5.5.1 Decontamination of Sediment Corer Samplers 

In order to collect a sufficient volume of sample for chemical analysis 

and to satisfy EPA volume requirements for split samples, between tvo and 

five drops of the sediment sampler are required at each discrete sample 

location. During Stage I, individual stainless steel core liners vere 

used for each of the multiple drops at each discrete saraple depth. 

During Stage II, it is proposed that a single stainless steel core liner 

vould be used for all of the multiple drops at each discrete sample 

depth. This methodology should not adversely impact sample qualii,, since 
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all of the collected material from each discrete depth vill be composited 

prior to analysis. All sampling equipment will be decontaminated in 

accordance vith the protocol outlined above in betveen each discrete 

sample depth. 

5.6 DATA MANAGEMENT 

An RI typically generates an extensive amount of information, the quality 

and validity of vhich must be consistently veil documented because this 

information vill be used to support remedy selection decisions and legal 

or cost recovery actions. Therefore, field sampling and analytical pro

cedures for the acquisition and compilation of field and laboratory data 

are subject to data management procedures. 
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Data management procedures include Data Quality Objectives (Chapter 4); 

field sarapling documentation and recordkeeping (Section 6.3); sample 

management and tracking (Section 6.4); and document control and inven

tory. These procedures, vith the exception of document control and 

inventory, are described in more detail elsevhere in this document. 

5.6.1 Document Control and Inventory 

Since these sites are NPL-listed sites, maintenance of the Administrative 

Record is of primary importance. The Administrative Record is the 

legally binding record of investigation and response activities for the 

sites. As such, it is essential that all project activities be properly 

recorded as part of the Administrative Record. 

For this supplemental RI/FS, the Vork Plans, results of Stage I, II, and 

III sampling, the ecological risk modeling, the contamination assessment, 

the human health and ecological risk assessments, the RI and FS reports, 

and all relevant project correspondence vill become part of the Adminis

trative Record for this site. Saunple results vill be mamaged in a stan

dardized form to promote easy reporting of data in the site characteriza

tion report. Precaution vill be taken in the analysis and storage of the 

data collected during site characterization to prevent the introduction 

of errors or the loss or misinterpretation of data. A document inventory 

and filing system vill be set up on the basis of serially numbered docu

ments. Further discussion on the importance of the Administrative Record 

is addressed in EPA's "Interim Guidamce on Administrative Records for 

Selection of CERCLA Response Actions" (EPA June 1988). 

5.7 DATA ANALYSIS/CONTAMINATION ASSESSMENT 

In accordamce vith the current interim final CERCLA/SARA guidance on 

RI/FS, a contamination assessment will be prepared which discusses the 

quantities and types of contaminants vithin and around the Cold Creek 

Svamp and the nature and extent of contamination, and evaluates potential 
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transport mechanisms that are carrying or may carry contaminants from the 

originating site. The assessment will evaluate the severity of hazards 

by consideration of the above-mentioned characteristics. 

The severity of hazards shall be determined by applying the applicable or 

relevant and appropriate requirements (ARARs). Enactment of SARA imposes 

comparison to amd compliance with all ARARs from all levels of governmen

tal bodies with jurisdiction. The contamination assessment will define 

the ARARs and provide the comparison. 

Chemical analyses of surface water, sediment/soil samples, and biological 

tissue samples from the three stage field investigation will be used to 

investigate the presence of contamination within and around the swamp, 

amd the presence of contamination specifically within the biologically 

active zone. A qualitative determination of the impact of the site as 

a source of soil, ground-vater, or surface-vater contaunination vill be 

made. An assessment of potential ground-vater/surface-vater Interaction 

vill be included. This interaction vill be characterized based upon 

results of this study, results of other previous and ongoing studies at 

the site, and other pertinent available information. An assessment of 

the limits of the region impacted by site contamination and identifica

tion of the contaminamt source vill also be made. 

The principle transport mechanisms for potential contaminamt movement 

vill be excimined. They include (1) dissolved or liquid phase contaminant 

transport associated vith surface vaters, (2) erosion of contaminated 

soil/sediment directly into a surface vaterway, and (3) transport via 

ground water through surface water infiltration in the svaunp. 

5.8 RISK ASSESSMENT 

The purpose of performing a risk assessment for supplemental RI/FS 

activities at the Cold Creek Svamp Operable Unit is to characterize 

potential risks posed to the site environment and to human populations 

by site contaminants via various potential routes of exposure. A risk 
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assessment consists of tvo components: a human health assessment and an 

environmental (ecological) assessment. EPA has recently issued revised 

guidance for conducting risk assessments at Superfund sites. The tvo-

volume set entitled "Risk Assessment Guidance for Superfund" consists 

of the "Human Health Evaluation Manual" (dated December 1989) amd the 

"Environmental Evaluation Manual" (dated March 1989). Both documents 

are presently issued by EPA in interim final status. 

Previous site investigations indicate that human health risk consider

ations do not represent as significant a concern as ecological risk 

considerations because potential humam health exposure scenarios are 

extremely limited, and the nature of contauninant transport does not 

indicate that site contaminants are impacting regional ground vater or 

surface vater. Both a human health and an ecological risk assessment 

vill be conducted for this site. Ecological rather than human health 

risk considerations vill most likely govern selection of final remedial 

action during the feasibility study. 

5.8.1 Ecological Risk Assessment 

As discussed in Section 5.3, ecological risk evaluation is being driven 

by specific technical and regulatory issues. To address these issues, 

quantitative ecological risk modeling vill be conducted on particular 

receptors of interest and focused on particular ecological processes. 

As mercury is the primary contaminant of concern, bioavailability and 

trophic transfer vill be key issues in quantifying potential risk to 

ecological receptors amd to humam health via possible food veb interac

tions. To address these issues, the tasks outlined in Section 5.3 of 

this Vork Plam vill be conducted in compliance vith agency guidance 

(EPA 1989b). This guidance describes eight subtasks vhich make up a 

complete ecological risk assessment under CERCLA/SARA: 

1. specify objectives 

2. define scope 

3. describe site and study area 
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4. describe contaminants of concern 

5. characterize exposure 

6. characterize risk or threat 

7. apply risk estimates to site assessment/remediation process 

8. describe assessment conclusions and limitations. 

Each of these components is discussed in greater detail belov. 

5.8.1.1 Specify Objectives 

General objectives for the ecological risk assessment of contaminants in 

Cold Creek Svamp are to characterize potential receptors, characterize 

potential exposure, characterize potential risks, and evaluate risks 

associated vith various remedial options. Specific objectives include 

determining temporal trends in biota body burdens, determining uptake 

and exposure mechanisms, determining the presence and distribution of 

key receptors in the svamp ecosystem, quantifying trophic transfer and 

bioavailability parauneters, and determining the potential for 

site-related contaminants to affect resources in the Mobile River. As 

described in this vork plam, these objectives vill be met by combining 

existing information vith additional field studies to characterize nature 

and extent of contamination and receptor distribution and vith 

quantitative risk modeling to evaluate threats to key receptors. 

5.8.1.2 Define Scope 

The scope of the ecological risk assessment vill largely depend on 

Stage I amd Stage II findings during field investigations. The spatial 

scope of study is focused on Cold Creek Svamp and adjacent areas of the 

Mobile River. Temporal aspects vill include data gathered in the past, 

present field studies, and projections of future conditions. Because 

certain receptors may travel beyond the bounds of the svamp (for example, 

migratory birds, raptors, fish and large reptiles), the scope vill be 

further defined as studies proceed. 
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5.8.1.3 Describe Site and Study Area 

Much descriptive information is available in existing documents, and 

further information on environmental conditions, ecological resources, 

and environmental processes vill be gathered during this study. Presen

tation of this information in supporting risk assessment conclusions vill 

include assessments of potential for off-site impacts associated vith 

physical (for example, erosion or suspended sediment transport) and 

biological (for example, migration or local movements of biota) 

transport of contaminants. 

In addition to describing physical, chemical and biological parameters 

associated vith the site, a description of relevant ecological processes 

vhich play potential roles in exposure and toxicity vill be provided. 

These processes may be discerned from both published literature and by 

site-specific information gathered in support of this study. An excel

lent primer on ecological processes in habitats found in and around 

Cold Creek Svamp is available in Costanza et al. 1983. 

5.8.1.4 Describe Contaminants of Concern 

Existing information amd Target Compound List samples taken during 

Stage I and II of this study vill be re-examined for contaminants of 

ecological concern. This evaluation vill account for environmental 

behavior, concentration, occurrence, and toxicity, and vill specifically 

address contauninants that have potential to impact biota. Preliminarily, 

on the basis of existing chemical data and site visit characterization of 

potential receptors, it is anticipated that various forms of mercury vill 

be of primary concern and vill likely drive environmental assessment and 

evaluation of remedial options. This preliminary conclusions vill be 

explored further during Stage I and Stage II investigations. 
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5.8.1.5 Characterize Exposure 

Generally, for sites at vhich ecological issues play key roles in 

developing and evaluating remedial options, exposure assessment is the 

most technically dema;. ing investigation subtask. Receptor exposure is 

controlled by a complex of factors vhich include presence, distribution 

and speciation of carbon compounds; pH; Eh; hydrology; sediment struc

ture; co-contaminants; food-veb composition; seasonality; and habitat 

type, among many others. Vhere mercury is a contaminant of primary con

cern, as it is at Cold Creek Svamp, bioavailability and trophic transfer 

are critical processes controlling exposure because biotransformation 

vastly increases the mobility, availability, and toxicity of raercury in 

the environment. 

For this environmental assessment, exposure analysis vill serve as the 

basis for all quantitative risk modeling. Exposure vill be modeled on 

the basis of both site specific (receptor surveys, contaminant assess

ment) and general (trophic structure, ecological processes) information. 

Exposure models vill account for bioaccessibility, bioavailability, bio

accumulation, uptake, depuration, and transformation. From these models, 

predicted body burdens vill be estimated. These data vill support Stage 

III sampling efforts and risk evaluations (belov), as veil as providing 

parameters for exposure via trophic transfer. 

5.8.1.6 Characterize Risk 

Risk characterization vill be conducted according to EPA guidance, and 

vill address: probability, magnitude, amd temporal nature of adverse 

effects and vhat components of the svamp amd surrounding ecosystems might 

be impacted. Risk vill be quantified for existing nature and extent of 

contamination. Semi-quamtitative projections of future conditions vill 

be developed as far as they may be technically feasible. In addition, a 

semi-quantitative framevork vill be developed for comparative evaluation 
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of risks posed by various remedial options. This assessment will provide 

the basis for rational, defensible decision-making regarding threats to 

and potential remediation of Cold Creek Swamp and surrounding habitats. 

5.8.1.7 Application 

Under applicable guidance, risk estimates will be compared with existing 

ARARs and To Be Considered criteria (TBCs), and the basis for such com

parison will be thoroughly documented and clearly presented. ARARs and 

TBCs are generally lacking for soil and sediment. Therefore, an approach 

to applying study results to response decision-making will be developed. 

This approach and resulting recommendations will again be fully 

documented and presented for discussion and use. 

5.8.1.8 Conclusions and Recommendations 

Conclusions from each subtask of the ecological risk assessment will be 

developed in such a fashion that the information from each supports and 

complements the other. In this way, a technically complete evaluation 

will result, combining evaluations of receptors potentially at risk, 

contaminant nature amd distribution, exposure, toxicity, and projection 

of future conditions. Variance around quantitative estimates, uncer

tainty surrounding qualitative estimates and comprehensive conclusions, 

and the implications of each for application of study results will be 

thoroughly documented. Conclusions and recommendations resulting from 

this environmental assessment will support clear, technically strong, 

thoroughly documented evaluation of site related risks and rational 

evaluation of remedial options. 

5.8.2 Human Health Assessment 

There are five components of a humam health risk assessment: 

1. Data collection and evaluation 

2. Exposure assessment 
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3. Estimation of human intakes 

4. Toxicity assessment 

5. Risk characterization 

The following sections discuss each component in greater detail. 

5.8.2.1 Data Collection and Evaluation 

This activity begins with the identification of data needs and the 

establishment of Data Quality Objectives in the preliminary phases of 

the project. The risk assessor considers sources, pathways, and recep

tors as well as modeling needs to assist in developing the overall work 

plan, including the strategy for sample collection. Data evaluation 

addresses such issues as quantitation limits and detection limits, qual

ified data, concentrations detected in blanks, tentatively identified 

compounds, and comparison of samples with background. 

5.8.2.2 Exposure Assessment 

This step in the human health assessment process analyzes contaminant 

releases to identify possible exposure pathways, to determine the popula

tions at risk, to estimate concentrations to which humans may be exposed, 

and to compare these concentrations to other requirements, standards, and 

criteria. It addresses the inherent properties of the contaminants and 

those related to the conditions of the site. Various models are avail

able to quantify chemical releases to air, surface water, ground 

and soil in order to determine the potential forvhuman exposure to the 

chemicals of concern, as well as to predict the environmental fate and 

transport of the chemicals through these media./ The end result is a 

suite of estimates of pollutant concentrations /at a point of exposure to 

humans. y 
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5.8.2.3 Estimate of Human Intake 

For those chemicals which are carried through the human health assess

ment, an estimation of human intake via various routes of exposure will 

be made. For example, intake via inhalation of a contaminant in the air 

will be estimated based on the air concentration of the chemical (mg/m^), 

the amount of air breathed daily (m^/day), and average body weight (kg) 

of the exposed person. 

5.8.2.4 Toxicity Assessment 

This step involves the identification amd/or development of criteria 

toxicity values for each indicator chemical. EPA has developed such 

values for a significant number of compounds most often found at hazard

ous waste sites. EPA's values represent the latest consensus among var

ious scientific review groups in the Agency. Vhen possible, values have 

been developed for both oral and inhalation routes of exposure for both 

non-carcinogenic effects and carcinogenic effects. In the case where 

there are no toxicity values formally supplied by EPA, these values will 

be calculated using standard risk assessment procedures that are recom

mended by EPA (51 FR 33992, 51 FR 34406, 51 FR 34014, 51 FR 34028). 

The risk assessment will also consult with EPA for the Agency's latest 

information on the chemicals in question, using the Integrated Risk 

Information System (IRIS) database. 

5.8.2.5 Risk Characterization 

This is the final step in the human health evaluation process and 

results in the characterization of the humam health risks for potential 

non-carcinogenic amd carcinogenic effects based on combining the exposure 

and toxicity information developed in the previous steps. 
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Noncancer hazard indices will be developed based upon the assumption 

of additivity of effects. A noncancer hazard index is expressed as 

a function of the ratios of estimated exposure (or intake) levels 

(calculated in steps 2 and 3) to acceptable exposure (or intake) 

levels (calculated in step 4). 

A noncancer hazard index is developed for both subchronic and chronic 

exposures. Should the hazard index result in a value greater than one, 

the compounds will be divided into subgroups based on the critical effect 

associated with each. Then hazard indices will be calculated for each 

type of effect. If the hazard index for a particular type of critical 

effect is greater than one, then there may be concern for a potential 

health risk. 

In the case of carcinogenic effects, the additivity of risk is also 

assumed. 

The total potential carcinogenic risk posed by a site is estimated by 

summing the carcinogenic risk associated with each chemical. Further 

refinements of the above calculations will be made by EA according to 

EPA's guidelines, as appropriate. 

In characterizing the potential risks posed by contamination at Cold 

Creek Swaunp, major areas of uncertainty associated with the human health 

assessments for each site will be discussed. Vhen possible amd appropri

ate, an indication of how and the degree to which these uncertainties 

affect the risk calculations will be made. Once t h e p } i b i t c b h e a l t h 

assessment is complete, it will then be used as/the basis for developing 

performance goals for remedial alternatives. (Y OZ^'^'-

t;..v r ( ,- Gu_J TM-.- -̂̂ .IT 
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5.9 SUPPLEMENTAL REMEDIAL INVESTIGATION (RI) REPORT 

A supplemental RI report will be developed to compile the results of all 

investigation phase data collection, modeling, and analyses. Specifi

cally, the supplemental RI report will address results of previous stud

ies; Stage I, II, and III data collection; the ecological risk modeling; 

the contamination assessment; and the.human health and ecological base

line risk assessments. 

The procedures for development of the supplemental RI report are 

described in detail in Chapter 3 of EPA's Interim Final "Guidance for 

Conducting Remedial Investigations amd Feasibility Studies Under CERCLA" 

dated October 1988. A suggested RI report format is shown in Table 3-13 

of that document. 

5.10 SUPPLEMENTAL FEASIBILITY STUDY (FS) 

The FS process includes two major components; (1) development and 

screening of remedial alternatives, and (2) detailed analysis of alterna

tives. A third component, treatability studies, is sometimes required to 

provide sufficient data to fully develop and evaluate treatment processes 

and to reduce cost and performance uncertainties for treatment alterna

tives. It is important to note that the purpose of the FS process is to 

present relevamt information needed to allow decision makers to select a 

site remedy, not the decision-making process itself. 

5.10.1 Development amd Screening of Remedial Alternatives 

This phase of the FS begins within the data evaluation amd baseline risk 

assessment (humam health and ecological) phase of the RI. Development 

and screening of remedial alternatives consists of nine major subtasks. 

A thorough description of these subtasks is provided in EPA Interim Final 

"Guidance for Conducting Remedial Investigation/Feasibility Studies under 

CERCLA," October 1988. 
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The nine subtasks of this phase of the FS are identified below. To the 

right of each subcategory is a section reference in EPA's Interim Final 

RI/FS guidance. 

1. Development of remedial action objectives (4.2.1) 

2. Development of general response actions (4.2.2) 

3. Identification of volumes or areas of media (4.2.3) 

4. Identification and screening of remedial 

technologies and process options (4.2.4) 

5. Evaluation of technologies/process options 

for effectiveness, implementability, and cost (4.2.5) 

6. Assembling of remedial alternatives (4.2.6) 

7. Alternatives definition (4.3.1) 

8. Preliminary screening evaluation (for effectiveness, 

implementability, and cost consideration 

given for the use of innovative technologies) (4.3.2) 

9. Screening of alternatives (selection of 

alternatives for detailed analysis) (4.3.3) 

The first six subtasks comprise the alternative development process. 

The last three subtasks comprise the alternatives selection process. 

For the Cold Creek Swamp Operable Unit, the remedial action objectives 

and general response actions developed in the initial phases of the sup

plemental FS will govern subsequent feasibility study evaluations. Iden

tification of volumes or areas of media to which general response actions 

might be applied will be made based upon the existing RI data in addition 
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to the supplemental RI field data and the supplemental RI contamination 

assessment/! Once media to which response actions might be applied have 

been established, potentially acceptable technology types and process 

options will be pre-screened with respect to technical implementability. 

The development of the potential remedial alternatives to achieve the 

criteria amd objectives will involve close interaction with EPA, USFVS, 

and NOAA. The first step will be to identify all appropriate technol

ogies amd feasible alternatives including the no action alternative. 

Particular consideration will be given to innovative and alternative 

site remediation methods and remedies to mitigate ecological damage 

(i.e., wetland disturbamce). 

The initial screening will be completed to identify technically feasible 

alternatives for future development. Any alternatives deemed not feasi

ble at this stage will not be carried through to the full analysis. A 

detailed justification for rejecting a particular alternative for further 

analyses will be given. 

Since this site is a swamp, and since most, if not all, of the site area 

will be classified as wetlamds, potential impacts to the wetlands area 

and quality must be addressed. Potential wetlamds impacts will be a 

major consideration in the examination of all remediation technologies. 

5.10.2 Detailed Analysis of Alternatives 

The second major component of the FS process is the detailed analysis of 

alternatives. During the detailed analysis, each alternative is assessed 

against the evaluation criteria described in this section. The results 

of this assessment are arrayed to compare the alternatives and identify 

the key trade-offs among them. The specific subtasks that comprise the 

detailed analysis of alternatives are: 
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1. Alternative Definition (6.2.1) 

2. Overview of Evaluation Criteria (6.2.2) 

3. Individual Analysis of Alternatives 

(Comparison of EPA's 9 evaluation criteria) (6.2.3) 

4. Presentation of Individual Analysis (6.2.4) 

5. Comparative Analysis of Alternatives (6.2.5) 

6. Presentation of Comparative Analysis (6.2.6) 

The references to the right of the subtasks indicate section references 

in EPA's Interim Final "Guidance for Conducting Remedial Investigations 

and Feasibility Studies at CERCLA Sites," dated October 1988 (hereafter 

referred to as EPA's RI/FS guidance document) where these subtasks are 

described in detail. Steps 1-3 of the detailed analysis of alternatives 

pertain to definition and analysis of remedial alternatives. Selection 

and evaluation of alternatives will be based primarily on the nine eval

uation criteria developed by EPA to address the requirements of CERCLA 

Section 121(b)(1)(A), and to address the additional technical and policy 

considerations that have proven to be important in selecting among 

remedial alternatives. 

Specifically, the nine criteria are: 

1. Overall protection of humam health and the environment 

2. Compliance with ARARs 

3. Long-term effectiveness and permanence 

4. Reduction of toxicity, mobility, and volume 

5. Short-term effectiveness 

6. Implementability 

7. Cost (present vorth value, including O&M, monitoring, 

salvage, and other costs) 

8. State acceptance (pursuant to CERCLA Section 121(f)) 

9. Community acceptance (pursuant to CERCLA Sections 113 

and 117) 
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Section 6.2.3 of EPA's RI/FS guidance document provides an excellent 

synopsis of EPA's nine evaluation criteria. 

Results of individual detailed remedial alternative analyses vill be 

presented in the supplemental FS report as a narrative discussion accom

panied by summary tables (step 4 of the detailed analysis of alterna

tives). Applicability of each remedial alternative vill be addressed 

in the individual analysis of that alternative. This section vill pre

sent an assessment of each of the alternatives against the evaluation 

criteria. 

The final section of the supplemental FS report vill be the comparative 

analysis of alternatives (steps 5 and 6 of the detailed analysis of 

alternatives). The purpose of this comparative analysis is to identify 

the advantages amd disadvantages of individual remedial alternatives 

at each site relative to one another so that the key trade-offs the 

decision madcer must balance can be identified. The comparative amalysis 

of remedial alternatives at each site vill be conducted as specified in 

Section 6.2.5 of EPA's interim final RI/FS guidance document. 

The comparative amalysis vill include a narrative discussion describing 

the strengths and veaknesses of the alternatives relative to one another 

vith respect to each evaluation criterion, and hov reasonable variations 

of key uncertainties could change the expectations of relative perfor

mance. If innovative technologies are being considered, their potential 

advantages in cost or performance and the degree of uncertainty in their 

expected performance (as compared vith more demonstrated technologies) 

vill be discussed. 

A primary consideration of the comparative amalysis vill be the poten

tial impacts of remedial actions on the vetland ecosystem in Cold Creek 

Svamp. Alternatives vill be examined to determine if implementation of 

remedial action vill result in greater destruction of the vetland than is 

necessary for the protection of natural resources, and vill be compared 

accordingly. 
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5.10.3 Treatability Investigations 

The third component of the FS process, treatability investigations, 

vill be conducted as necessary to examine potential remedial actions 

for the supplemental FS at the Cold Creek Svamp Operable Unit. Treat

ability studies may include bench-scale or pilot-scale testing of poten

tial remedial action processes. Treatability studies, if required, vill 

be conducted in accordance vith current EPA protocols and guidance for 

treatability studies under CERCLA. 
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6. SAMPLE HANDLING 

6.1 ANALYTICAL PARAMETERS AND METHODS 

The generic list of amalytical parameters for the Cold Creek Svamp Oper

able Unit RI/FS is provided in the QAPP under the specific analytical 

categories of Target Compound List (TCL) volatiles, TCL semlvolatiles, 

metals (Target Analyte List), thiocarbaunates, methyl mercury, and other. 

The specific analytes per saunpling task and site are listed in Tables 5-1 

through 5-4 and 5-6. 

The analytical methods are described under separate cover in the QAPP. 

6.2 SAMPLING PRINCIPLES 

Proper sample collection is one of the most important parts of an 

environmental studies project. Vithout proper sample collection tech

niques, the results that are obtained from the associated analyses vill 

be neither useful nor valid, even though the analytical technique used 

may be very precise and accurate. 

The variety of sampling locations and associated conditions vhich exist 

at the sampling site vill require that some judgment be made regarding 

the implementation of the methodology noted in the subsequent paragraphs. 

These judgments vill be made by qualified personnel and vill be based on 

prior experience with representative samples previously analyzed and data 

from other sources concerning the sampling site. 

Although each sampling location will require some special attention, 

depending upon its complexity, there are some basic requirements amd 

precautions which will be generally applicable to the various sample 

types. Some of these are listed belov. 
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6 . 2 . 1 Sampling Equipment 

6.2.1.1 Vater Samplers 

a. Clean vith a non-phosphate laboratory detergent such as 

Alquinox or Liquinox using a brush as necessary to remove 

particulate matter and surface films. Vash amd rinse 

vith tap vater. 

b. Rinse vith 0.1 N nitric acid. 

c. Rinse vith distilled deionized vater. 

d. Rinse vith pesticide-grade isopropanol. 

e. Rinse vith organic free vater. 

f. Air or oven (125 C) dry. 

6.2.1.2 Excavation Equipment and Soil Samplers 

a. Cleam vith tap vater and laboratory detergent such as 

Alquinox or Liquinox using a brush if necessary to remove 

particulate matter amd surface films. 

b. Rinse thoroughly vith tap vater. 

c. Rinse thoroughly vith deionized vater. 

d. Rinse tvice vith isopropanol solvent. 

e. Rinse thoroughly vith organic-free vater amd allov to air 

dry as long as possible. 
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f. If organic-free vater is not available, allov equipment 

to air dry as long as possible. Do not rise vith 

deionized or distilled vater. 

g. Vrap vith aluminum foil, if appropriate, to prevent 

contamination if equipment is going to be stored or 

transported. 

6.2.1.3 Biota Samplers 

1. Clean equipment as appropriate (i.e., vash seiner and 

nets free of particles; scrub amd rinse benthic grabs 

thoroughly; backvash and rinse selves). 

2. Betveen sampling points, vash all equipment free of 

particles vith tap or aunbient vater. 

6.2.2 Sample Container Preparation 

All sample containers vill be prepared by the protocol noted belov in 

order to minimize sample contamination. 

1. Vash vith nonphosphate laboratory detergent such as 

Alquinox or Liquinox and hot vater. 

2. Rinse three times vith tap vater. 

3. Rinse vith 1:1 nitric acid (use caution vhen performing 

this step). 

4. Rinse veil vith deionized water. Sample containers 

should be totally filled and over-filled at least three 

times. 
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5. For bottles used for extractable organics; 

a. Rinse with methylene chloride. 

b. Rinse will with organic free water. Sample contain

ers should be totally filled and over-filled four 

times. 

6. Dry in a glassware oven (no organic contaminants) at 

125 C. Allov to cool. 

7. Teflon liners for the bottle caps should be carried 

through the same procedure. Polyseal liners and bottle 

caps should not be rinsed vith nitric acid and should be 

air dried, not dried at 125 C. 

Because of the stringent requirements for trace analysis, only bottles 

prepared as above are to be used. In addition, these sample containers 

should be hamdled, stored, and utilized to minimize the chances of 

contamination by outside sources. 

The selection of the appropriate container is dependent upon the analytes 

of interest. A listing of required containers is included in Table II of 

40 CFR 136.3. 

6.2.3 Reagents 

Only reagents amd chemicals certified to be "reagent grade" or better, 

are to be used for environmental projects. For metal preservation amd 

analysis, Ultrex nitric acid or equivalent is the reagent of choice. 

Reagents for organic contaunination amalysis, such as methylene chloride 

and ethyl ether, should be amalyzed to determine trace organic content. 

Chemical reagents should be hamdled, stored, and utilized to minimize 

the chances of contamination by outside sources. 
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6.2.4 Sample Preservation 

Since very fev analyses vill be performed on samples immediately 

after collection, it is important to prepare for and implement appro

priate preservation techniques for the various sample matrices. Since 

the addition of chemicals as preservatives and changing the physical 

condition of the sample, such as cooling to 4 C, has some effect on the 

sample itself, it is important to implement analyses as soon as possible. 

For each of the various specific tests the appropriate preservation tech

niques are specified. Vhen chemical preservatives are used, they should 

be added to the sample bottle initially so that all portions of the 

sample are preserved as soon as collected. 

6.2.5 Collection of the Sample 

Vhen sampling, it is importamt to ramdomly collect enough material 

from the sampling source such that a representative saunple is obtained. 

Liquids vith no suspended solids generally require only small volumes of 

material to meet this requirement. On the other hand, solids or semi

solids containing some liquid may require the collection of more material 

to fully represent the condition at the source. Some judgment must be 

made at individual collection sites to ensure that this objective is met. 

Compromises on saunple size may have to be exercised vhen practical 

limitations such as size of sample container and the need for storage 

and tramsportation are involved. In general, the collector of the sample 

has the responsibility for its validity. In those cases vhere a sample 

collector is unsure of the proper method for collection, he is required 

to consult vith the site supervisor. 

6.3 SAMPLE CUSTODY AND SHIPMENT 

Accountability for a sample begins vhen the saunple is taken from its 

natural environment. A bound field logbook vill be maintained to record 

the acquisition of each sample. Entries must be made in vaterproof ink. 
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Only samples for one project site are entered in a given logbook. The 

logbook vill contain information to distinguish each saraple frora any 

other sample. This information vill include; 

Project name for vhich sampling is being conducted 

Unique, sequential sample number 

Matrix being sampled (ground vater, soil, etc.) 

Sample depth 

Sampling date and time 

Specific sampling location in sufficient detail to allov 

resaunpling at the same location 

Method of saunpling 

Preservation techniques, including filtration, as appropriate 

for separate sample aliquots 

Analyte classes of interest 

Vater volume removed during veil development 

Significamt observations made during the sampling process 

. Results of any field measurements, such as depth to vater, 

temperature, conductivity, amd pH 

Printed name and signature of the person performing the 

sampling. 
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In addition to the sarapling logbook, each sample vill be unambiguously 

labeled in vaterproof ink vith the folloving information; 

Site name 

Unique, sequential sample number 

Sampling date 

Analysis type 

Preservative added and any filtration accomplished 

Vhen samples are shipped to the laboratory under chain-of-custody, a 

copy of the logbook pages describing samples are also sent in the same 

shipping container. Entries vill be made in the logbook noting date of 

shipment, number of shipping containers, samples sent, and carrier. 

If specified in the Site Health and Safety Plam or otherwise considered 

prudent, a separate safety label will be prepared for each sample. In 

some instamces a seal which lists saunple number, date and time of sample 

collection, and signature of the sampler must be placed on the lid of 

the saunple bottle. This sample seal is to ensure that the saunple is 

not tampered with during shipment. Figure 6-1 is a sample of a typical 

chain-of-custody form. One chain-of-custody form will be completed for 

each day of sampling at each sampling location. The chain-of-custody 

form is to accompany the sample throughout the shipping and analytical 

process. Each cooler will have a separate chain-of-custody. 

Shipment of samples will be in accordance with DOT Regulations described 

in 49 CFR 171 and 49 CFR 172, and NEIC procedures (EPA-330). This is 

usually guaranteed air freight. If the nature of the samples precludes 

air shipment, the fastest motor freight is used. Samples are shipped, 

preserved, and cooled according to EPA protocols. Shipping schedules are 

arranged to ensure saunple processing within holding times specified for 

analytical parauneters. Shipping documents such as package registration 

are kept to record the shipping process and to serve as tracers. 
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Sample packing and shipping procedures are as follows: 

Secure saunple jar lids. 

Position jar in Ziploc bag so that labels can be read. 

Line coolers with large heavy plastic garbage bag. 

Place about 1 in. of absorbent packing material into bottom 

of garbage bag in cooler. 

Place jars in cooler and fill remaining volume of cooler with 

ice and packing material. 

Put paperwork in plastic bags and tape with masking tape to 

inside lid of cooler. 

Tape drain shut. 

After acceptance by shipper, tape cooler completely around 

with strapping tape at two locations. Secure lid by taping. 

Do not cover any labels. 

Place laboratory address on top of cooler. 

Put "This Side Up" labels amd arrows on two sides. 

Affix numbered custody seals on front right amd back left of 

cooler. Cover seals with wide, clear tape. 

Ship saunple via overnight carrier. 
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6.4 SAMPLE TRACKING 

Upon completion of sample collection, logging, and preservation, the 

chain-of-custody procedures will be initiated. Because of the large 

amount of saunples to be collected (particularly during Stage II), sample 

tracking vill start at the job site, vhere a spreadsheet vill be updated 

daily after the samples are logged, chain of custody completed, and 

samples prepared for shipping. Folloving the arrival of samples at the 

laboratories, the conditions of those samples shipped vill be confirmed 

(i.e., are amy broken, improperly preserved?). Once the conditions of 

samples are established, the sample spreadsheet vill be updated again, 

if needed. 

Each field investigation Stage vill have its ovn set of spreadsheets that 

summarize hov many and vhat type of bottle and preservatives are needed. 

Each field crew vill be issued this information prior to sampling. 
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7. PROJECT SCHEDULE 

Table 7-1 shovs the performance schedule and schedule of deliverables for 

project activities associated vith the Cold Creek Svamp Operable Unit 

supplemental RI/FS. 

A three stage field sampling effort is scheduled. Stages I and II 

are scheduled to be conducted during dry veather conditions, and vill 

concentrate on soil/sediment and dry season, surface vater data collec

tion. Stage III field sampling is scheduled to be conducted during the 

spring vet-veather conditions. Stage III sampling vill collect data 

for assessment of vet veather surface vater quality and for biological 

tissue sampling. Stage III sampling is scheduled to allov adequate time 

to compile Stage I and II data and to perform ecological risk modeling 

activities. This information is necessary to design and optimize 

Stage III sampling. 

The project is phased to begin feasibility study activities at the 

earliest reasonable time during the RI phase. This streamlined approach 

results in significamt time savings and an anticipated project perfor

mance period of less than 24 months. 

Tvo reviev conferences vith all regulatory agencies have been scheduled. 

The first reviev conference vill be held approximately 6 veeks after 

submission of the draft RI report. The second reviev conference vill 

be held approximately 9 veeks after submission of the draft FS report. 

Both reviev conferences vill be held at EPA Region IV offices in Atlanta. 

It is recommended that an additional meeting be scheduled shortly after 

EPA hais had am opportunity to reviev the Vork Plans. This meeting should 

also be held at EPA Region IV offices in Atlanta. 

7-1 



4 U b 

TABLE 7-1 PROJECT SCHEDULE 

1 Oct 90 Submit Work Plans to EPA 
26 (Det 90 Receive EPA review comments 
6 Nov 90 EPA review comment meeting 
3 Dec 90 Submit final plans to EPA 
4 Feb 91 Stage I field mvestigation begin 

14 Feb 91 Stage I field investigation end 
26 Mar 91 Stage I chemistry data available 
9 May 91 Propose contaminants of concern 
9 May 91 Submit revisions to work plan 

23 May 91 Discuss contaminants of concern/Stage II 
Work Plan 

3 Jun 91 Stage II field investigation begin 
3 Jul 91 Stage II field investigation end 
7 Aug 91 Stage II chemistry data available 

21 Aug 91 Revised Stage III field plan submitted to USEPA 
20 Sep 91 Receive EPA review comments 
7 Oct 91 Stage III field investigation begin 

26 Oct 91 Stage III field investigation end 
6 Dec 91 Stage III chemistry data available 

12 Dec 91 Nature/Extent Characterization complete 
(excluding ecological risk) 

15 Jan 92 Establish ARARs/Remedial Objectives/General 
Response Actions 

15 Jan 92 Ecological Risk Assessment complete 
15 Jan 92 Human Health Risk Assessment complete 
25 Mar 92 Draft RI to EPA 
23 Apr 92 RI Review Comments from EPA 
7 Mav 92 RI Review Conference at Region IV 

28 May 92 Final RI to EPA 
26 Aug 92 Draft FS to EPA 
24 Sep 92 FS Review Comments from EPA 
30 Sep 92 FS Review Conference at Region IV 
21 Oct 92 Final FS to EPA 

This schedule assumes 30 day regulatory agency review period for all project 
submittals and ail projected dates are dependent on timely document review. 

Stage III sampling must be initiated by early October to assure that 
representative biota samples can be collected. If Stage III field activities slip 
beyond the scheduled period, it is not certain that the necessary samples 
could be collected, and it would be necessary to reschedule Stage III field 
activities to mid to late March 1992. AU reviewers (client and regulatory 
agency) must be aware of this situation during assessment of Stage II data 
and Stage III field recommendations. 
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8. MANAGEMENT PLAN 

8.1 GENERAL 

Management of this project vill require flexibility in organizing a 

team of scientific amd engineering personnel and technical resources 

to conduct am RI/FS to examine chemical contamination at the Cold Creek 

Svamp. The field investigation vill be implemented in three stages 

and vill employ pre-approved field procedures, sampling techniques, 

and analytical methods to accomplish data collection objectives. 

Effective prograun organization vill accommodate these requirements 

for both flexibility amd consistency vhile maintaining a manageable 

degree of control over all activities. 

Figure 8-1 illustrates the proposed organization for accomplishment 

of this effort. The core of the technical organization is the Project 

Manager and the assigned Project Team. Additional individuals cam be 

made available if varranted. 

8.1.1 Project Director Responsibilities 

The Project Director is responsible for oversight of all contractual 

activities and provides direction and guidance to the Project Manager in 

contractual matters. The Project Director is responsible for revieving 

and approving any and all contractual submittals, including negotiation 

of contractual rates, submission of fee proposals, negotiation of fee 

proposals amd project scopes, selection of specialty subcontractors (vith 

concurrence of ICI amd Akzo) and preparation of subcontractor agreements, 

monthly invoicing, and project status reports. The Project Director 

ensures that all activities under this project are carried out in 

accordamce vith contractual requirements amd in accordance with the 

Corporate Hazardous Vaste Prograun requirements. 
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8.1.2 Project Manager Responsibilities 

The Project Manager is responsible for effective overall management 

of all project-related activities. The Project Manager serves as the 

primary technical point of contact with Akzo and ICI and coordinates 

management of project subtasks. Specific responsibilities of the Project 

Manager include (1) management of all technical activities; (2) prepara

tion of work flow diagrams, schedules, labor allocations, and survey 

plans; (3) mamagement of all funds for labor and materials procurement; 

(4) review and administration of all work-order changes; (5) successful 

accomplishment of all contractual obligations, including costs, sched

ules, and technical performance; (6) management of the Project Team 

tovard unified, productive project accomplishment; (7) format and quality 

control of all documents amd data reports; and (8) technical leadership. 

8.1.3 Quality Assurance Officer Responsibilities 

The Quality Assurance (QA) Officer vill be responsible for overall 

quality assurance of all aspects of the project. The QA Officer reports 

directly to the Consultant's President and has the authority to audit all 

phases of all Corporate operations. The QA Officer oversees the Corpo

rate Quality Assurance/Quality Control Program and is responsible for 

development of Standard Operating Procedures (SOPs) related to analytical 

chemistry laboratory methods; field investigation and sampling programs; 

engineering design; and construction quality control. The QA Officer is 

responsible for development and oversight of the Sampling and Analysis 

Plan and Quality Assuramce Project Plan. 

8.1.4 Health amd Safety Officer Responsibilities 

The Health and Safety Officer is responsible for development of 

project-related Health and Safety Plans. The Health amd Safety Officer 

vill assign site safety supervisors for various phases of construction 

activities in accordamce vith the project-specific Health and Safety 
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Plan. The Health and Safety Officer vill have the authority to tempo

rarily halt amy and all construction activities based on identified 

health and safety concerns. 

8.1.5 Field Activities Manager Responsibilities 

The Field Activities Manager is responsible for direction and management 

of field sampling teams amd assurance of quality data collection. The 

Field Activities Mamager is responsible for implementation of the provi

sions of the Vork Plan/Sampling and Analysis Plan, the Quality Assurance 

Project Plan, amd the Site Health and Safety Plan during data collection 

activities, and for coordination vith the analytical chemistry laboratory 

for sample handling and transport. 

8.2 PROJECT MANAGEMENT/COST CONTROL 

During technical accomplishment of the project, the Project Director 

tracks project cost by subtask order and maintains hands-on control 

of the technical activities of the project team and other discipline 

specialists. 

The Consultamt's finamcial accounting system supplies the Project Direc

tor vith a record of labor and direct costs. The monthly and cumulative 

expenditures for each subtask are compared against the original budgets, 

percent expended determined, and the remaining budget calculated. A 

monthly amalysis is conducted by the Project Director of the technical, 

schedule, and budget status of each subtask. A vritten report is pre

pared describing (1) planned accomplishments for the month, (2) actual 

accomplishments, (3) discussion of technical variance, (4) planned budget 

expenditures, (5) actual budget expenditures, (6) budget variance, and 

(7) estimates of completion. This monthly report is in turn submitted 

to the client Project Manager and constitutes the Monthly Performance and 

Cost Report. Corrective actions are taken vhen necessary by the Project 

Director to adjust performance or expenditures vhich are not tracking 

according to plan. The Project Director is a corporate officer and has 
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full authority to drav upon the total resources of the corporation to 

ensure satisfactory technical and cost performance vithin the approved 

schedule. 

Cost and schedule control is tracked on a day-to-day basis by the 

Project Manager vith input from the designated Subtask Managers. SPC 

Softvare Publishing's Harvard Project Manager 3.0 vill be used for inter

nal project management of all subtasks under this contract. Use of the 

project management softvare provides project mamagers vith quick access 

to key task order scheduling and budget projections to ensure that dead

lines are met and resources are most appropriately allocated. Use of 

project management softvare also encourages a veil-organized approach to 

individual task management to help the Project Director foresee amd avoid 

potential project problems. 

8.3 SUBCONTRACTORS 

The Consultant vill have full responsibility to Akzo and ICI for all vork 

performed as the prime contractor, providing all the necessary profes

sional, scientific, and engineering services needed to accomplish the 

vork, including field sampling, laboratory analysis, interpretation of 

findings, ecological modeling, risk assessment, evaluation, and recommen

dations. Subcontractors vill be employed for borehole drilling and land 

surveying. A subcontractor laboratory may be used for chemical analyses 

of biological tissue saunples during Stage III of the field investigation. 

A subcontractor drilling firm vhich has appropriate drill rigs located 

near the study site amd vhich has experience and documented credentials 

in the proper installation of soil borings for environmental investiga

tions of this type vill be selected. Generally, a firm local to the 

study site has the practical knovledge and experience vith local geologic 

and site access conditions. In addition, mobilization costs are 

generally lover for a qualified local firm, since equipment relocation 

costs are minor. 
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Competitive bids have been solicited from five qualified bidders for 

drilling services for this project. A drilling firm has not yet been 

selected at this time. Bids have been solicited from the folloving: 

. TET Inc., Mobile, Alabama, (205) 666-1435 

Geotechnical Engineering-Testing Inc., Mobile, Alabama, (205) 

666-7197 

. Southern Earth Sciences, Inc., Mobile, Alabama, (205) 344-7711 

. Griner Drilling Services, Mobile, Alabama, (205) 479-3510 

Pope Engineering and Testing Laboratories, Mobile, Alabama, 

(205) 471-3458 

Bids vere received from Geotechnical Engineering Testing, Inc.; TET, 

Inc.; and Pope Engineering. A selection vill be made by 1 December 1990. 

It vill be necessary to field survey locations of sampling points to 

be able to map sample locations amd contamination contours. Harper and 

Garrett Engineers, Inc., of Saraland, Alabama, has been identified as 

the land surveyor for this project. Harper amd Garrett has vorked at 

the site and established the original survey traverse vithin Cold Creek 

Svamp for sampling activities associated vith the original RI/FS. 

8.4 QA/QC PROGRAM 

Effective Quality Assuramce amd Quality Control are essential to the 

development of all environmental investigation and design projects. The 

Consultamt has an established system to monitor QA/QC for all aspects of 

investigations and designs. Quality Assurance is provided through the 

Corporate QA Director. The QA Director establishes amd coordinates the 

QA/QC program. Key components of the program are the Vork Plan/Sampling 
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and Analysis Plan; the Quality Assurance Project Plan; analytical labora

tory QA/QC protocols, field sarapling protocols; and development of SOPs. 

The QA Director is a Corporate Officer and reports directly to the 

President of the corporation. 

8.4.1 Field Investigation QA/QC 

Field investigation projects are subject to the QC requirements of the 

Consultamt's Standard Operating Procedures for Geotechnical Investiga

tions, EPA guidelines, and specific Sampling and Analysis Plans (SAPs). 

The Consultant should have developed numerous SAPs for the EPA, the U.S. 

Army Corps of Engineers (USACE), other Department of Defense agencies, 

and understand vhat is required to satisfy the rigorous QA/QC require

ments of the EPA. A key component of field QC is the Daily Quality 

Control reports and Quality Control Summary Report. These reports are 

prepared in conjunction vith field activities for major hazardous vaste 

investigation projects. Guidelines for developing these reports are 

based on USACE requirements. 

8.4.2 Analytical Chemistry QA/QC 

Laboratory analyses are conducted in accordance vith established QA/QC 

protocols. All analytical chemistry vill be in accordance vith the 

Quality Assurance Project Plan for this project. 

8.4.3 Subcontractor QA/QC 

Effective subcontractor management also requires an established QA/QC 

System. The Consultant maintains responsibility for the quality and 

performance of all team members. As such, the Consultamt requires that 

all subcontractor technical submittals be received by the prime contrac

tor veil before development of final contract deliverables. The project 

task managers are responsible for maintaining communication vith team 

members on technical matters. The Project Director maintains contact 
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vith team member senior level personnel to ensure that all project 

activities are conducted in accordance vith scopes and schedules of 

performamce developed for the team members. 
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1 

Exposure No. 1, Aerial View Shoving .A.kzo 
Chemical Plant and Head of Cold Creek Swamp 

Exposure No. 2, Amoco Road Bridge — Upper Svamp Zons 
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Exposure No. 3, Aerial View Showing 
Upper Zone of Cold Creek Swamp 

Exposure No. 4, Upper Zone oi Cold Creek Sva.T̂ p Shoving 
Standing Uater of Unnamed Tributary to Cold Creek. 

ICI Americas Cold Creek Chemical Plant is in Background 
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Exposure No. 5, Middle Zone of Cold Creek 
Svamp Shoving Erosional Nature of the Creek Channel 

Exposure No. 6, Middle Zone of Cold Creek 
Svamp at Virginia Chemicals Road Bridge 
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Exposure No. 9, Aerial View of Cold Creek Svamp 
Showing Lover Zone at Discharge tc the Mobile River 

Exposure No. 10. Lover Zone of Cold Creek 
Svamp Shoving Standing Water and Cypress Trees 
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APPENDIX B 

ORIGINAL RI/FS EXECUTIVE SUMMARY 
AND COLD CREEK SWAMP CHARACTERIZATION DATA 
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Document No. 6370-002 
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Mobile County, Alabama 
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May 1988 
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EXECUTIVE SUMMARY 

Site Background 

Stauffer Chemical Company previously owned and operated a 

multi-product inorganic chemical manufacturing plant at 

LeMoyne, Alabama and an agricultural chemical facility at the 

adjacent Cold Creek, site. The LeMoyne plant, purchased by Akzo 

Chemie America, Inc. in 1987, began operations in 1953 with a 

retort carbon disulfide (CS2) plant followed by a reactor 

CS2 plant in 1956. Several other production facilities were 

subsequently added and include: a sulfuric acid plant (on-line 

in 1957), a carbon tetrachloride (CTC) plant (1963), a 

caustic/chlorine plant (1964) and a Crystex (a proprietary 

sulfur compound) plant (1974) (Stauffer Chemical Co., 1987). 

The Cold Creek plant has been in operation since 1966 and is 

currently owned by ICI Americas, Inc. This facility has also 

expanded its operations over the last 20 years and has 

manufactured, and continues to manufacture, a variety of 

herbicides and pesticides. Halby Chemical Company (later part 

of witco, Inc.) also operated a small facility for a time on a 

leased section of the LeMoyne property. 

Until 1973, industrial wastes from these operations were 

disposed in uniined disposal areas and, in the case of 

wastewater, to uniined ponds or, after treatment, by discharge 

to Cold Creek Swamp. Presumably as a result of these 

practices, a ground-water contaraination problem developed. 

This was recognized in the early 1970's, and many improvements 

and waste-handling modifications were made. Lined ponds were 

installed, solid wastes were diverted for off-site treatment 

and/or disposal, and the existing disposal sites were cleaned, 

consolidated, and capped with impermeable liners and clay. The 

ground-water problem was addressed by installation of an 

intercept and treatment system. This latter work was conducted 

with the review of, and approval by, the Alabama water 

Improvement Commission (AWIC), predecessor agency to the 

present Alabama Department of Environmental Management (ADEM), 

-1-
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In 1982, an assessment of the plant sites was made by the 

Alabama Department of Public Health in response to submissions 

made by Stauffer to the House Committee on Interstate Commerce 

("the Eckhardt Survey"). At the request of the Alabama 

Department of Public Health, monitoring wells were installed 

around the three closed landfills. In spite of the previously 

identified ground-water problems already under remediation, 

data primarily from these monitoring wells were held by the 

Federal Environmental Protection Agency (EPA) to be the basis 

for inclusion of these facilities on the National Priorities 

List (NPL), which ranks hazardous waste disposal sites under 

provisions of the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA), commonly known 

as "Superfund". 

Purpose of Investigation 

Camp Dresser and McKee, Inc. (CDM), under contract to the 

EPA, conducted preliminary sampling at the site in May of 1985 

and prepared a Work Plan which is the basis for this Remedial 

Investigation (RI). Based on the sampling and previous 

investigations of both the Cold Creek and LeMoyne sites, and 

offsite on Courtaulds North America's (CNA) property, CDM 

concluded that there was possible ground-water contamination 

(primarily mercury, carbon tetrachloride, carbon disulfide and 

thiocarbamates). Further, CDM suggested that some contaminants 

were moving offsite towards the CNA p eduction wells. The 

major potential sources of contamination were considered to be 

the Cold creek Swamp, uniined waste holding and treatment 

ponds, and the Cold Creek and LeMoyne landfills (see Figure 

ES-1). 

For the purpose of the RI, the Cold Creek and LeMoyne 

properties are considered one site, as outlined in the Work 

Plan and agreed upon by the EPA. The purpose of this Remedial 

Investigation is to characterize the type and extent of 

contamination; to identify contamination sources, migration 

-2-
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pathways, and the potential for adverse environmental impacts; 

and to provide a basis for evaluation of the most 

cost-effective remedial action alternatives. 

The Cold Creek/LeMoyne site is located just off U.S. 

Highway 43, approximately 20 miles north of Mobile, Alabama 

(see Figure 1-1 in Section 1.2), The site is surrounded by 

several other chemical.production plants, and the site area is 

very sparsely populated, the nearest community being Creola, 5 

miles to the south. The Cold Creek Swamp lies between the 

plant sites and the Mobile River, which is approximately 1 1/2 

miles to the east of the main facilities. The swamp flows 

northeast, then east, discharging to the Mobile River. 

The Cold Creek plant manufactures proprietary herbicides 

and pesticides used in agricultural farming. Among the 

principal products made are Betasan, Imidan, Dyfonate and 

several thiocarbamates. The LeMoyne plant manufactures carbon 

disulfide, carbon tetrachloride, sulfuric acid, caustic, 

chlorine and Crystex (a proprietary sulfur compound). 

Previntis Rempdlal Activities 

As mentioned above, after ground-water contamination was 

discovered in the early 1970's, investigations of potential 

sources were initiated and clean-up activities begun. Two 

uniined waste burial sites at Cold Creek were capped as was the 

LeMoyne landfill. The use of uniined wastewater treatment 

ponds was discontinued, and several were closed. New lined 

ponds were installed, and the treated wastewater was discharged 

to the Mobile River. Spill control and storm-water recycling 

and drainage controls were put in place. Low-lying plant areas 

adjacent to the unnamed stream feeding the Cold Creek Swamp 

were selectively backfilled with clean fill material to control 

flooding. A number of monitoring wells were drilled and 

ground-water analysis commenced. 

-4-
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Finally, after a hydrogeologic investigation by Ground 

Water Asaociatea, Inc. (GWA), Stauffer, in 1980, installed a 

N— ground-water intercept and treatment system. This systera, 

which has been operating since 1981, consists of three 

interceptor wells with a totai design capacity of 1500 gallons 

per minute (gpm). The wells are situated along the southern 

property line and are located just downgradient of the inactive 

carbon tetrachloride (CTC) plant wastewater treatment (WWT) 

pond. Contaminated ground water is pumped to an air 

stripping/aeration pond and, following treatment, is discharged 

to the Mobile River under provisions of an NPDES permit (see 

Appendix XXIII for a more detailed description of the 

ground-water intercept and treatment program). Since this 

installation, the ground water has steadily improved in quality. 

The RI field investigation, as proposed in CDM's Work 

Plan, was carried out in total except for the conditional Phase 

II swamp sarapling. Based on the initial swamp soil sarapling 

and the ground-water sampling results, EPA decided to omit the 

Phase II sampling. A total of 311 samples were collected 
\ , ^ ' 

between May and August of 1986. Complete analytical results 

are included in Appendices I-l through V-2, and summary tables 

are presented in Chapters 1 and 5, 

Ma-ior Investiaatinn Findings 

The Cold Creek Swamp was sampled at 34 locations with 

3-fQot deep soil borings (see Drawing Number 1,3 in Appendix 

XVII for locations). The same technique was used at four 

locations in the LeMoyne Swamp (see Figure 5-3). Seven 

composite soil saraples were analyzed for thiocarbamates, 

chlorides and priority pollutants (Tables 5-7 and 5-8), and 31 

samples for raercury only (Table 5-9). Mercury was the only 

significant priority pollutant constituent detected within the 

samples. No other priority pollutants were detected except for 

other various trace metal constituents with concentrations that 

are considered to fall within trace element content ranges for 

-5-
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natural soils based on EPA information (see Appendix X̂ /III) . 

In addition, several of the metal constituents compare 

favorably with regional soil analytical data provided by the 

State of Alabama, Department of Environmental Management (see 

Appendix XV). It is noted however, that many of the trace 

metal constituents exceed the indicated average metal ; 

concentrations found within natural soils (Appendix XVIII), 

indicating probable impacts from local industry. Most ^ 

thiocarbamates were found to be non detectable, with a few j 

between 0.1 and 1.8 milligrams per kilogram (mg/kg, or parts î 

per million, ppm). Mercury concentrations, as shown in Table S 

5-9 and Drawing 1.3 (Appendix XVII), indicated low to high | 

(BMDL to 690 rag/kg) levels. No mercury was found in any of the 

ground-water samples indicating, as shown later, that mercury 

was not being transmitted from the swamp to adjacent underlying 

ground waters. 

Fish samples were collected at five locations and analyzed 

for mercury. Levels ranged from 0.4 to 3.1 mg/kg whole fish. 

The species of fish collected are shown in Appendix XXI. 

A total of twelve soil samples were taken around the three 

landfills (see Figure 5-1 and Tables 5-1, 5-2 and 5-3). No 

priority pollutants were found other than low parts per million 

(ppm) levels of a few heavy metals. A few samples showed above 

average values for antimony and mercury. The area around and 

under the Cold Creek landfills showed no detectable levels of 

site-specific (production-related) compounds with minor 

exceptions, the highest being 1.5 mg/kg molinate with an 

average value of 0.2 mg/kg. The presence of molinate in 

subsurface soils is considered to reflect residual 

contamination from prior facility operations. Vanadium levels 

were typically 1.1 to 30 mg/kg, which are low compared to those 

found in natural soil (20 to 500 mg/kg; see Appendix XVIII). 

The synthetic membrane covering of each of the landfills was 

exposed and sampled. These were found to be sound with no 

apparent deterioration (see Appendix XVI). 

Eighteen (18) soil borings were made around nine ponds 

(see Figure 5-2, Tables 5-4 and 5-5). Analysis of composite 

samples did not detect priority pollutants except for 

-6-
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background levels of some heavy metals. A sample taken inside 

the closed Halby pond showed high levels of copper (442 mg/kg), 

zinc (1,170 mg/kg) and cyanide (240 mg/kg), but samples taken 

adjacent to the pond were at or below background levels for 

these compounds. Heavy metals were not found in the ground 

water. Thiocyanate was detected in several soil saraples 

collected frora the Halby Pond borings. Low levels of 

thiocarbamates were detected in soil saraples collected from 

under Cold Creek's closed neutralization pond. The presence of 

thiocarbamates in subsurface soils is considered to reflect 

residual contaraination from prior facility operations. 

Priority pollutants were not detected in surface-water saraples 

from two small unnamed tributaries to Cold Creek or in samples 

taken from three active ponds. 

Ground-water samples were collected from 15 source wells 

and 36 area wells (see Figures 4-2 and 4-3 and Tables 5-11 and 

5-12). Except for expected high levels of carbon disulfide 

(CS,) and carbon tetrachloride (CTC) in wells 0-29 and 0-31, 

which are located just downgradient of the old CTC plant 

wastewater treatment pond (see Figure 5-6), all other samples 

showed essentially no detectable levels of priority 

pollutants. Three other wells in the immediate vicinity of the 

old carbon tetrachloride plant WWT pond showed low levels (0.8 

to 1.5 milligrams per liter, rag/1, which is equivalent to ppm) 

of CTC. All well samples analyzed for site-specific compounds 

showed non-detectable to very low levels, except for 6 mg/l 

thiocyanate in well 0-79, which is just downgradient of the 

Halby pond. 

Conclusions 

Based on the Remedial Investigation findings, the 

following conclusions can be made: 

• The existing ground-water intercept system has been 

very effective in capturing CTC and CS,• 

-7-
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Except for CTC found in source wells immediately 

downgradient of the old carbon tetrachloride plant 

WWT pond, essentially no priority pollutants were 

found in any ground-water samples. 

Although mercury was found in swamp soil samples, 

mercury has not been detected in downgradient 

ground-water samples. The absence of mercury in 

ground-water indicates that residual mercury in swamp 

soils is in a relatively insoluble form (as mercury 

sulfide) (refer to Appendix XXV). 

With two minor exceptions, all source wells sampled 

indicate thiocarbamates to be at very low levels 

(less than 0.06 milligrams per liter and most under 

0.01 mg/l). 

All area wells south (immediately downgradient) of 

the property line contained less than 0.027 mg/l 

thiocarbamates, less than 0.046 mg/l CS_, and less 

than 0,018 mg/l CTC. The one exception was NM-1, 

just downgradient of the LeMoyne landfill (one mile 

east of main facility), which contained 0.25 mg/l of 

CTC. 

• 8 -
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RECEIVED-RICHMOND 
CERTIFIED MAIL ' 
RETURN RECEIPT REOUESTED ^ ^ Qg iggQ 

ENVIRONMENTAL SERVICI" 
Ms. Mariam Tehrani & OPERATIONS 
Manager of Enviromnental Affairs FILE: CC: TO: 
Chemical Division ^ 
Akzo Chemical, Inc. [j 
300 South Riverside Plaza 
Chicago, Illinois 60605 

RE: Stauffer Chemical - LeMoyne and Cold Creek NPL Sites 
Scope of Work for Cold Creek Swamp (Operable Unit #3) 

Dear Ms. Tehrani: 

This letter serves to accept the revisions of the Feasibility Study 
for operable unit #1 at the Stauffer Chemical site as well as to 
r̂jiTic;mi f. jthe Scope of Work rSOW^ for the Remedial Investigation ""(Kr̂  
and Feasibility .̂ tudy (̂ g) -P̂ M- opo-rable unit #3 (Cold Cr^ek Swampj . 
"iCTthough the 'FS for operable unit #1 is accepted, tne Agency has 
determined, pursuant to Section VI, Paragraph I of the Administrative 
Order on Consent #86-04-C (AOC), that supplemental investigatory work 
and/or engineering evaluation are necessary for both the Source Units 
(operable unit #2) and Cold Creek Swamp (operable unit #3). The 
enclosed SOW is for the Cold Creek Swamp operable unit only. A SOW 
for the second operable unit will be developed at a later date. 
Akzo/ICI may elect to implement the tasks outlined in the enclosed 
"SOwl however, should they decline" pursuant to Section VI, Paragraph 
1~,—the- EnvijennieTTtal Protection AgeTTCy—(-V.PMJ_ may pTVTFptad~l7l_th-tĥ  
RI/FS of the swamp and pursue cost recovery at a later dateT PT^ase 
'nutify me witnm tourteen calendar days of receipt ot this' letter 
with their intent to comply. 

The objectives of the previous study conducted under the terms set 
forth in the AOC have not been adequately met. Pursuant to Section 
II, the project objectives were "... (1) to determine fully the 
nature and extent of the threat to the public health or welfare or 
the environment, if any, caused by the release or threatened release 
of hazardous substances, pollutants, or contaminants from the 
Stauffer Chemical Company Sites... and (2) to evaluate alternatives 
for the appropriate extent of remedial action...". Due to 
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deficiencies in the work previously conducted and the overall 
complexity of the Stauffer site, the project was divided into 
operable units. These operable units are documented in the September 
27, 1989, Record of Decision. The project objectives must be met for 
all three operable units prior to satisfactorily complying with the 
terms of the AOC. 

I look forward to hearing from you by the specified compliance date. 
If you have any questions regarding the SOW, please contact me at 
(404) 347-2543. 

ely, 

'James E. McGuire 
/̂  Remedial Project Manager 
South Superfund Remedial Branch 

Enclosure 

cc: Lee Erickson, ICI 
Joe Downey, ADEM 
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S C O P E OF WORK FOR THE RECEIVED-RICHMOND 
REMEDIAL INVESTIGATION AND F E A S I B I L I T Y STUDY u n y f) 0 lOOn 

AT THE STAUFFER: COLD CREEK/LeMOYNE S I T E ' " " ' - " 
! COLD CREEK SWAMP - OPERABLE DNIT # 3 ENVlRCr.WENTiL S-RVC-S 

i OPE.̂ ATION~S 
FILE: CC: TO: 

INTRODUCTION p. 

The purpose of this Remedial Investigation/Feasibility•Study 
(RI/FS) is to investigate the nature and extent of contamination 
in and associated with Cold Creek Swamp at the Stauffer Site 
(the "Site"), assess the current and potential risk to public 
health, welfare, and the environment, and to develop and 
evaluate potential Remedial Action Alternatives. The RI and FS 
are interactive and shall be conducted concurrently so that the 
data collected in the RI influences the development of Remedial 
Action Alternatives in the FS, which in txim affects the data 
needs and the scope of Treatability Studies. 

The Respondents shall conduct the RI/FS and produce an RI/FS 
Report that is in accordance with this Scope of Work, the 
Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA. (Interim Finals (U.S. EPA Office of 
Emergency and Remedial Response, October 1988) (the "RI/FS 
Guidance"), The National Oil and Hazardous Substances Pollution 
Contingency Plan, Subpaxt E; March 8, 1990, and other guidances 
used by EPA in conducting an RI/FS (a list of the primary 
guidances is attached), as well as any additional requirements 
in the Administrative Order. The RI/FS Guidance describes the 
report format and the required report content. Pertinent RI/FS 
Guidance section numbers are denoted in parenthesis throughout 
this Scope of Work. The Respondents shall furnish all necessary 
personnel, materials, and services needed, or incidental to, 
performing the RI/FS, except as otherwise specified in the 
Administrative Order. 

At the completion of the RI/FS for Cold Creek Swamp (operable 
unit #3), EPA shall be responsible for the selection of a remedy 
to be implemented for the Site. EPA will document this 
selection of a remedy in a Record of Decision (ROD). The 
Remedial Action Alternative selected by EPA will meet the 
cleanup standards specified in §121 of SARA. That is, the 
selected remedial action will be protective of human health and 
the environment, will be cost-effective, will utilize permanent 
solutions and alternative treatment technologies or resource 
recovery technologies to the maximiim extent practicable, will be 
in compliance with, or include a waiver of, applicable or 
relevant and appropriate requirements of other laws or 
regulations, and will address the statutory preference for 
on-site treatment which permanently and significantly reduces 
the volume, toxicity, or mobility of the hazardous substances, 
pollutants, and contaminants as a principal element. The Final 
RI/FS Report for the swamp, as adopted by EPA, will, with the 
remainder of the Administrative Record, form the basis for the 
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selection of the remedy to be implemented for the Site and will 
provide the information necessary to support the development of 
the ROD. 

As specified in §104(a)(l) of CERCLA, as amended by SARA, EPA 
must provide oversight of the Respondents' activities throughout 
the RI/FS. The Respondents shall support EPA's initiation and 
conduct of activities related to the implementation of oversight 
activities. However, the primary responsibility for conducting 
an adequate RI/FS to enable and support the selection of a 
remedy shall lie with the Respondents. EPA review and approval 
of deliverables is a tool to assist this process and to satisfy, 
in part, EPA's responsibility to provide effective protection of 
public health, welfare, and the environment. EPA approval of a 
task or deliverable shall not be construed as a guarantee as to 
the ultimate adequacy of such task or deliverable. A svunmary of 
the major deliverables that Respondents shall submit for the 
RI/FS is attached (Attachment A). In addition, a generalized 
schedule of deliverables is attached (Attachment B). 

TASK 1 - SCOPING (RI/FS Guidance, Chapter 2) 

Scoping is the initial planning process of the RI/FS and has 
been initiated by EPA to determine the site-specific objectives 
of the RI/FS prior to negotiations between the Respondents and 
EPA. Scoping is continued, repeated as necessary, and refined 
throughout the RI/FS process. In addition to developing the 
Site Objectives of the RI/FS, EPA has developed a Site 
Management Strategy. Consistent with the Site Management 
Strategy, the specific project scope shall be planned by the 
Respondents and EPA. The Respondents shall document the 
specific project scope in a Work Plan. Because the work 
required to perform an RI/FS is not fully known at the onset, 
and is phased in accordance with a Site's complexity and the 
amount of available information, it may be necessary to modify 
the Work Plan during the RI/FS to satisfy the objectives of the 
study. 

The Site Objectives for the Stauffer: Cold Creek/ LeMoyne Site 
have been determined preliminarily, based on available 
information, to be the following: 

1. Review the existing information pertaining to the Site. 
This includes information from local businesses such as local 
well drillers, facility records, and information from facility 
owners and employees, investigative documents previously 
prepared for the Stauffer: Cold Creek/LeMoyne site; including, 
but not limited to, Remedial Investigation (May 1988), 
Endangerment Assessment (May 1988), Feasibility Study (June 
1989) and Heavy Metal Levels in Cold Creek Swamp Biota (June 
1989) . 
2. Review of relevant guidance (see attached references) to 
understand the remedial process. This information shall be used 
in performing the RI/FS and preparing all deliverables under 
this SOW. 
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3. Identification of all Federal and State applicable or 
relevant and appropriate requirements (ARARs). 

4. Determination of the nature and lateral and vertical extent 
of contamination (waste types, concentrations and distributions) 
for all affected media including air, ground water, soil, 
surface water and sediment, etc. 

5. Performance of a well survey within a three mile radius of 
the Site including determining water uses, well construction 
methods used, the number and age of users, and the voliime and 
rate of water usage. 

6. Preparation of a Baseline Risk Assessment including the 
following four components: 

Contaminant Identification 

Exposure Assessment including a Determination of 
Actual and Potential Pathways and Receptors 

Toxicity Assessment 

- Risk Characterization including; 
- Carcinogenic Risks 
- Noncarcinogenic Risks 
- Environmental Risks to Flora and Fauna 

7. Identification and screening of potential treatment 
technologies along with containment/disposal requirements for 
residuals or untreated wastes. 

8. Preparation of a site specific risk assessment for the 
development of potential remediation goals. 

9,. Assembly of technologies into Remedial Action Alternatives 
and screening of alternatives. 

10. Performance of bench or pilot Treatability Studies as 
necessary. 

11. Detailed analysis of Remedial Action Alternatives. 

The Site Management Strategy for the Stauffer: Cold 
Creek/LeMoyne Site includes the following: 

1. A complete investigation of the Cold Creek Swamp including 
any and all off-site contamination which may have been caused by 
contaminants originating from this operable unit of the Site. 
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2. Use of the RI to identify any other Potentially Responsible 
Parties that may be involved. 

3. At this time the Site has been partitioned into separate 
operable units. This scope of work is specifically for operable 
unit # 3 (Cold Creek Swamp). It is anticipated that a Record of 
Decision (ROD) will be prepared for this Operable Unit, 

4. EPA oversight of the Respondents' conduct of the work 
(i,e,, the RI/FS and any response action) to ensure compliance 
with applicable laws, regulations and guidances and to ensure 
that the work proceeds in a timely fashion. 

5. EPA management of the Remedy Selection and Record of 
Decision phase with input from State Agencies, Natural Resource 
Trustees and the Public (including the Respondents). 

When scoping the specific aspects of a project, the Respondents 
must meet with EPA to discuss all project planning decisions and 
special concerns associated with the Site. The following 
activities shall be performed by the Respondents as a function 
of the project planning process. 

a. Site Background (2.2) 

The Respondents shall gather and analyze the existing background 
information regarding the Site and shall conduct a visit to the 
Site to assist in planning the scope of the RI/FS. 

Collect and Analyze Existing Data and Document the Need for 
Additional Data (2.2.2; 2,2.5; 2,2.7) 

Before planning RI/FS activities, all existing Site data 
shall be thoroughly compiled and reviewed by the 
Respondents, Specifically, this shall include currently 
availcible data relating to the varieties and quantities of 
hazardous sxibstances at the Site and past disposal 
practices (what type of contaminants were dumped where, 
when, and by whom). This shall also include results from 
any previous sampling or other investigations that may have 
been conducted. It should be noted that a Remedial 
Investigation (May 1988) and a Biota Study (June 1989) have 
been previously conducted. The Respondents shall refer to 
Table 2-1 of the RI/FS Guidance for a comprehensive list of 
data collection information sources. This information 
shall be utilized in determining additional data needed for 
Site Characterization, better define potential applicable 
or relevant and appropriate requirements (ARARs), and 
develop a range of preliminarily identified Remedial Action 
Alternatives, Subject to EPA approval, Data Quality 
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Objectives (DQOs) shall be established that specify the 
usefulness of existing data. Decisions on the necessary 
data and DQOs shall be made by EPA. 

Conduct Site Visit 

The Respondents shall conduct a visit to the Site with the 
EPA Remedial Project Manager (RPM) during the project 
scoping phase to assist in developing a conceptual 
understanding of sources and areas of contamination as well 
as potential exposure pathways and receptors at the Site. 
During the visit to the Site the Respondents shall observe 
the physiography, hydrology, geology, and demographics of 
the Site as well as related natural resource, ecological 
and cultural features. This information shall be utilized 
to better scope the project and to determine the extent of 
additional data necessary to characterize the Site, better 
define potential ARARs, and narrow the range of 
preliminarily identified Remedial Action Alternatives, 

b, Proiect Planning (2,2) 

Once the Respondents have collected and analyzed existing data 
and conducted a visit to the Site, the specific project scope 
shall be planned. Project planning activities include those 
tasks described below as well as the development of specific 
required deliverables as described in paragraph c. The 
Respondents shall meet with EPA regarding the following 
activities and before the drafting of~~the scoping deliverables. 

Refine the Site Objectives and Develop Preliminary Remedial 
Action Objectives and Altematives (2.2.3) 

Once existing information about the Site has been analyzed 
and a conceptual understanding of the potential risks posed 
by the Site has been obtained, the Respondents shall review 
and, if necessary, refine the Site Objectives and develop 
preliminary remedial action objectives for each actually or 
potentially conteuninated medium. Any revised Site 
Objectives shall be documented .iri a t-.gchnical memorandum 
and are subject jto EPA approval prior to development—nf the 
other jgjroping deliveraPies. The Respondents shall then 
identify_a~preliminary range of broadly defined potential 
Remedial Ac^on Alfe'rnatives and assocxa.te£L-t6ghnologies. 
The range of potential alternatives shall include, at a 
minimum, alternatives in which treatment is used to reduce 
the toxicity, mobility, or volume of the waste, but varying 
in the types of treatment, the amount treated, and the 
manner in which long-term residuals or untreated wastes are 
managed; alternatives that involve containment and 
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treatment components; alternatives that involve containment 
with little or no treatment; and a no-action alternative. 

Document the Need for Treatability Studies (2.2.4) 

If remedial actions involving treatment have been 
identified by the Respondents or EPA, Treatability Studies 
shall be required except where the Respondents can 
demonstrate to EPA's satisfaction that they are not 
needed. Where Treatability Studies are needed, initial 
Treatability~Study~HCTnvities_Jg"fh ^^ Tf^fj^^-rnh and study 
design) shall be planned to "occur rnnrm-T-gn-My wit-h Site 
Characterization activities (gg>f» Ta.Qks 3 and 5). 

Begin Preliminary Identification of Potential ARARs (2.2.5) 

The Respondents shall conduct a preliminary identification 
of pnt--PTvM_gj__gt̂ '̂̂  A^nd_Federal ARARs~[cnemical-specl~^c, 
location-specific and action-specific) to assist in the 
refinement ot~remedial action objectives and the initial 
identifj.cation_. I'̂-P PpmtaHial ^ct.ipn Alter-nat-i V P S and ARARs 

associated with particular actions, ARAR identification 
shall con-t-i-nnta pp rnnri j t a onfi and cnnfeaTrn nants at the Site 
and RPTnf»Hi;i1 Afl-inn 7\ 1 f-n-rnai-i Trac ar-fa better d e f i n e d , 

c. Scoping Deliverables (2,3) 

At the conclusion of the project planning phase, the Respondents 
shall siibmit an RIiJS_Work__Elan, a Sampling and Analysis Plan, 
and a Health and"^aTet"y"~Pl^n, The KIV'FS "WorJc PTan and Sampling 
and Analysis Plan must be reviewed and approved and the Health 
and Safety Plan reviewed by EPA prior to the initiation of field 
activities, It should b.e_ng_ted_t_hat previously approved plans 
for operable unit #1 (Groundwater) may be modified, as_ 
appropriate, for_this_operahle unit (Cold Creek Swamp). 

RI/FS Work Plan (2.3.1) 

A Work Plan dociimenting the decisions i=inri PvaTuat-ions 
completed during the scoping process shall be snhnn'r.tf̂ ri to 
EPA 'for" revie"w"'a'n'd~approv'aTT Tlie Work Plan shall be 
developed~in conjunction with the Sampling and Analysis 
Plan and the Health and Safety Plan, although each plan may 
be delivered under separate cover. The Work Plan shall 
include a comprehensive description of the work to be 
performed, the medias to be investigated (i.e.. Air, Ground 
Water, Surface Water, Surface and Subsurface Soils and 
Sediments, etc.), the methodologies to be utilized and the 
rationale for the selection of each methodology. A 
comprehensive schedule for completion of each major 
activity and submission of each deliverable shall also be 
included consistent with Attachment B. 

Specifically, the Work Plan shall present the following: 
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- A statement of the problem(s) and potential problem(s) 
posed by the Site and"the objectives of the RI/FS. 

- A background summary setting forth the following: 

- a description of the Site including the geographic 
location, and, to the extent possible, a description 
of the physiography, hydrology, geology, demographics, 
ecological, cultural and natural resource features of 
the Site; 

- a synopsis of the history of the Site including a 
summary of past disposal practices and a description 
of previous responses that have been conducted by 
local. State, Federal, or private parties at the Site; 

- a summary of the existing data in terms of physical 
and chemical characteristics of the contaminants 
identified and their distribution among the 
environmental media at the Site. 

- A conceptual "model" describing the contaminant sources 
and a preliminary risk analysis assessing potential 
migration and exposure pathways and receptors (both human 
and environmental). 

- A description of the Site Management Strategy developed 
by EPA during scoping as discussed previously in this SOW 
and as may be modified with EPA's approval; 

- A preliminary identification of Remedial Action 
Alternatives and data needs for evaluation of Remedial 
Action Alternatives. This shall reflect coordination with 
Treatability Study requirements (see Tasks 1 and 5 ) . 

- A process for identifying Federal and State ARARs 
(chemical-specific, location-specific and action-specific')', 

- A detailed description of the tasks to be performed, 
information needed for each task (e.g., for health and 
environmental risk evaluation), information to be produced 
during and at the conclusion of each task, and a 
description of the work products that shall be submitted to 
EPA. This includes the deliverables set forth in the 
remainder of this Scope of Work. 

- A schedule for each of the required activities which is 
consistent with the RI/FS Guidance. 

- A project management plan, including a data management 
plan (e.g., requirements for project management systems and 
software, minimum data requirements, data format and backup 
data management), monthly reports to EPA, and meetings and 
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presentations to EPA at the conclusion of each major phase 
of the R I / F S . 

The Respondents shall refer to Appendix B of the RI/FS 
Guidance for a comprehensive description of the contents of 
the required Work Plan. 

Because of the unknown nature of the Site and iterative 
nature of the RI/FS, additional data requirements may be 
identified throughout the RI/FS process. The Respondents 
shall Submit _a,. technical memorandum document"ing~~any need 
for additional. H^ta ai nng~"wi"f-h-f.hg—pFopn^pd DQn.q whRnpvPT-
such reguirements are identified. In any event, the 
Respondents are responsible for fulfilling additional data 
and analysis needs identified by EPA consistent with the 
general scope and objectives of this RI/FS and the 
Administrative Order. 

Sampling and Analysis Plan (2.3.2) 

The Respondents shall prepare a Sampling and Analysis Plan 
(SAP) to ensure that sample collection and analytical 
activities are conducted in accordance with technically 
acceptable protocols and that the data generated will meet 
the DQOs established. The SAP provides a mechanism for 
planning field activities and consists of a Field Scunpling 
and Analysis Plan (FSAP) and a Quality Assurance Project 
Plan (QAPP). 

The FSAP shall define in detail the sampling and 
data-gathering methods that shall be used on the project. 
It shall include sampling objectives, sample location 
(horizontal and vertical)_and frequejicy,̂ __aamp_iing equipment 
and procedures, ahd'Tample handling and analysis. The QAPP 
shall 'Ciesicrib"e~the~p'rdyect objectives and organization, 
functional activities, and quality assurance and quality 
control (QA/QC) protocols that shall be used to achieve the 
desired-QflOs• The DQOs will, at a minimum, reflect use of 
analytical methods for identifying contamination and 
addressing contamination consistent with the levels for 
remedial action objectives identified in the proposed 
National Contingency Plan, pages 51425-26 and 51433 
(December 21, 1988). In addition, the QAPP shall address 
personnel qualifications, sampli'.j procedures, sample 
custody, analytical procedures, c.nd data reduction, 
validation, and reporting. These procedures must be 
consistent with the Region IV Engineering Support Branch 
Standard Operating Procedures and Quality Assurance 
Manual. Field personnel shall be available for EPA QA/QC 
training and orientation as may be required. 
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The Respondents shall demonstrate, in advance and to EPA's 
satisfaction, that each laboratory it may use is qualified 
to conduct the proposed work. This includes use of methods 
and analytical protocols for the chemicals of concern 
(typically the Target Compound List (TCL) and the Target 
Analyte List (TAL)) in the media of interest within 
detection and quantification limits consistent with both 
QA/QC procedures and DQOs approved by EPA in the QAPP for 
the Site. The laboratory must have and follow an approved 
QA program. The Respondents shall provide assurances that 
EPA has access to^abpratory personnel, equipment and 
records for sample collection, transportation and 
analysis. EPA may require that the Respondents stibmit 
detailed information to demonstrate that the laboratory is 
qualified to conduct the work, including information on 
personnel qualifications, equipment and material 
specifications. In addition, EPA may require submittal of 
data p^^arjpc} pqiTivaic»n~f r n rhngp gonorf^tpd in the EPA 
Contract Laboratory Program (CLP) and may require 
Iciboratory analysis of performance samples (blank and/or 
spike samples) in sufficient number to determine the 
capabilT1.ies ̂ t_the Iflbnrat-.nT-y. If a laboratory not in the 
CLP is selected, methods consistent with CLP methods that 
would be used at this Site for the purposes proposed and 
QA/QC procedures approved by EPA shall be used. In 
addition, if the laboratory is not in the CLP program, a 
laboratory QA program must be sxibmitted for EPA review and 
approval. 

Health and Safety Plan (2.3.3) 

A Health and Safety Plan shall be prepared in conformance 
with the Respondents' health and safety program, and in 
compliance with OSHA regulations_and protocols. The Health 
and Safety Plan shall include the eleven elements described 
in the RI/FS Guidance, such as a health and safety risk 
analysis, a description of monitoring and personal 
protective equipment, medical monitoring, and site 
control. It shm̂ l.d he. nnfpH -t-haf T;pA does not "approve" 
the RespQndgntsJ_ Health qnd SafPty Plan, Kn-t- r-pr\\e^-r EPA 
review'ŝ it" to ensure that all necessary elements are 
included, and that the plan provides for the protection of 
human health and the environment, 

TASK 2 - COMMUNITY RELATIONS (2.3.4) 

The development and implementation of community relations 
activities are the responsibility of EPA, The critical 
community relations planning steps performed by EPA include 
conducting community interviews and developing a community 
relations plan. Although implementation of the community 
relations plan is the responsibility of EPA, the Respondents may 
be requested to assist by providing information regarding the 
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history of the Site and participating in public meetings. The 
extent of the Respondents' involvement in community relations 
activities is left to the discretion of EPA. The Respondents' 
community relations responsibilities, if any, shall be specified 
in the community relations plan. All community relations 
activities conducted by Respondents shall be siibject to 
oversight by EPA. 

TASK 3 - SITE CHARACTERIZATION (RI/FS Guidance, Chapter 3) 

As part of the RI, the Respondents shall perform the activities 
described in this task, including the preparation of a Site 
Characterization Summary and a RI Report. The overall objective 
of Site Characterj^^ation is to describe areas of the Cold Creek 
Swamp thatl!may.^^!ae_a_:thxeat to h\iman heaXth" ur Llie 
environments. This isacHomplished by rirst deteLiiiining 
physiography, geology, and hydrology of the Stauffer site, 
including Cold Creek Swamp. Surface and subsurface pathways of 
migration,_shall—be—de^fined. The Kespondents shall idemri"fy the 
sources of contamination and define the nature, extent, and 
volume of the sources of contamination, including their physical 
and chemical constituents as well as their concentrations at 
incremental locations in the affected media. The Respondents 
shall also_Jjiyestigate the extent of mi^r_ation of this 
contaminatioiT^as well as its volume and any chaagea-Jji its 
physicgg or cnemicai characteristics. This will"provide for a 
comprehensive understanding of the nature and extent of 
contamination in Cold Creek Swamp, Using this information, 
contaminant fate and transport shall be determined and 
projected. 

During this phase of the RI/FS, the Work Plan, SAP, and Health 
and Safety Plan shall be implemented. Field data shall be 
collected and analyzed to provide the information required to 
accomplish the objectives of the study. The__S&spjQxiidents .s.hall 
notify EPA at least two weeks in advance of the field work 
regarding the"_pj^nned dates for field activities, including 
installation of monitoring wells, installation and calibration 
of equipment, pump tests, field lay out of any sampling grid, 
excavation, sampling and analysis activities, and other field 
investigation activities. The Respondents shall demonstrate 
that the laboratory and type of laboratory analyses that will be 
utilized during Site Characterization meets the specific QA/QC 
requirements and the DQOs as specified in the SAP. In view of 
the unknown conditions at the Site, activities are often 
iterative and, to satisfy the objectives of the RI/FS, it may be 
necessary for the Respondents to supplement the work specified 
in the initial Work Plan. In addition to the deliverables 
below, the Respondents shall provide a mnTvtjTVy progress repo£t 
and participate in meetings at major points in the RI/FS. 

a. Field Investigation (3.2) 
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The field investigation includes the gathering of data to define 
physical characteristics, sources of contamination, and the 
nature and extent of contamination in Cold Creek Swamp. These 
activities shall be performed by the Respondents in accordance 
with the Work Plan and SAP. At a minimum, this shall include 
the following activities: 

Implementing and Documenting Field Support Activities 
(3.2.1) 

The Respondents shall initiate field support activities 
following approval of the Work Plan and SAP. Field support 
activities may include obtaining access to the Site, 
property surveys, scheduling, and procuring equipment, 
office space, laiboratory services, utility services and/or 
contractors. The Respondents shall notify EPA at least two 
weeks prior to initiating field support activities so that 
EPA may adequately schedule oversight tasks. The 
Respondents shall also notify EPA in writing upon 
completion of field support activities. 

Investigating and Defining Site Physical Characteristics 
(3.2.2) 

The Respondents shall collect data on the physical 
characteristics of the Site and its surrounding areas 
including the physiography, geology, and hydrology, and 
specific physical characteristics identified in the Work 
Plan. This information shall be ascertained through a 
combination of physical measurements, observations, and 
sampling efforts and shall be utilized to define potential 
transport pathways and receptor populations. In defining 
the physical characteristics of the Site, the Respondents 
shall also obtain sufficient engineering data (such as 
pumping characteristics, soil particle size, permeability, 
etc.) for the projection of contaminant fate and transport 
and the development.and screening of Remedial Action 
Alternatives, including information necessary to evaluate 
treatment technologies. 

Defining Sources of Contamination (3.2.3) 

The Respondents shall locate each source of contamination. 
For each location, the "lateral ~aTTd~Vertical extent ot 
contamination shall be determined by sampling at 
incremental depths on a sampling grid or in another 
organized fashion approved by EPA. The physical 
characteristics and chemical constituents and their 
concentrations shall be determined for all known and 
discovered sources of contamination. The Respondents shall 
conduct sufficient sampling to define the boundaries of the 
contaminant sources to the level established in the QA/QC 
plan and DQOs. Sources of contamination shall be analyzed 
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for the potential of contaminant release (e.g., long term 
leaching from soil), contaminant mobility and persistence, 
and characteristics important for evaluating remedial 
actions, including information necessary to evaluate 
treatment technologies. 

Describing the Nature and Extent of Contamination (3,2,4) 

The Respondents shall gather information to describe the 
nature and extent of contamination as a final step during 
the field investigation. To describe the nature and extent 
of contamination, the Respondents shall utilize the 
information on Site physical characteristics and sources of 
contamination to give a preliminary estimate of the 
contaminants that may have migrated. The Respondents shall 
then implement an iterative monitoring program and any 
study program identified in the Work Plan or SAP such that, 
by using analytical techniques sufficient to detect and 
quantify the concentration of contaminants, the migration 
of contaminants through the various media at the Site can 
be determined. In addition, the Respondents shall gather 
data for calculations of contaminant fate and transport. 
This process is continued until the lateral and vertical 
extent of contamination has been determined. Information 
on the nature and extent of contamination shall be utilized 
to determine the level of risk presented by the Site and 
will help to determine aspects of the appropriate Remedial 
Action Alternatives to be evaluated, 

b. Data Analyses (3,4) 

Evaluate Site Characteristics (3,4,1) 

The Respondents shall analyze and evaluate the data to 
describe; (1) physical characteristics of the Site, (2) 
contaminant source characteristics, (3) nature and extent 
of contamination, and (4) contaminant fate and transport. 
The information on physical characteristics, source 
characteristics, and nature and extent of contamination is 
used in the analysis of contaminant fate and transport. 
The evaluation shall include the actual and potential 
magnitude of releases from the sources and lateral and 
vertical spread of contamination as well as mobility and 
persistence of contaminants. Where modeling is 
appropriate, such models shall be identified to EPA in a 
technical memorandum prior to their use. All data and 
programming, including any proprietary programs, shall be 
made availatile to EPA together with a sensitivity 
analysis. All models shall be approved by EPA prior to 
their use. Also, this evaluation shall provide any 
information relevant to characteristics for the Site 
necessary for evaluation of the need for remedial action in 
the Baseline Risk Assessment, the development and 
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evaluation of Remedial Action Alternatives, and the 
refinement and identification of ARARs. Analyses of data 
collected for Site Characterization shall meet the DQOs 
developed in the QAPP. 

c. Data Management Procedures (3.5) 

The Respondents shall consistently document the quality and 
validity of field and laboratory data compiled during the RI. 
At a minimum, this shall include the following activities: 

Documenting Field Activities (3.5.1) 

Information gathered during characterization of the Site 
shall be consistently documented and adequately recorded by 
the Respondents in well maintained field logs and 
laboratory reports. The method(s) of documentation must be 
specified in the Work Plan and/or the SAP. Field logs must 
be utilized to document observations, calibrations, 
measurements, and significant events that have occurred 
during field activities, Laboratory reports must document 
sample custody, analytical responsibility, analytical 
results, adherence to prescribed protocols, nonconformity 
events, corrective measures, and/or data deficiencies. 
Supporting documentation described as the "CLP Data 
Package" must be provided with the seunple analysis for all 
samples split or duplicated with EPA, 

Maintaining Sample Management and Tracking (3,5.2; 3,5.3) 

The Respondents shall maintain field reports, sample 
shipment records, analytical results, and QA/QC reports to 
ensure that only validated analytical data are reported and 
utilized in the development and evaluation of the Baseline 
Risk Assessment and Remedial Action Alternatives. 
Analytical results developed under the Work Plan shall not 
be included in any characterization reports for the Site 
unless accompanied by or cross-referenced to a 
corresponding QA/QC report. In addition, the Respondents 
shall establish a data security system to safeguard 
chain-of-custody forms and other project records to prevent 
loss, damage, or alteration of project documentation. 

d. Site Characterization Deliverables (3.7) 

The Respondents shall prepare the Preliminary Site 
Characterization Summary and, once the Baseline Risk Assessment 
(Task 4, Subtask 4.1) is complete, the Draft Remedial 
Investigation Report. 

Preliminary Site Characterization Summary (3.7.2) 
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After completing field sampling and analysis, the 
Respondents shall prepare a concise Site Characterization 
Summary. This summary shall review the investigative 
activities that have taken place and describe and display 
data for the Site documenting the location and 
characteristics of surface and subsurface features and 
contamination in Cold Creek Swamp including the affected 
medium, location, types, physical state, concentration of 
contaminants and quantity. In addition, the location, 
dimensions, physical condition and varying concentrations 
of each contaminant throughout each source and the extent 
of contaminant migration through each of the affected media 
shall be documented. The Site Characterization Summary 
shall provide EPA with a preliminary reference for 
developing the Baseline Risk Assessment, evaluating the 
development and screening of Remedial Action Alternatives, 
and the refinement and identification of ARARs. 

Remedial Investigation fRI^ Report (3.7.3) 

The Respondents shall prepare and submit a Draft RI Report 
to EPA for review and approval after completion of the 
Baseline Risk Assessment (see Task 4), This report shall 
summarize results of field activities to characterize the 
Site, sources of contamination, nature and extent of 
contamination, the fate and transport of contaminants, and 
results of the Baseline Risk Assessment, The Respondents 
shall refer to the RI/FS Guidance for an outline of the 
report format and contents. Following comment by EPA, the 
Respondents shall prepare a Final RI Report which 
satisfactorily addresses EPA's comments, 

TASK 4 - RISK ASSESSMENT (3.4.2) 

Subtask 4.1: A Baseline Risk Assessment shall identify and 
characterize the toxicity and levels of hazardous substances 
present, contaminant fate and transport, the potential for human 
and environmental exposure, and the risk of potential impacts or 
threats on human health and the environment (including both 
flora and fauna). It will provide the basis for determining 
whether or not remedial action is necessary and a justification 
for performing any remedial action that may be required. The 
procedures to perform a Baseline Risk Assessment for human 
health are outlined in EPA's Risk Assessment Guidance for 
Superfund - Human Health Evaluation Manual. These procedures 
are outlined below and must be followed by the Respondents. 
Other resources that the Respondents must utilize when 
performing the Baseline Risk Assessment include; EPA's Superfund 
Exposure Assessment Manual (SEAM), the Integrated Risk 
Information System (IRIS) or other similar databases, and the 
Interim Final Risk Assessment Guidance for Superfund -
Environmental Evaluation Manual. 
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a. Human Health and Risk Assessment Components 

The Baseline Risk Assessment process is divided into the four 
components listed below. During the scoping of the Baseline 
Risk Assessment, the Respondents shall discuss with EPA the 
format of the Baseline Risk Assessment Report as well as the 
references to be utilized during the Baseline Risk Assessment. 

Contaminant Identification and Documentation 

The Respondents shall review the information that is 
available on the hazardous substances present at the Site 
and shall identify the contaminants of concern. The 
contaminants of concern, also known as indicator chemicals, 
are not chosen solely on the basis of chemical-specific 
ARARs. Rather, they are selected based on quantity, the 
concentration of contaminants on-site as compared to levels 
that pose a risk, relative toxicity, and critical exposure 
pathways, such as drinking water. The Respondents shall 
submit to EPA for review and approval a technical 
memorandum listing all the hazardous substances present at 
the Site and the indicator chemicals with the known 
corresponding ambient concentrations of these 
contaminants. The data shall be tabulated to show the 
frequency of detection, the eirithmetic meein and range of 
concentrations, and the sample collection date(s). In 
calculating the arithmetic mean, a chemical not detected in 
a sample shall be assumed to be present at a concentration 
of one-half its respective quantification limit as set 
forth in the QAPP. Chemical-specific ARARs shall also be 
identified at this time. 

Exposure Assessment and Documentation 

Using the information in the SEAM, the Respondents shall 
identify actual and potential exposure points and 
pathways. Exposure assumptions must be supported with 
validated data and must be consistent with Agency policy. 
Validation of data that has not previously undergone Agency 
review may be conducted as long as it does not delay the 
RI/FS schedule. For each exposure point, the release 
source, the transport media (e.g., ground water, surface 
water, air, etc.) and the exposure route (oral, inhalation, 
dermal) must be clearly delineated. The current number of 
people at each exposure point must be estimated and both 
sensitive and potentially exposed populations must be 
characterized. Both present and future risks at the Site 
must be considered and both current and maximum reasonable 
use scenarios weighed. The Respondents shall submit to EPA 
for review and approval a technical memorandum- describing 
the exposure scenarios with a description of the 
assumptions made and the use of data. In addition, the 
Respondents shall include a description of the fate and 
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transport models that will be utilized, including a summary 
of the data that will be used with these models. 
Representative data must be utilized and the limitations 
and uncertainties associated with the models employed must 
be documented. 

Toxicity Assessment and Documentation 

The Respondents shall utilize the information in IRIS, 
PHRED, other similar data bases and other information 
sources to provide a toxicity assessment of the indicator 
chemicals. This assessment shall include the types of 
adverse health and/or environmental effects associated with 
chemical exposures (including potential carcinogenicity), 
the relationships between magnitude of exposures and 
adverse effects, and the related uncertainties of 
contaminant toxicity (e.g., the weight of evidence for a 
chemical's carcinogenicity). 

Risk Characterization 

The Respondents shall integrate the ambient concentrations 
and reasonable worst case assumptions with the information 
developed during the exposure and toxicity assessments to 
characterize the current and potential risks to human 
health and the environment posed by the Site. This risk 
characterization must identify any uncertainties associated 
with contaminants, toxicities, and exposure assumptions. 

b. Environmental Evaluation 

In addition to the Baseline Risk Assessment for human health, 
the risks to the environment from exposure to the contaminants 
must be addressed. A technical memorandum providing an 
environmental evaluation shall be submitted to EPA for review 
and approval. At a minimum, the environmental evaluation shall 
include an assessment of any critical habitats and any 
endangered species or habitats of endangered species affected by 
contamination at the Site. It shall also provide the 
information necessary to adequately characterize the nature and 
extent of environmental risk or threat resulting from the Site. 

The Respondents shall utilize the Interim Final Risk Assessment 
Guidance for Superfund - Environmental Evaluation Manual in preparing 
the environmental evaluation. 

c. Baseline Risk Assessment Deliverables 

The Respondents are required to prepare the three technical memoranda 
listed in Tasks 4a and 4b of this SOW. The three technical memoranda 
may be combined or submitted jointly. The Final Baseline Risk 
Assessment Report shall be submitted at the completion of Site 
Characterization and included in the Draft RI Report (see Task 3). 
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Baseline Risk Assessment Chapter of the RI Report 

The Baseline Risk Assessment Report shall be included in the RI 
Report and submitted to EPA for review and approval. The report 
shall include a comprehensive description of the four components 
of the Baseline Risk Assessment and shall follow the principles 
established in the SPHEM. A discussion of sources of 
uncertainty, data gaps, incomplete toxicity information, and 
modeling characteristics must be included. The Respondents 
shall refer to the SPHEM for an outline of the report format. 
In addition, the Environmental Evaluation must be included in 
this chapter. 

Subtask 4,2: In addition to a Baseline Risk Assessment, it will be 
necessary for respondent to conduct a site specific risk assessment 
for the purpose of evaluating potential remediation goals. The risk 
is calculated based on a maximum exposure scenario. This analysis 
should consider exposures under current use as well as potential 
future use conditions. For carcinogens, the 10-6 risk level should 
be used considered as a target level. For systemic toxicants, 
exposure levels shall represent concentration levels to which human 
population may be exposed without adverse effect during a lifetime, 
incorporating an adequate meirgin of safety. Remediation goals shall 
establish acceptable exposure levels that are protective of human 
health and the environment and shall be developed by considering 
current ARARs, The results of this assessment will be provided in 
the same chapter of the RI report with the Baseline risk assessment. 

TASK 5 - TREATABILITY STUDIES (RI/FS Guidance, Chapter 5) 

Treatability Studies shall be performed by the Respondents to assist 
in the detailed analysis of alternatives. In addition, if 
applicable, study results and operating conditions will later be used 
in the detailed design of the selected remedial technology. The 
following activities shall be performed by the Respondents. 

a. Determination of Candidate Technologies and the Need for 
Treatability Studies (5.2; 5.4) 

The Respondents shall identify in a technical memorandum, subject to 
EPA review and comment, candidate technologies for a Treatability 
Studies progreun during project planning (Task 1). The listing of 
candidate technologies shall cover the range of technologies required 
for alternatives analysis (Task 6a). The specific data requirements 
for the Treatability Studies program shall be determined and refined 
during Site Characterization and the development and screening of 
Remedial Action Alternatives (Tasks 2 and 6, respectively). 

Conduct Literature Survey and Determine the Need for 
Treatability Studies (5.2) 
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Treatability Study Sampling and Analysis Plan (5.5) 

If the original QAPP or FSAP is not adequate for defining 
the activities to be performed during the Treatability 
Studies, a separate Treatability Study SAP or amendment to 
the original RI/FS SAP shall be prepared by the Respondents 
for EPA review and approval. It shall be designed to 
monitor pilot plant performance. Task Ic of this Scope of 
Work provides additional information on the requirements of 
the SAP. 

Treatability Study Health and Safety Plan (5.5) 

If the original RI/FS Health and Safety Plan is not 
adequate for defining the activities to be performed during 
the Treatability Studies, a separate or amended Health and 
Safety Plan shall be developed by the Respondents. Task Ic 
of this Scope of Work provides additional information on 
the requirements of the Health and Safety Plan. EPA does 
not "approve" the Treatability Study Health and Safety 
Plan. 

Treatability Study Evaluation Report (5,6) 

Following completion of Treatability Studies, the 
Respondents shall analyze and interpret the testing results 
in a technical report to EPA, Depending on the sequence of 
activities, this report may be a part of the RI/FS Report 
or a separate deliverable. The report shall evaluate each 
technology's effectiveness, implementability, cost, and 
actual results as compared with predicted results. The 
report shall also evaluate full-scale application of the 
technology, including a sensitivity analysis identifying 
the key pareuneters affecting full-scale operation, 

TASK 6 - DEVELOPMENT AND SCREENING OF REMEDIAL ACTION 
ALTERNATIVES (RI/FS Guidance, Chapter 4) 

The development and screening of Remedial Action Alternatives is 
performed to select an appropriate range of waste management 
options to be evaluated. This range of options shall include, 
at a minimum, alternatives in which treatment is used to reduce 
the toxicity, mobility, or volume of the waste, but varying in 
the types of treatment, the amount treated, and the manner in 
which long-term residuals or untreated wastes are managed; 
alternatives that involve containment and treatment components; 
alternatives that involve containment with little or no 
treatment; and a no-action alternative. The following 
activities shall be performed by the Respondents as a function 
of the development and screening of Remedial Action 
Alternatives. 
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The Respondents shall conduct a literature survey to gather 
information on performance, relative costs, applicability, 
removal efficiencies, operation and maintenance (O&M) 
requirements, and implementability of candidate 
technologies. If practical candidate technologies have not 
been sufficiently demonstrated, or cannot be adequately 
evaluated for the Site on the basis of available 
information. Treatability Studies shall be conducted. The 
determination regarding the necessity for Treatability 
Studies shall lie with EPA. 

Evaluate Treatability Studies (5.4) 

Where EPA has determined that Treatability Studies are 
required, the Respondents and EPA shall decide on the type 
of Treatability Studies to use (e.g., bench versus pilot). 
Because of the time required to design, fabricate, and 
install pilot scale equipment as well as to perform testing 
for various operating conditions, the decision to perform 
pilot testing shall be made as early in the process as 
possible to minimize potential delays of the FS. To assure 
that a Treatability Study program is completed on time, and 
with accurate results, the Respondents shall either submit 
a separate Treatability Study Work Plan or an amendment to 
the original RI/FS Work Plan for EPA review and approval. 

b. Treatability Study Deliverables (5.5; 5.6; 5,8) 

In addition to the memorandum identifying candidate 
technologies, the deliverables that are required when 
Treatability Studies are to be conducted include a Treatability 
Study Work Plan, a Treatability Study Seimpling and Analysis 
Plan, and a Final Treatability Study Evaluation Report. EPA may 
also require a Treatability Study Health and Safety Plan, where 
appropriate. 

Treatability Study Work Plan (5.5) 

The Respondents shall prepare a Treatability Study Work 
Plan or amendment to the original RI/FS Work Plan for EPA 
review and approval. This Plan shall describe the 
background of the Site, remedial technologies to be tested, 
test objectives, experimental procedures, treatability 
conditions to be tested, measurements of performance, 
analytical methods, data management and analysis, health 
and safety, and residual waste management. The DQOs for 
Treatability Studies shall be documented as well. If 
pilot-scale Treatability Studies are to be performed, the 
Treatability Study Work Plan shall describe pilot plant 
installation and start-up, pilot plant operation and 
maintenance procedures, and operating conditions to be 
tested. If testing is to be performed off-site, permitting 
requirements must be addressed. 
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a. Development and Screening of Remedial Action Alternatives 
(4.2) 

The Respondents shall begin to develop and evaluate, concurrent 
with the RI Site Characterization task, a range of appropriate 
waste management options that, at a minimum, ensure protection 
of human health and the environment and comply with all ARARs. 

Refine and Document Remedial Action Objectives (4.2.1) 

The Respondents shall review and, if necessary, propose 
refinement to the Site Objectives and preliminary remedial 
action objectives that were established during the Scoping 
phase (Task 1), Any revised Site Objectives or revised 
remedial action objectives shall be documented in a 
technical memorandum as discussed in Task lb. These 
objectives shall specify the contaminants and media of 
interest, exposure pathways and receptors, and an 
acceptable contaminant level or range of levels (at 
particular locations for each exposure route). 

Develop General Response Actions (4.2.2) 

The Respondents shall develop general response actions for 
each medium of interest defining containment, treatment, 
excavation, pumping, or other actions, singly or in 
combination, to satisfy the remedial action objectives. 

Identify Areas and Volumes of Media (4,2,3) 

The Respondents shall identify eireas and volumes of media 
to which general response actions may apply, taking into 
account requirements for protectiveness as identified in 
the remedial action objectives. The chemical and physical 
characterization of the Site and the Baseline Risk 
Assessment shall also be taken into account. 

Identify, Screen, and Document Remedial Technologies 
(4.2.4; 4.2.5) 

The Respondents shall identify and evaluate technologies 
applicable to each general response action to eliminate 
those that cannot be implemented at the Site. General 
response actions shall be refined to specify remedial 
technology types. Technology process options for each of 
the technology types shall be identified either concurrent 
with the identification of technology types or following 
the screening of the considered technology types. Process 
options shall be evaluated on the basis of effectiveness, 
implementability, and cost factors to select and retain one 
or, if necessary, more representative processes for each 
technology type. The technology types and process options 
shall be summarized for inclusion in a technical 
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memorandum. The reasons for eliminating alternatives must 
be specified. 

Assemble and Document Alternatives (4.2.6) 

The Respondents shall assemble selected representative 
technologies into alternatives for each affected medium or 
operable unit. Together, all of the alternatives shall 
represent a range of treatment and containment combinations 
that shall address either the Site or the opereible unit as 
a whole. A summary of the assembled alternatives and their 
related action-specific ARARs shall be prepared by the 
Respondents for inclusion in a technical memorandum. The 
reasons for eliminating alternatives during the preliminary 
screening process must be specified. 

Refine Alternatives 

The Respondents shall refine the Remedial Action 
Alternatives to identify contaminant volumes to be 
addressed by the proposed process and sizing of critical 
unit operations as necessary. Sufficient information shall 
be collected for an adequate comparison of alternatives. 
Remedial action objectives for each medium shall also be 
refined as necessary to incorporate any new risk assessment 
information being generated from the Remedial 
Investigation. Additionally, action-specific ARARs shall 
be updated as the Remedial Action Alternatives are refined. 

Conduct and Document Screening Evaluation of Each 
Alternative (4.3) 

The Respondents may perform a final screening process based 
on short and long term aspects of effectiveness, 
implementability, and relative cost. Generally, this 
screening process is only necessary when there are many 
feasible alternatives available for detailed analysis. If 
necessary, the screening of alternatives shall be conducted 
to assure that only the altematives with the most 
favorable composite evaluation of all factors are retained 
for further analysis. 

As appropriate, the screening shall preserve the range of 
treatment and containment alternatives that was initially 
developed. The range of remaining alternatives shall 
include options that use treatment technologies and 
permanent solutions to the maximum extent practicable. The 
Respondents shall prepare a technical memorandum 
summarizing the results and reasoning employed in 
screening, arraying alternatives that remain after 
screening, and identifying the action-specific ARARs for 
the alternatives that remain after screening. 
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b. Alternatives Development and Screening Deliverables (4.5) 

The Respondents shall prepare a technical memorandum summarizing 
the work performed and the results of each task above, including 
an alternatives array summary. These shall be modified by the 
Respondents if required by EPA's comments to assure 
identification of a complete and appropriate range of viable 
alternatives to be considered in the detailed analysis. This 
deliverable shall document the methods, rationale, and results 
of the alternatives screening process. 

TASK 7 - DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 
(RI/FS Guidance, Chapter 6) 

The detailed analysis shall be conducted by the Respondents to 
provide EPA with the information needed to allow for the 
selection of a remedy for the Site. This analysis is the final 
task to be performed by the Respondents during the FS. 

a. Detailed Analysis of Alternatives (6,2) 

The Respondents shall conduct a detailed analysis of remaining 
alternatives. This analysis shall consist of an assessment of 
each option against a set of nine evaluation criteria and a 
comparative review of all options using the same nine evaluation 
criteria as a basis for comparison. 

Apply Nine Criteria and Document Analysis (6,2,1 - 6.2,4) 

The Respondents shall apply nine evaluation criteria to the 
assembled Remedial Action Altematives to ensure that the 
selected Remedial Action Alternative will be protective of 
human health and the environment; will be in compliance 
with, or include a waiver of, ARARs; will be 
cost-effective; will utilize permanent solutions and 
alternative treatment technologies, or resource recovery 
technologies, to the maximum extent practiceible; and will 
address the statutory preference for treatment as a 
principal element. The evaluation criteria include: (1) 
overall protection of human health and the environment; (2) 
compliance with ARARs; (3) long-term effectiveness and 
permanence; (4) reduction of toxicity, mobility, or volume; 
(5) short-term effectiveness; (6) implementability; (7) 
cost; (8) State acceptance; and (9), community acceptance. 
Criteria 8 and 9 are considered after the RI/FS Report has 
been released to the general public. For each alternative, 
the Respondents shall provide: (1) a description of the 
alternative that outlines the waste management strategy 
involved and identifies the key ARARs associated with each 
alternative, and (2) a discussion of the individual 
criterion assessment. Since the Respondents do not have 
direct input on criteria (8) State acceptance and (9) 
community acceptance, these will be addressed by EPA 
after completion of the Draft FS Report. 
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Compare Alternatives Against Each Other and Document the 
Comparison of Alternatives (6.2.5; 6.2.6) 

The Respondents shall perform a comparative analysis among 
the Remedial Action Altematives. That is, each 
alternative shall be compared against the others using the 
nine evaluation criteria as a basis of comparison. No 
alternative shall be identified by Respondents as the 
preferred alternative in the Feasibility Study. 
Identification and selection of the preferred alternative 
is conducted by EPA. 

b. Detailed Analysis Deliverables (6.5) 

The Respondents shall prepare a Draft FS Report for EPA review 
and comment. This report, as ultimately adopted or amended by 
EPA, provides a basis for remedy selection by EPA and documents 
the development and analysis of Remedial Action Alternatives. 
The Respondents shall refer to the RI/FS Guidance for an outline 
of the report format and the required report content. The 
Respondents shall prepare a Final FS Report which satisfactorily 
addresses EPA's comments. Once EPA's comments have been 
addressed by the Respondents to EPA's satisfaction and EPA 
approval has been obtained or an amendment has been fumished by 
EPA, the Final FS Report may be bound with the Final RI Report. 
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SUMMARY OF THE MAJOR DELIVERABLES FOR THE 
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY AT 

THE STAUFFER: COLD CREEK/LeMOYNE SITE 
COLD CREEK SWAMP - OPERABLE DNIT #3 

TASK DELIVERABLE 

TASK 1 SCOPING 

RI/FS Work Plan (15) 

Field Sampling and 
Analysis Plan (15) 

Quality Assurance 
Project Plan (5) 

Site Health and 
Safety Plan (5) 

TASK 3 SITE CHARACTERIZATION 

Technical Memorandum 
on Modeling of Site 
Characteristics (where 
appropriate) (5) 

Preliminary Site 
Characterization. 
Summary (15) 

Draft Remedial 
Investigation (RI) 
Report (15) 

TASK 4 RISK ASSESSMENT 

Technical Memorandum 
Listing Hazardous 
Substances and 
Indicator Chemicals (5) 

Technical Memorandum 
Describing Exposure 
Scenarios and Fate 
and Transport Models (5) 

Technical Memorandum 
Providing an Environmental 

EPA RESPONSE 

Review and Approve 

Review and Approve 

Review and Approve 

Review and Comment 

Review and Approve 

Review and Comment 

Review and Approve 

Review and Approve 

Review and Approve 

Review and Approve 

Evaluation (5) 
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TASK 5 

TASK 7 

'•̂"•̂  "'-î-r;.',;' Assessment 
•-^-•Sapter of the 

RI Report (5) 

Vl.O 

Review and Approve 

TASK 5 TREATABILITY STUDIES 

Technical Memorandum 
Identifying 
Candidate 
Technologies (10) 

Treatability Study Work 
Plan (or amendment to 
original Work Plan) (10) 

Treatability Study 
SAP (or amendment to 
original SAP) (10) 

Treatability Study 
Evaluation Report (10) 

Review and Comment 

Review and Approve 

Review and Approve 

Review and Approve 

DEVELOPMENT AND SCREENING OF REMEDIAL ACTION 
ALTERNATIVES 

Review and Approve 

Review and Comment 

Technical Memorandum 
Docvunenting Revised 
Remedial Action 
Objectives (5) 

Technical Memorandum 
on Remedial 
Technologies, 
Alternatives, and 
Screening (5) 

DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

Draft Feasibility Study Review and Approve 
(FS) Report (15) 

Note: The number in parenthesis indicates the number of copies 
to be submitted by Respondents. One copy shall be unbound, the 
remainder shall be bound. 
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ATTACHMENT B 

STAUFFER; COLD CREEK/LeMOYNE 
COLD CREEK SWAMP 

SCHEDULE 

ACTIVITY DURATION (months 

1) Finalize Scope of Work X 

2) Draft Workplan Submitted X + 1 

3) Workplan Review Complete X + 2 

4) Final Workplan Submitted X + 2.5 

5) Initiate Fieldwork X + 3 

6) Fieldwork Complete X + 4 

7) Draft RI Received X + 9 

8) Comment on Draft RI X + 10 

9) Final RI Received X + 10.5 

10) Draft FS Received X + 11 

11) Comment on Draft FS X + 12 

12) Final FS Received X + 13 
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Ms. Mariam Tehrani >-.-.-..—i--
Manager of Environmental Affairs FILEr Q^, 
Chemical Division 
Akzo Chemicals, Inc. 
300 South Riverside Plaza 
Chicago,Illinois 60 60 5 
RE: Stauffer Chemical - Cold Creek Swamp Remedial Investigation 

Summary/ of June 28, 1990 Meeting 

Dear Ms. Tehrani: 

This letter serves^ to summarize a June 28, 1990, meeting between N̂  
-Representative's from Akzcf;̂  ICI;—ETnrl:roTSne'rital'"Prcnfect'ion Agency 
(EPA), U.S. Fish and Wildlife Service (FWS), and Alabama Department^ • 
_gf Environmental Management (ADEM) /or the Stautter buperfund sites ^ 
"in Mobile CourvE?, Alabama." The purpose of the meeting was to discussj :ussj 

3lQ concerns EPA, FWS, and ADEM have regarding the contamination in Co: 
Creek Swamp and the bioaccumlation of the contaminants in area 
biota. Based on a review of the May 1988 Remedial Investigation (RI) 
and the June 19 89 Heavy Metal Levels in Cold Creek Swamp Biota 
Report, several data gaps have been identified regarding the extent 
of the contamination and the impact on the environment. The data_ 
gaps ident-ifi:ed~-dTir̂ i-ng--the_meetin5, include, but are not limited "tc, 
a determination of the characteristics of. the swamp, in-situ water 
^quality in the_ s_wamp.,_ nature and extent of . site related contaminants,, 
_and the impact on biota, as.__well_a,s the.aeriaJ.._eoc.tent of the 
contaminated biota. It was emphasized several times during the 
meeting that the ̂ oal of the investigation of the swamp, as stated in 
the May 4, 199 0, Scope of Work, requires Akzo and ICI to investigate 
the nature and lateral and vertical extent of contamination as well 
as to assess the impact to human health and the environment. 

Ihe boundary, ojf -the-Cold.-Cre.ek Swamp-must—be-.^determined in order to 
evaluate' the overall impact the contamination may have on the 
surrounding area. In addition, the influence _t.he_sw.amp has on area 
groundwater is required as part of the RI for the swamp. This 
information "will be necessary during the development of potential 
alternatives. During the meeting it was estimated that the swamp was 
300 to 500 acres. The RI need to be expanded on this and described 
concerning lie., usage, of _the _property surrounding the swamp and the 
_interconnection between the swamp and area-groundwater. 
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A second data gap identified during the meeting was the need to 
determine in-situ water quality within Cold Creek Swamp. 
Specifically;-Information including, but not limited to, hardness, 
pH, and Eh should be obtained if not currently available for this 
site. P"arametigrs_which may i nf 1 -nf̂ Jirĵ ^ t̂ he mobility and/or 
bioavailaKility of the._contamination must be addressed in the swamp 
RT.--A determination should be made whether the mercury 3cnown to be 
present in the swamp is "tied up" by sulfide in the water. 

Based on information presented in the RI dated May 1988, there was a 
concern that the nar.nrp and extent of contamination in the swamp had 
..not been well defined as" diSCUSSfed during the meeting. Composite 
soil Ep'rincTS were collected over a three foot interval at 
thirty-eight locations. ••̂ ampipq wpnp analyzed for a limited number 
of inorganics. In addition, seven samples were analyzed tor priority 
pollu^nrsT^ Since the actual depth of contamination is not known in 
the swamp, additional information will be necessary regarding the 
de^th of, and naturp nf, the contamination in the swamp. It was 
suggested a sampling interval of one foot may provide the detail 
necessary to determine the vertical migration of contaminants. 
Additional sample locations will also be necessary to determine the 
horizontal extent of the contamination. The swamp investigation 
should ev^^^flte the type of mercury known to be present in the swamp 
as well as provide information regarding the impact of other 
potential contaminants, both inorganic and organia. 

Finally, as discussed during the meeting, the June 1989 biota study 
has demonstrated the bioavailability of several inorganics in the 
swamp. The levels found in the biota collected exceeded background 
levels. Mercury, zinc and chromium were specifically noted has, 
elevated in swamp bloLa" A comprehensive biota stuay neeas to be 
'Included dnri-ng the investigation of the swamp. This study should 
include sm" 1 rViPmistry, collection of additional invertebrates, 
determination of p,Lant uptaicp and the collection of higher trophic 
species in the swamp ffishr Pima 11 mammals, reptiles) and the Mooiie 
~j!liyer (l:ish)._ The detection limits for the analysis of the biota ^/i/^^ 
coliectea snould be low enough to provide useful data. / A - "^"^OSI 

The above discussion represents the concems presented during the ""̂ - A':-̂  
June 28, 1990, meeting. The purpose of the meeting was to assist 
Akzo and ICI during their development of the workplan for the 
investigation of the swamp. EPA reserves the right to provide 
additional comments following a review of the wor3cplan. As agreed 
during the meeting, Akzo and ICI will provide a schedule for 
submittal of the workplan two weeks following receipt of this letter. 
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If you have any questions regarding the above concerns, please do not 
hestitate to contact me at (404) 347-2543. EPA appreciates Akzo's 
and ICI's continued interest in conducting the remedial investigation 
and feasibility study for Cold Creek Swamp. 

Sincerely, 

James E. McGuire 
Remedial Project Manager 
South Superfund Remedial Branch 

cc: Joe Downey, ADEM 
Lee Erickson, ICI 
John Johnson, Akzo 
Lowell Martin, ICI 
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United States Department of the Interior 
ESH A>fD WILDLIFE SERVICE 

P.O. Drawer 1190 
liaphne, Al 36526 

tHoa i 

October 5, 1989 

OCT 15 m s 

•\:".rcM ;v Mr. Douglas Mundrick, P.E., Chief i.»* 
South Site MarAgement, Section Art.i.-.:.i. ;, 
Superfund Branch 
United States Environ/nsntal Protection Agetxry 
345 Courtland Street N.W. 
Atlanta, Georgia 30356 

Dear Mr. Mundrick: 

The following are our preliminary comroents relative to the Stauffer 
Chemica.1 Con\pat;y Cold Creek Sv,-7jjnp biota study conducted by BCM &\gineer8 
Inc., durini the fall of 1988. 

The primary intent of this investigation was to assess bioavailability of 
the ele^-ated levels of several metals, particularly mercury, found in Cold 
Creek Sv.-ajop sediments. It was alao anticipated that if uptake was 
occurring through ths biota flome interpretation could be made regarding 
affect on the ecosystem. The ultimate value of the data was to determine 
if remedial actions were warranted and, if BO, what thoae actions night 
entail. 

In reviewing the data we find that the bioavailability of joercury reported 
in an earlier study of the swamp has been confinned at all three trophic 
levels sampled. The maximum levels of aercury found in fiah, 1.9 ppm, was 
cotnpared with the most recently compiled data from the Fish and Vildlife 
Services' National Contaninant Biomonitoring Program (hCBP). During 1984-
1985, 315 composite ssjrples of whole fish from 109 stations located at 
contaminated as well as uncontaminated sites were analyzed for a nunber of 
pollutants. The mean concentrationa of mercury during theae 2 years were 
0.10 ppxu with a naximum of 0.37 prm and an 85 percentile (the concentration 
not exceeded by 85% of the s.'Miples analyzed) 0.17 ppm. The maximum level 
wxLS from a fish composite SAmplo collected at a site on the Pee Dee River 
in Scuth Carolina with a history of oercurj" contamination frora a paper 
manufacturing induutry. It is obvious that the roert;ury found in Cold Creek 
Swamp fiah is far in excess of that reported by the national monitoring 
network. 

The Food and Drug Administration (FDA) haa established an action level in 
the edible portions of fish at 1.0 ppm rceth^-1 mercury. About 90% of the 
totsi-l raercury found in tL-ssue is in the methyl form. Since approximately 
70% of the mercury occurring in whole fish la concentrated in the muscle 
tiasije (the edible portion) there is an excellent possibility that the FDA 
action level for methyl mercury maj* be exceeded in fish Inhabiting Cold 
Creek Swajnp. This may be of particular concem slnoe an earlier atudy in 
the swump found even higher concentrations in fish, 3.1 ppm. Because of 
the low water level in the swamp at the time of the BCM study, larger 
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mature fish occupying the top trophic levels, i.e., largemouth baaa, were 
not found. As mcrcviry is primarily concentrated through the food chain, 
these final consumers usually contain the highest body burdens. IXiring 
periods of high water, when these species migrate into the swamp, they 
could be biomagnifying mercury to levels previously unreported from this 
area. 

In addition to fish, the other species sampled, crayfish and earthworms, 
also contained elevated levels of raercury, 1.2 ppm and 2.5 ppn, 
respectively. Notwithstanding the direct concem for these organisms, it 
must be recognized that they al«o provide an Important food source for 
higher trophic level consumers. Lethal as well as sublethal effects on 
growth, development, reproduction, blood and tissue chemistry, metabolism, 
and beh.av\or ĥ ivc been .noted in a nwnber of species fed diets containing 
mercury within the range of these concentrations. 

We interpret the results of this study to ahow that the extremely high 
levels of aercury previously documented in Cold Creek Swamp sediments are 
now confirmed as being bioavailable and existing in elevated 
concentrations in all three tropic levels sampled. The levels are of such 
a magnitude to demand concem, particularly for the higher tropic level 
consuming organisms. There should also be consideration for the rick 
associated with any human activity in the swamp. 

Copies of this report have been suhndtted to our Washington Office 
contaminant and research divisions for their input regarding any additional 
data needs and the possibility of remedial action. We anticipate the 
completion of our review and the suhmittal of specific recommendations no 
later than November 15. We appreciate the opportunity for this involvement 
and look forward to our continuing cons\jltation regnrding the jrercury 
contamination of Cold Creek Swamp and the very real threat to this 
ecosystem. 

Sincerely yours. 

Field Sux»rvisor 

oc: Don Shultz, FWE, Atlanta, GA 
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United States Depanment of the Interior 

nSH AND WILDLIFE SERVICE 

P.O. Drawer 1190 
Daphne, Alabama 36526 

May 3, 1990 
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Mr. Don Schultz 
U.S.Environmental Protection Agency 
College Station Road 
Athens, Georgia 30614 

Dear Nr. Schultz: 

The following are our final comments concerning the Stauffer 
Chemical Company Cold Creek Swamp biota study conducted by BO'. 
Engineers lac., during the fall of 19S3. 

On October 6, 1989, we submitted to E?.\ our preliminary comm = nto 
relative to the study (see attachment). It had been S^auffHrr's 
position that although e\-tremel.y high levels of mercury did e\-ist 
in the swamp sediments it was not accessible to che st-amp bicta. 
This question of bioavailability is what prompted the DCM scudy. 

There can now be no question of bioavai iabi li tj" since elevated 
mercury concentrations were found in all trophic levels samplr-d. 
In fact, the levels found in Cold Creek Swamp fish were far in 
excess of any values reported from the Fish and Wildlife 
Service's national monitoring network. A further indication of 
bioavailability is the comparison between Cold Creek Swamp 
samples and area background samples. Although measurabl."? 
concentrations of mercury were found in all samples at every 
station in Cold Creek Swamp, the background samples collscrec 
from similar but unaffected habitats reported mercury as belct--
the analytical detection limit (0.1 mg/kg). 

The BCM study concluded that since the digestive tracts i;ere net 
purged prior to analysis "some of the mercury reported may have 
been in part, or entirely, due to residual mercury contained ir. 
the sediment remaining in the animal." Ths point here bein? i-->.z 
sediments may contain varying ratios of organic (b.: oavailab le ) 
and inorganic (unavailable) mercury whereas tissues contain 
primarily the organic form. The report also stated that since 
only total mercury was analyzed there was no way to dstermin?: 
what f raction., , i f any, w-as the bioavailable organic form. 

.As was discussed in our preliminary com.-nen-s , a?pro-:imn.r,e Ly 
90 percent of mercury found in tissue is in the methyl (organii-) 
form . 
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Since fish samples do not contain a significant amount of 
sediment, that medium would be eliminated as a mercury source 
resulting in a residue principally derived from tissues and of 
the organic forin. Therefore, the majority of total mercury 
reported in the swamp fish samples would be bioavailable. 

Approximately 70 percent of the mercury occurring in whole fish 
samples is found in the muscle tissue (edible portion). When the 
entire fish is analyzed, as was done in this -study to assess food 
chain uptake, the tissues with less ability to concentrate 
mercury function to offset the higher concentrations in the 
muscle tissue, thereby resulting in lower overall residue values. 
Conversely, if only the muscle tissue had been analyzed, much 
higher values would have been anticipated. This should raise a 
particular concern from a human health standpoint since the whole 
body mercury concentrations, 1.9 ppm, were found at approximately 
twice the Food and Drug Administration action level. 

The highest concentration of mercury found, 2.5 ppm, was in worr:is 
collected from Cold Creek Swamp sediments. It was anticipated 
tha-t if the mercury was bioavailable these organisms, because of 
their direct contact with the sediments, would contain the 
highest residues. Although not in as direct contact with the 
sediments, crayfish and fish were selected based on this same 
criteria. A major concern of the Fish and Wildlife Service was 
that since these organisms constitute a major food source for 
higher trophic levels, i.e., birds and mammals, any mercurj" 
uptake could be transferred and biomagnified up through the food • 
chain. A determination of mercury storage sites, whether in the 
tissue or in sediments associated with the gut, is of less 
concern in this assessment since the entire organism is consumed 
by the predator. Any mercury existing in the inorganic form 
could be rapidly transformed by microbial activity into the 
highly toxic methylmercury. 

The objective of this study was to determine if the e.xtremely 
high levels of mercury found in the swamp sediments were 
bioavailable and being incorporated by the swamp biota. It was 
agreed that if significant uptake was found to occur at the lower 
trophic levels the investigation would be expanded to assess 
biomagnification through the food chain and effects on population 
dynamics. There can be no doubt now that sediment mercury is 
bioavailable and is being concentrated at significant levels. 
This further evaluation is particularly important since the 
highest concentrations of mercury have historically been found in 
the top-level predators. 
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It is our recommendat: that the following actions be taken: 

An IM.MZDI.ATZ assessment of the potential human hP""'-"'̂  
dangers-that may be associated with elevated mercury 
concentrations in edible fish and other food items. If a 
health risk is concluded, methods to warn and even exci'jde 
the public from the swamp and affected areas should be 
implemented. 

Aji_e_.K̂ panded study in t^i^gwamp t_o ass'ess mercury uptake 
^througTT the faad chn ̂"n ^ » ^ partTcuiar empnasis on 
watsrTowT and i.'ading birds. A determination of any 
effects on reproduction a.Td other important populaticr. 
dynamics. 

mouth of Cold Creek Swamp to determine if mercury 
contamination has impacted the river. 

I h a n a i v.a—siir"-'-̂  
of mercury com 

-i-n-n̂  na'̂  ̂  iTlfT.ts to better de 
.amination . 

• to traci 
nated 

5. The development of a longterm monitoring stud: 
the association and effects of mercury contam; 
sediments with the swamp and possibl.v river biota. 

5. The formation of an advisory group to design the 
investigative studies and assist in the data 
interpretation. The group should include, as a mini.nu.T,. 
representatives of the Environmental Protection Agency, 
the Alabama Department of Environmental .Management, 
Alabama Department of Conservation and Natural Resources 
Game and Fish Division, AKZO Che.mical Inc., and the U. .<; . 
Fish and Wildlife Service. 

We are particularly concerned i.-ith maintaining a close contact 
with the progress of the FI/~S and the development of additicr.z, 
biological investigations in Cold Creek Swamp and the .'̂ lobiie 
River. Please advise if t.e can be of additional service. 

Larry £.,^oldman 
Firrld Sunervisor 

cc Don Schultz, FVS, Atlanta, GA 
Don White, FWS, Athens.GA 
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UNITED STATES DEPARTMENT OP COMMERC 
National Oceanic and Atmospharic Adminlstraclc 
NATIONAL OCgAN SERVICE 

c/o USEPA 
Emergency Response Section 
345 Courtland Street 
Atlanta, Ga. 30365 
October 20, 1989 

Diane Scott, Remedial Project Manager 
USEPA/Superfund Branch 
345 Counland Street 
Atlanta, Ga. 30365 

Subject: Stauffer ChemicaJ Cold Spring Site, Mobile, Alaban^a 

NOAA has reviewed the report on Heavy Metals Levels in Cold Cnr̂ k Swamp Biota and 
the Remedial Investigation, fcnd offers the following comments. 

Summary 

Past activities at the Cold Creek site have led to contamination of two major types: mercury 
and pesticides/hexbicides. The mercury was released with wastes from the chlor/alkalai 
plant, used to make chlorine and caustic (sodium hydroxide) from brine solutions. A 
variety of pesticides and herbicides were manufactured at the site. The RI investigations 
focussed on the thiocarbamate-bascd insecticides, but no clear siaienxnt was found 
describing the full product line that was produced. From the start ofthe facility in the late 
1950s to the early 1970s, wastes of both types were placed as sludges in a number of 
uniined disposal areas and ponds on site, as well as being discharged directly to Cold 
Creek Swamp. Some NOAA resources are known to be present in the latter wetlands, and 
the Mobile River near the site is an area of major utilization by NOAA re.sources. 

Mercury was found at marginally elevated concentrations (up to 24 mg/kg) in some soil 
samples from waste ponds on site, but these levels were lower than the very high 
concentrations observed in the sediments from Cold Creek Swamp. The latter ranged to a 
high value of 690 mg/kg, and averaged about 185 mg/kg. The expected concentration for 
nalural soils/sediments would be approximately 0.05 to 0.1 mg/kg. 

Mercury concentrations in the groundwaler were below the detection limits, but the latter 
was 0.6 {ig/1, subsr.i/itially above the chronic EPA ambieni water quality criteria (AWQC) 
for the protection of freshwater life of 0.012 jig/l (the acute AWQC is 2.4 ^g/1). 

Mercury was also measured in the tissue of fish, crayfish and "worms" from Cold Creek 
Swamp. The concentrations of merciu^ in the edible tissue did not exceed, but were very 
close to, the FDA limit of 2 mg/kg for edible tissue that is commonly used as a reference 
value for fish tissue. 
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Only marglrml concentrations of the measured thiocarbamate pesticides were detected at the 
site in any media. Toxicity data are limited for aquadc organisms for the thiocarbamate 
pesticides, but indicate that concentrations in the hundreds of ppb (|xg/l) to low ppm 
(mg/kg) arc likely to be toxic to sensitive fish and invcrtcrbratcs. The concentrations of the 
measured pesticides in the gioundwater were generally less than 10 ̂ Ig/l, below the levels 
expected to show substantial toxicity. These substances were detected, however, in the 
scdin^cnts of Cold Creek Swamp at conceairations up to nearly 2 mg/kg each (sum ofthe 
measured substances was up to 7 mg/kg in one sample). Ko nr>easurements were made of 
any pesticides in biota samples. 

Comments 

There are two major points of concem regarding the Stauffer site: 1. the threat (toxicity) 
of the sediments in Cold Creek Swamp and 2. the possibility that migration of 
contamination from Uie di.sposal areas on site may be continuing periodically, or will in the 
future because of contact with shallow groundwater. 

Firstly, no specific surveys have been performed to determine NOAA trust resource 
utilization of Cold Creek. Species of interest to NOAA believed to inhabit Cold Creek in 
the area near the site arc blues crabs and white shrimp. Blue crab arc known to use 
tributaries along the Mobile River as over-wintering areas. Many marine and estuarine 
^ecics use the Mobile River near die confluence -v-dth Cold Creek. Important species arc 
listed in Table I. 

Table 1. Species utilizing the Mobile River (Becassio et al. 1982) 

NuTsary Migratory CommereJai 
Species Araa Routa Fishery Fishery 

Estuarl.ifl and Marine Fish 
Spotted Seatrout X X 
Atlantic Croaker X 
Rad Drum X 
Black Orwn X 
Spot X 
Southern Wngflsh X 
Sheepshead X 
Southern Flounder X 

Recreational 

Striped Mullet 
GuW Menhaden 
Bay Anchovy 
Ladyfish 
\M\'ne Mullet 
Striped Bass 
S'Kipjad< Hon'lftg 
AJaoama Shad 
Alligator Gar 

l/^vartabratfla 
Shhmp 
B!ue Crab 

X 
X 
X 

X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
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L The greatest threat to NOAA trustee resources that has been clearly identified is the 
widespread distribution of mercury in the sediments of Cold Creek Swamp (see Table 2). 
The concentrations observed are on the order of 10,000 times what would be expected for 
"natural" levels. The maximum coiiccntrdtion that was measured was over 1500 dmcs the 
lowest Apparent Effects Threshold value for mercur)' (to the extent that AET values arc 
applicable to this situation). 

Table 2. Maxiiuum concentrations (mg/kg wet weight) of trace elements in biota samples 
from Cold Creek and background stations. 

/^ 

Soecies cc BG cc BG 
CCQCSL 

CC BG 
I pad 

CC BG ^ CC BG CC BG CC BG 

Rah <0.2 <0.2 2.0 2.3 

Crayllsh 0.2 <0.2 1.0 0.5 

Worms 2.S 2.0 1.0 0.9 

12 0.8 2.5 4.4/ 1.9 <0.1 4.7 18 41 31 

27 13 5.9<2.S 1.2 <0.1 h . \ < M 23 13 

3.8 1.S 11 ie( 2.S <0.l/<1.2<t.2 24 16 
C C : Cold Cieok samples 
BG: Backqfouf\d cample s 

Because only relatively low concencrations of mcrruo' ^crc found in the soils on site, it 
appears that the mercury in the wetlands is residual material from the past era of direct 

astc discharges. The RI report indicates that, because the mercury was discharged 
together w/ith carbon disulfide, it is likely that the mercury accumulated in the wetland as 
mercuric sulftdc, which bas a very low solubility. The RI argues that this form of mercury 
Trimmobile and hence poses a minimal threat to humans or natural resources. However, 
mercuric sulfide would not be stable under aerobic conditions, but would oxidize and form 
much more mobile mercury phases. In addition, methylation of mercury may occur under 
cither aerobic or anoxic conditions. The fact that the ussucs of resident organisms are 
contaminated with mercury is a clear demonstration that the mercury in the sediments is not 
totally immobilized. 

It is nol possible to estimate tlw toxicity of the sediment-bound pesticides with available 
data. The concentrations in the water (surface and ground) at the site were low compared 
to the known water toxicity and the concentrations in tJie sediments were not extremely 
high compared lo the conccnrritions that are observed for some substances at Superfund 
sites. The points of concem arc thai the pesticides are created to disrupt biological systems, 

'k\ V̂ 
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that the levels of the pesticides that were measured arc not negligible, that there were \ 
multiple pesticides present, and iJhat the wetland is also contaminated with mercury leading 
to possible synergistic toxicity. In addition, since the pesticide contamination likely anjscj^ 
trorr. the discharge of waste water, it is possible that a number of other organii,$«irsc[nccs\ 
that are by products of the pe-siicide manufacture could be present as weU-lbtjfwere not \ 
measured. As noted above, it is also possible that other pesticides were manufactured at 
the fadlityand hcr.ce may be present in the sediments. 

The RI provides data to argue that the pesticides are not gready persistent in the 
environment. However, the data provided indicate that sediment-bound ihiocarbamatc 
pesticides arc much more stable tnan those in water or in biota and that they are even more 
stable under anoxic conditions. The fact that these compounds were delected in the 
sediments of the wetland indicates that either there is an ongoing source or that the 
pesticides have persisted since earlier discharges. 

In summary, the data arc sufficient to clearly demonstrate substantial contamination in the 
wetland. The data also indicate, but not entirely convincingly (see below), that this 
contamination is the result of past practices and is not from on-going sources. Additional 
evaluation of the groundwater flow would be helpful lo answer the latter question. More 
iraportandy, because of the question of the availability of the mercury, the toxicity of the 
pesticides and the possible presence of other toxic substances, it is difficult to evaluate how 
toxic the conlaminated sediments are based on the available data. TTic^ologicii_nsk 
assesimgnLpresented in the site reports did not appropriately address tfic^ssible direct ^ 
Impacisjn retruirnr (jir^r^n?: The vei7-high levels of ttietvuj'y alone are uit̂ bably worth 
some remedial response, but it is not clear to what extent the wetland should be destroyed 
for this cleanup. A^onservarive approach, '><|ny f"f eyample. available sediment _ ^ 
gtndelJDCs for n^rcury in sediments, may result In greater destrucuon of the wetland than is 

"aRKcssaiy-fg the protection ot-riatmal Tcsoiirces. The most appfopriatt approach would be 
(solid•phaae)-^ioassaia.srLsamples from the wetlandtt)determingTRe 

that arc loxic enough to warrant isbiation fmiiot}ebiota"aGd/oi to develop 
~ on-levcls (conccmrations in the sediments) toguiaeTcleAikiti flnlgrr— 

2. The status of the groundwater at the site is also of concern. Tbe RI is careful to 
docunxjnt that, under the present "normal" operating conditions, local groundwater 
withdrawal creates substantial depressions in the water-table aquifer in the vicinity of the 
site. These data indicate two important features: a) the landfill and ponds on site arc well 
above the groundwaler under present conditions and hence arc not sources of groundwater 
contamination and b) the surface waters of Coid Creek Swamp are above the groundwater 
level and so, if there is a connection, the wedand would act to recharge the groundwater 
rather than being a discharge point for the contaminated groundwater. These inicrpreiAtions 
appear to be correct for present conditions. However, the RI is less precise about the 
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possible conditions dut may have occurred historically, or may occur in the future when 
groundwater utilization may change. It is also not clear from the RI to what extent the 
present operations arc in fact "normal," and to what extent they vary due to plant 
maintenance schedules, equipment breakdowns, strikes, and other changes m day-to-day 
operations. 

The reported groundwater elevations in the vicinity of tlic site ranged from aboul 70 feet 
below the ground level to about 13 feet below the surface, but no attempt was made to 
clearly discern the probable natural (in the absence of pumping) groundwater level for the 
site or for any of the disposal areas that remain on site. If the shallow elevation is 
representative of nanjral conditions, then some of the deeper disposal areas could reach 
groundwater in the future, particularly under high-water conditions in the Mobile River 
Higher water levels could also lead to discharges of groundwater to Ĉ old Creek Swamp or 
the Mobile River, after contamination by contact with residual wastes in the disposal area. 

The proposed remedy for tliese areas is simple impermeable capping in place. Only as long 
as die groundwater in the shallow aquifer does not contact the wastes will the cappmg be 
reasonably effective in reducing/eliminadng the migration of contamination. Therefore, it is 
imponant that the possible range of the groundwater excursion be defined, including what 
might seem to be rare or extreme situations (e.g., 100-year class flooding, possible sea-̂  y 
level rise, and local land subsidence). 

^John A. Lindsay ^ 
Coastal Resource Coordinator 
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UNITED STATES E N V I R O N M E N T A L PROTECTION AGENCY 

R E G I O N IV 

345 COURTLANO STREET. N.E. 
ATLANTA. GEORGIA 30365 

JUH 0 1 1930 

4WD-SSRB 

Mr. Lee Erickson 
Envirorunental Manager 
ICI Americas 
1391 South 49th Street 
Richmond CA 94804 

RECEIVEB-RICHMOND 

07 1990 JUN 
ENVlROr^MEMTAl SERVICES 

& OPERATIONS 

F i i ^ : GC: TO: 

RE: Stauffer Superfund Sites - Cold Creek Swamp 
Remedial Investigation Advisory Committee 

Dear Mr. Erickson: 

This letter serves to transmit copies of the May 1988 Remedial 
Investigation Report and the June 19 89 Cold Creek Biota Study to 
members of the Stauffer Cold Creek and LeMoyne Advisory Committee. 
These documents contain the latest information the Agency has 
regarding the Stauffer sites. The committee is scheduled to meet on 
June 28, 1990 at 10:00 am in the Waste Planning Branch's Conference 
Room #1. The purpose of the meeting will be to identify data gaps 
which currently exist regarding the contamination in Cold Creek 
Swamp. If you are unable to attend this meeting, please provide me 
with written comments or contact me at (404) 347-2643 by June 27, 
1990. 

The Agency appreciates your support of the Superfund program. 

SiJie«5fely, 

es E. McGuire 
Remedial Project/Manager 
South Superfund Remedial Branch 

Enclosure 
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Ms. Mariam Tehrani 
Manager of Envirorunental Affairs 
Chemical Division 
Akzo Chemical, Inc. 
300 South Riverside Plaza 
Chicago, Illinois 60606 

RE: Stauffer Chemical - LeMoyne and Cold Creek Sites 
Heavy Metal Levels in Cold Creek Biota 

Dear Ms. Tehrani: 

This letter serves to transmit comments recently developed by the 
Fish and Wildlife Service (FWS) regarding the June 1989 study titled 
Heavy Metal Levels in Cold Creek Biota. The enclosed information 
supplements the previous comments developed for this study by the 
FWS. I concur with the majority of the recommendations made by the 
FWS. In particular, I agree that it would be appropriate to form an 
advisory committee to assist in the development of the remedial 
investigation workplan for Cold Creek Swamp. The Agency will take 
the lead on forming the committee. Akzo and ICI are encouraged to 
participate. 

If you have any questions, please contact me at (404) 347-2543. 

rXncerely L,— . A .--sincerexyi,^— , > ,7 \2_ r/^j 
James E. McGuirje 

/Remedial Pro jecr t Manger 
South Superfund Remedial Branch 

Enc losu re 

cc: Lee Erickson, ICI 
Joe Downey, ADEM 

Printed on P e c y d f o •' loer 




