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PREFACE 

In October 2004, the U.S. Environmental Protection Agency (EPA) Office of Pollution 

Prevention and Toxics (OPPT), the 3M Company (3M) and its subsidiary, Dyneon, LLC 

(Dyneon) (hereinafter referred to as 3M) entered into a Memorandum of Understanding 

(MOU) to develop an environmental assessment program for perfluorooctanoic acid 

(PFOA) at 3M’s Decatur, Alabama facility (the Site).  The document, Memorandum of 

Understanding Between the U.S. Environmental Protection Agency and 3M Company 

and Dyneon LLC for a Perfluorooctanoic Acid (PFOA) Site-related Environmental 

Assessment Program contains the specific requirements of the agreement between EPA 

and 3M.  A copy of the MOU is provided in Appendix A. 

The goal of the PFOA Site-Related Environmental Assessment Program was to gather 

data and other information that will address fully the following question in the MOU, 

referred to as “the Charge”: 

“Are current PFOA environmental releases and sources of those environmental 
releases from the Site and the presence of PFOA in environmental media on and 
around the Site sufficiently understood so that the pathways of migration and 
exposure to PFOA associated with that Site are adequately characterized and 
assessed on a screening level basis?” 

3M worked closely with the EPA and interested parties to develop a work plan for 

sampling environmental media for PFOA at the 3M Decatur, Alabama plant.  From 

October 2004 to December 2006, field activities were conducted in accordance with the 

work plan.  Over 1,000 environmental samples were collected for PFOA analysis from 

the following environmental media: 

On-Site 

• Groundwater. 
• Soil. 
• Vegetation. 
• Small mammals (serum and liver). 
• Surface water. 
• Sediment. 
• Sanitary wastewater from the 3M Decatur plant. 
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Off-Site  

• Groundwater. 
• Soil. 
• Surface water (Tennessee River and Bakers Creek). 
• Sediment (Tennessee River and Bakers Creek). 
• Porewater (Tennessee River sediment). 
• Fish (whole body and fillet from Tennessee River and Bakers Creek). 
• Clams (Tennessee River and Bakers Creek). 
• Public drinking water treatment plants at six locations along the 

Tennessee River. 
• Decatur Utilities wastewater treatment plant influent, effluent and sludge. 
• Morgan County Landfill leachate. 

 
Also, in accordance with the work plan, a file review and survey were conducted of off-

site waste disposal facilities that had been used by the 3M Decatur facility during its 

period of operation. In addition, a survey was conducted of off-site wells in the vicinity 

of the Site, and the areas around waste disposal locations were reviewed for water use.   

The data and information generated under the work plan were collected using scientific 

practices, protocols and procedures that have been designed to ensure data of high 

quality, objectivity, utility and integrity.  The data were used to assess the presence of 

PFOA in environmental media in and around the Site. Pertinent data were then used to 

prepare the screening level human exposure assessment as required by the MOU. 

Under the MOU, the following three reports are required to be prepared: 

1. Data Assessment Report, 

2. Screening Level Human Exposure Assessment Report, and 

3. Future Data Needs Assessment Report. 

Although these reports have been prepared as stand-alone documents, they should be 

reviewed sequentially, as listed, and in context of each other to acquire a full 

understanding of the PFOA environmental monitoring program that was conducted to 

address the Charge in the MOU. 
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This Data Assessment Report is a robust summary of all the data and information 

generated under the work plan and data that meet the requirements of the MOU. The 

PFOA environmental monitoring program conducted for the 3M Decatur facility provides 

the information required for characterization of PFOA in environmental media in and 

around the Site and associated pathways of migration.   

 



  

1. INTRODUCTION 

1.1 BACKGROUND 

The 3M Company (3M), its subsidiary, Dyneon LLC (Dyneon), and the United States 

Environmental Protection Agency (EPA) entered into a Memorandum of Understanding 

(MOU), effective October 25, 2004, that memorializes the commitment of 3M and 

Dyneon (hereafter together referred to as 3M), to conduct a Perfluorooctanoic Acid 

(PFOA) Site-Related Environmental Monitoring and Assessment Program (Program) for 

the 3M Decatur Alabama facility (EPA, 2004).  A copy of the MOU is provided in 

Appendix A.  Background information on the development of the MOU is contained in 

Section IV of the MOU.  The objectives of the Program are to address EPA and 3M data 

needs including:  

1. Characterizing the sources and concentrations of PFOA in various 
environmental media and the migration and extent of PFOA associated 
with the Decatur facility,  

2. Identifying actual or potential receptors and human exposure pathways, 
and  

3. Collecting data necessary to perform a screening level human exposure 
assessment (SLHEA).   

The goal of the Program is to gather data and other information that address fully the 

following question, which is referred to as “the Charge” in the MOU:  

“Are current PFOA environmental releases and sources of those environmental 
releases from the Site and the presence of PFOA in environmental media on and 
around the Site sufficiently understood so that pathways of migration and exposure to 
PFOA associated with that Site are adequately characterized and assessed on a 
screening level basis?”  

The MOU contains further clarification that: 

“…The Screening Level Exposure Assessment of current human Exposure to 
PFOA Associated With the Site shall include a quantitative assessment for any 
exposure pathway for which the data allow quantitative assessment, and a 
qualitative or semi-quantitative description of exposure where the data do not 
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allow quantitative assessment.  The Screening Level Exposure Assessment will be 
based on data necessary to understand sources of release associated with the site 
and Pathways of Migration of those releases.  Although the Screening Level 
Exposure Assessment will focus primarily on human exposure, it will characterize 
the presence of PFOA in Environmental Media, including biota, on and off the 
site as a result of Current or Past Manufacturing Activities.” 

Additional clarifying comments and definitions to the Charge are described in the MOU.  

The evaluation of the PFOA Site–Related Environmental Monitoring and Assessment 

Program in meeting the Charge will be performed through a peer consultation process 

that will be administered by an Independent Third Party (ITP). 

3M developed a phased approach to obtain data on the presence of PFOA in various 

environmental media at the Decatur site.  This phased approach was designed to provide 

for the systematic collection of data that would satisfy EPA’s data needs related to 

release, occurrence and transport pathways identified in the Preliminary Framework for 

Enforceable Consent Agreement Data Development for PFOA and Telomers (EPA, 

2003a) (Docket ID No. EPA-HQ-OPPT-2003-0012-0056); Item 10:  Monitoring – 

Fluoropolymers, EPA Data Needs (EPA, 2003b) (Docket ID No. EPA-HQ-OPPT-2003-

0012-0200); and the December 9, 2003 “Road Map” (EPA, 2003c) (Docket ID No. EPA-

HQ-OPPT-2003-0012-0267) and to support a screening level human exposure 

assessment.  3M’s phased approach (Phases 1, 2 and 3) is described in more detail in 

Sections 1.4, 1.5 and 1.6. 

Environmental monitoring activities conducted by 3M in 2000 and subsequent activities 

conducted in accordance with a Letter of Intent (LOI) to EPA in March 2003 comprise 

Phase 1 of the PFOA Environmental Monitoring Program.  Phase 1 consisted of 

groundwater sampling at on-site wells, sampling of 3M facility wastewater effluent, and 

sampling at three locations in the Tennessee River for surface water, sediment, fish and 

clams. 

Considering information generated from Phase 1 activities, 3M worked with the EPA and 

interested parties to develop the Phase 2 program.  This involved multiple discussions 

and meetings to formulate a work plan.  In October 2004, the Phase 2 Work Plan for 
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Sampling Environmental Media for PFOA at the 3M Decatur, AL Plant (Phase 2 Work 

Plan) was approved by EPA.  

Although some data had already been collected under Phase 1, the final Phase 2 Work 

Plan presented a formal plan to collect data under Phase 2 and provided the methodology 

for completing some Phase 1 sampling.  The Phase 2 Work Plan is attached to the MOU 

(as Appendix B to the MOU).   

The Phase 2 field activities were conducted from October 2004 to December 2006.  

Additional enhancement activities were performed during the course of the field program 

that were not identified in the Phase 2 Work Plan.  These additional enhancement 

activities were reviewed and approved by EPA and are identified in Section 4 of this 

report.  

This Data Assessment Report provides a description of all of the activities performed and 

a presentation and evaluation of the data collected under Phase 1 and the Phase 2 Work 

Plan and its associated enhancements.  All of the data presented in this report were 

collected to characterize the presence of PFOA in environmental media on and around 

the Site and for transport pathway characterization.  A subset of these data was used to 

support a screening level human exposure assessment and is identified in Section 4 of this 

report.   

The Data Assessment Report is being submitted to the EPA in accordance with Section 

V.D.1 and V.D.2 of the MOU.  As indicated in Section V.D.1 of the MOU, it is one of 

three reports due to the EPA.  The remaining two reports, submitted as stand-alone 

reports concurrently with the Data Assessment Report, include the Screening Level 

Human Exposure Assessment Report and the Future Data Needs Assessment Report.  The 

specific requirements for each report are contained in Sections V.D.2, V.D.3, and V.D.4 

of the MOU, respectively. 

During the performance of Phase 2 Work Plan elements and in accordance with MOU 

Section V.B.3, 3M submitted quarterly status reports to EPA containing a brief 

description of the implementation status of the Phase 2 Work Plan, a summary of the 
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technical consultations and agreements between EPA and 3M regarding the performance 

of additional enhancement activities that were not identified or specifically described in 

the Phase 2 Work Plan, and copies of analytical reports that had undergone quality 

assurance and quality control review within the MOU-specified period.  The first 

quarterly status report was submitted on January 25, 2005.  Subsequently, quarterly 

reports, which focused on providing updates on the preparation of this report and other 

reports required under the MOU, have been submitted to EPA.   

1.2 PFOA 

Perfluorooctanoic acid (PFOA) has been manufactured since the early 1950s. Its main 

use is as an emulsifier and processing aid for the manufacture of fluoropolymers.  PFOA 

is a straight-chain organic acid in which hydrogen atoms have been replaced by fluorine.  

PFOA is completely fluorinated.  Its molecular formula is C8HF15O2.  The carbon-

fluorine bond on this molecule imparts stability to PFOA.  PFOA is a compound of 

interest for EPA and other regulatory agencies because of its persistent nature. The 

following is a summary of the various names and identification numbers for PFOA as 

well as its molecular and structural formulas. 

CAS Number: 335-67-1  

EC Number: 206-397-9  

IUPAC Name: Pentadecafluorooctanoic Acid 
(PFOA) 

 

Molecular Formula: C8 H1 F15 O2  

Structural Formula: 

 

 

Although the structure above depicts the acid form of the 
compound, the analysis of the various media is presented 
as the dissociated anionic form of the compound. 
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Molecular Weight: 414.07 g/mol  

Synonyms: Perfluorooctanoic Acid;  
PFOA; 
RM 242; RM 258 
Pentadecafluoro-1-octanoic acid; 
Perfluorocaprylic acid; 
Perfluoroheptanecarboxylic acid; 
Perfluoro-n-octanoic acid; 
Pentadecafluoro-n-octanoic acid; 
Pentadecafluorooctanoic acid;  
n-Perfluorooctanoic acid 
1-Octanoic acid, 2,2,3,3,4,4,5,5,6,6, 
7,7,8,8,8-pentadecafluoro 

 

1.2.1 Physico-Chemical Properties 

The physical and chemical properties of PFOA are summarized in Table 1-1.  Because of 

the surfactant properties of PFOA, it is not possible to measure an n-octanol-water 

partition co-efficient (Log Kow), commonly used in chemical classification regimes. 

1.3 SUMMARY OF THE PFOA MONITORING PROGRAM 

A preliminary site conceptual model was developed in the Phase 2 Work Plan to evaluate 

potential transport pathways for PFOA associated with previous and current activities at 

the Site.  The site conceptual model identified the primary sources of PFOA at the Site, 

the potential release mechanisms from those sources, the potential migration pathways of 

PFOA, and the potentially exposed human populations and the routes by which these 

populations may be exposed to PFOA.  Figure 1-1 depicts the potential migration 

pathways for PFOA at the 3M Decatur facility.   

The Phase 2 program included the collection of over 1,000 samples to obtain data on the 

presence of PFOA in environmental media on and around the Site and for transport 

pathway characterization.  The Phase 2 program also was designed to obtain quantitative 

data for those media representing potentially complete exposure pathways for use in the 

screening level human exposure assessment.  The specific data used for the screening 

level human exposure assessment are identified in Section 4 and include PFOA analyses 
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of samples collected from off-site groundwater (except the off-site marsh pumping well), 

soil (≤ 6 feet below ground surface [ft bgs]), surface water, sediment, fish (fillet) and 

public water. The additional data also support environmental media and pathway 

characterization, but were not considered representative of a potential human exposure 

scenario and thus, were not used in the screening level human exposure assessment. 

These data include on-site groundwater and the off-site marsh pumping well; soil (> 6 ft 

bgs); Tennessee River sediment porewater; on-site wastewater treatment plant (WWTP) 

effluent (from Outfall 001); Morgan County Landfill leachate; Decatur Utilities (Dry 

Creek) WWTP influent, effluent and sludge; clams; fish (whole body); on-site vegetation; 

and on-site small mammal (hispid cotton rat) PFOA analyses. 

A summary of the samples collected for the PFOA monitoring program at the 3M 

Decatur facility is provided in Tables 1-2 and 1-3.  3M has implemented a phased 

approach in the collection of PFOA data.  The work phases and approach are described in 

the following sections. 

1.4 PHASE 1/LOI  

The Phase 1 PFOA environmental sampling activities were conducted at the facility 

under the LOI submitted by 3M to EPA on March 13, 2003, and further described in a 

subsequent letter dated May 7, 2003, as well as the LOI letter dated March 14, 2003, 

submitted by the member companies of the Society of the Plastic Industry (SPI) 

Fluoropolymers Manufacturing Group (FMG) to the EPA.  Dyneon is a member 

company of the SPI FMG.  The environmental monitoring in the vicinity of 3M’s 

Decatur, Alabama plant includes the current operations of Dyneon, which is a 3M 

subsidiary.  The March 13 and 14, 2003 LOIs establish a commitment to monitor certain 

on-site and off-site environmental media.  This commitment is summarized in Table 1-2. 

Table 1-2 indicates which of the Phase 1 sampling data are presented in this report. For 

data not included in this report, the reader is referred to the EPA dockets AR226 and 

EPA-HQ-OPPT-2003-012. 
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1.5 PHASE 2 

The Phase 2 sampling effort was designed considering information developed from Phase 

1 activities, the expected use of the data for characterizing the presence of PFOA on and 

around the Site, and the transport (migration) pathways by which PFOA may have 

reached these media.  The types, number and locations of samples collected were selected 

to obtain data that would characterize PFOA concentrations in various media.  Table 1-3 

provides a summary by media of the samples collected under the Phase 2 Work Plan.  

This phase of sampling activities was designed to develop the data necessary to perform a 

screening level human exposure assessment and characterize the presence of PFOA in the 

environment.  The sampling efforts for this phase included an evaluation of the on-site 

former sludge incorporation area where sludge from the 3M facility’s wastewater 

treatment plant was historically land-applied in accordance with the facility’s NPDES 

permit.  Soil, groundwater, vegetation and small mammals were sampled to assess the 

nature and extent of PFOA in these media at the former sludge incorporation area and to 

assess the potential for off-site migration of PFOA from this area.   

A series of nested wells was installed within the former sludge incorporation area and at 

off-site areas to allow for groundwater sampling in these water-bearing units; namely, the 

residuum unit, the epikarst (weathered bedrock between the residuum and limestone 

bedrock units) and the shallow limestone bedrock.  (Well designations correspond to the 

unit in which they are completed, i.e., 137R is screened in the residuum, 137S is screened 

in the epikarst and 137L is screened in the bedrock.)  To characterize groundwater flow 

directions, a hydrogeological assessment of the former sludge incorporation area was 

included as part of this phase.  

The sampling of the eight LOI monitoring wells also was continued under this phase of 

sampling activities.  Additionally, soil sampling was conducted in the vicinity of the LOI 

wells. 

Sampling in the Tennessee River, defined in the LOI and scheduled for 2004 and 2006, 

was incorporated into the Phase 2 sampling program.  This included sampling of 
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sediment, surface water, and two species of fish and clams in the Tennessee River.  Five 

sampling locations in the Tennessee River and Bakers Creek were added to the three LOI 

locations to better characterize the distribution of PFOA in surface water, sediments and 

aquatic biota.  Supplemental surface water samples were collected along a 53-mile stretch 

of the Tennessee River extending upstream (approximately 6 miles) and downstream 

(approximately 47 miles) from the facility. 

Phase 2 activities also included:  

• Conducting an inventory of off-site residential water supply wells within a 5-
mile radius of the facility;  

• Sampling of two residential wells;  

• Sampling of the Decatur area municipal water supply as well as five other 
municipal water supplies;  

• Sampling of the Decatur Utilities Dry Creek wastewater treatment plant 
(WWTP) influent, effluent and sludge;  

• Sampling 3M sanitary wastewater;  

• Conducting an evaluation of disposal facilities where plant waste may have 
been sent;  

• Sampling of the Morgan County Landfill leachate; and 

• Collecting demographic data for the Decatur area.   

1.6 PHASE 3  

EPA and 3M anticipated at the time of the MOU that Phase 3 sampling would be required 

to meet EPA data needs that might not have been fully met in Phases 1 and 2.  Phase 3 

will be based on the results of the Phase 1 and Phase 2 data collection and evaluation, the 

results of the peer consultation panel process, along with any new research results or 

newly acquired historic information. 
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1.7 REPORT ORGANIZATION 

This Data Assessment Report is organized into the following sections: 

• Section 1 - Introduction. This section contains the site background and 
approach to program development. 

• Section 2 - Environmental Setting. This section contains a description of the 
site location and background information, topography and drainage, geology, 
hydrogeology, demographics and land use, as well as a discussion of the 
background and ecological setting of the former sludge incorporation area. 

• Section 3 – Aspects of the Phase 2 Monitoring Program.  This section 
provides a general discussion of the data collected under programs prior to the 
MOU and Phase 2 Work Plan.  Specifically, the data are discussed in terms of 
usefulness for inclusion in the screening level human exposure assessment and 
in meeting data needs with respect to data quality, objectivity, utility and 
integrity, as prescribed in the MOU, and as achieved under the Phase 2 
assessment program. In addition, this section includes a description of 
potential transport pathways for PFOA in the environment and the 
characterization activities that were conducted to address the MOU Charge. 

• Section 4 – Summary of Field Activities. This section contains an 
introductory discussion of the preliminary site conceptual model that was used 
as a guide for the Phase 2 sampling program and a summary of the activities 
that were conducted in accordance with the EPA-approved Phase 2 Work 
Plan.  In addition to the summary of sampling activities, it includes a 
summary of the off-site well survey and a review of historical off-site disposal 
activities. 

• Section 5 – Summary of Results. This section contains an explanation of the 
data reduction process and a summary of the analytical results of sampling 
conducted in accordance with the Phase 2 Work Plan.  

• Section 6 – Findings.  This section contains a summary of the key findings of 
the data assessment portion of the Phase 2 PFOA characterization program for 
the 3M Decatur, Alabama facility. 

• Section 7 – References. 

Tables and figures are provided at the end of each section for ease of review. 



  

SECTION 1 
 

TABLES 
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Table 1-1  Summary: Perfluorooctanoic Acid (PFOA) - Physico-Chemical 
Properties 

Property Value Reference Remark 

Substance type Organic 
compound 

  

Physical state Solid   
UV absorption in 
water  

No absorption < 
290 nm 

Hori et al., 2005  

Melting point (°C) 54.3 
44 - 56.5  
 
54.9-55.6 
55 
56.4-57.9 
 
 

Lide, 2003 
Beilstein, 2005 
(6 references) 
(Hare et al., 1954) 
(Bernett et al., 1959) 
(Shinoda et al., 
1972) 
 

Shinoda et al. (1972) reported a 
melting point of 13-14 °C (and a 
Krafft point < 0 °C) for one of the 
branched PFOA isomers, 
(CF3)2CF(CF2)4COOH.  This result 
demonstrates the extreme sensitivity 
of certain physical properties to the 
isomeric structure and may explain 
much of the scatter in experimental 
data, since the isomeric purity of the 
samples examined in studies on 
various physico-chemical properties 
probably spans a broad range of 
compositions, but is generally not 
reported. 

Boiling point (°C) 188 (1013.25 hPa) 
189 (981 hPa) 
 
192.4 

Lide, 2003 
Kauck and Diesslin, 
1951 
 (Kaiser et al., 2005) 

 
 
 
 
Extrapolated to 1013.25 hPa using 
reported Antoine equation for vapor 
pressure 

Vapor pressure 
(Pa) 

4.2 (25 °C) 
extrapolated from 
measured data 
2.3 (20 °C) 
extrapolated from 
measured data 
128 (59.3 °C) 
measured 

Kaiser et al., 2005;  
Washburn et al., 
2005 
Washburn et al., 
2005 
 
Washburn et al., 
2005 

Other data can be found in the 
literature. 

Partition 
coefficient 
n-octanol/water 
(log value) 

-  Kow is not measurable. 

Henry’s law 
constant  

-  Henry’s law constant was not 
calculated from vapor pressure and 
solubility (dissociating substance) 
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Table 1-1  Summary: Perfluorooctanoic Acid (PFOA) - Physico-Chemical 
Properties (Continued) 

Property Value Reference Remark 

Water solubility 
(g⋅L-1) 

9.5 (25 °C) 
 
4.41 (22 °C) 
 

Kauck and Diesslin, 
1951 
(Prokop et al., 1989) 

 

pH value 2.6  
(1 g/L at 20 °C) 
 

Merck, 2005 
(reliability not 
assignable) 

 

pKa 2.5 
 
 
2.8 
 
1.5 - 2.8 

Ylinen et al., 1990 
(reliability not 
assignable) 
Brace, 1962 
 
Kissa, 2001 

 
 
 
Brace (1962) value refers to a solution 
in 50 % aqueous ethanol. 

Conversion factor 
for the vapor 
phase 

1 ppm = 17.21  
mg/m3 
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2003 2004 2005 2006 2007

Biannual(3) Biannual(3) Biannual(3,4) Biannual(3,4)

Quarterly(3) Quarterly(3) Quarterly(3) Quarterly(3)

Once(4,6) Once(7)

August August August August October

2 - Groundwater monitoring at eight site wells: 220R, 220L, 226R, 226L, 310R, 317L, 320L and 327R.

3 - Results of monitoring provided in the LOI Annual Report.

6 - Results of surface water sampling were provided in the LOI Annual Report dated August 1, 2005.

Table 1-2   Summary and Schedule of LOI Activities (Phase 1)
3M Decatur, AL Facility

Effluent Monitoring at 
Outfall 001
Surface Water, 
Sediment, and Fish 
Sampling(5)

LOI Annual Report 
Submission

Activity(1)

Groundwater 
Monitoring(2)

7 - Sampling was conducted in accordance with the Phase 2 Work Plan.  A summary of this activity was provided in the Quarterly Status Report - October 
25, 2006 to January 25, 2007. Associated analytical results are not included in this report, but will be provided in a subsequent LOI Annual Report after 
the analytical data packages are finalized.

Note: Shading indicates which Phase 1 sampling data are included in this report.

1 - Dyneon LLC's March 14, 2003 LOI also included a commitment to perform site-specific ambient air emissions modeling for PFOA.  The PFOA Air 
Quality Impact Analysis  was submitted to EPA on January 6, 2004 and was entered into EPA's docket (Document ID No. EPA-HQ-OPPT-2003-0012-
0321). Given that Dyneon ceased use of PFOA at the Decatur site in October 2004, there are no current process emissions.

4 - Monitoring was conducted subsequent to and in accordance with the Phase 2 Work Plan.  Analytical results were provided in the quarterly status 
reports submitted to the EPA under the MOU and are also included in this report.

5 - Surface water, sediment, fish, and clams previously had been collected from the Tennessee River in 2000 and 2002.  The results of the 2000 and 2002 
studies were submitted to the EPA and entered into the OPPT AR-226 Docket.
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Table 1-3  Summary of the PFOA Environmental Monitoring Program Conducted under the Phase 2 Work Plan
October 2004 - December 2006

3M Decatur, AL Facility

On-Site Off-Site

Media Location Primary Samples 
Collected (Total)

Field Duplicate 
Samples Collected 

(Total)(12)
Media Location Primary Samples 

Collected (Total)

Field Duplicate 
Samples Collected 

(Total)(12)

Groundwater LOI MW(2,3) 32 32 Groundwater Off-Site(6) 20 20
FSIA MW 23 23 Residential Wells 2 2

Soil
Near LOI MW 41 0 Soil Off-Site MW(7) 30 6

FSIA Soil(4) 325 16
Surface Water

Tennessee River/Bakers Creek(8) 70 70
Vegetation FSIA(4) 31 0 LOI Tennessee River(2) 3 3
Small Mammals FSIA(5) 30 0 Off-Site Marsh 3 3

Surface Water
Avenue A 2 2

Sediment
Tennessee River/Bakers Creek 21 0

Goose Pond 3 3 LOI Tennessee River(2) 9 0

Sediment Avenue A 6 0 Off-Site Marsh 3 0
Goose Pond 2 0 Porewater Tennessee River 12 12

Sanitary Wastewater 3M WWTP 1 1
Fish - Fillet(9) Tennessee River/Bakers Creek 30 2

TOTAL(1) ON-SITE SAMPLES: 496 77 LOI Tennessee River(2) 30 0
Fish - Whole 
Body(9)

Tennessee River/Bakers Creek 30 0
LOI Tennessee River(2) 30 0

FSIA = Former Sludge Incorporation Area
Clams

Tennessee River/Bakers Creek 3 0
MW = Monitoring Wells LOI Tennessee River(2) 3 0
WTP = Water Treatment Plant

Public Water     
(Finished 
Water)

Decatur Utilities WTP 5 5
WWTP = Wastewater Treatment Plant Decatur Utilities Supply(10) 4 4
TVA = Tennessee Valley Authority West Morgan/East Lawrence WTP 4 4

Muscle Shoals WTP 3 3
Florence WTP 3 3

TVA Research Station WTP 3 3
Sheffield WTP 3 3

Raw Water(11) Decatur Utilities WTP 1 1
West Morgan/East Lawrence WTP 1 1

Wastewater Dry Creek WWTP - Influent 1 1
Dry Creek WWTP - Effluent 2 2

Sludge Dry Creek WWTP 2 1
Leachate Morgan County Landfill 2 2

TOTAL(1) OFF-SITE SAMPLES: 333 151

(1) Totals given separately for primary and duplicate samples.
(2) Samples collected from Phase 1/LOI locations in conjunction with Phase 2 sampling efforts.
(3) Includes on-site monitoring wells 220R, 220L, 226R, 226L, 310R, 317L, 320L and 327R.
(4) Including Field 14 and the background location.
(5) Including Field 14.
(6) Includes off-site monitoring well clusters (610R/S/L, 602R/S/L, 603R/S/L, 604R/L and 605R/S/L), monitoring well cluster 138R/S/L and the groundwater well that previously supplied 
water to the off-site marsh.
(7) Samples collected during the installation of off-site residuum wells (601R, 602R, 603R, 604R, 605R and 138R).
(8) Includes samples collected from tributaries flowing into Bakers Creek.
(9) Two species.
(10) Samples collected from various points along the Decatur Utilities Supply system.
(11) Samples collected before treatment at WTPs.
(12)Duplicate samples were collected at all aqueous sample locations.  
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SECTION 1 
 

FIGURE 
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2. ENVIRONMENTAL SETTING 

2.1 SITE LOCATION AND BACKGROUND INFORMATION 

As shown in Figure 2-1, the 3M Decatur, Alabama facility is approximately 2 miles 

northwest of the City of Decatur along the south bank of the Tennessee River and at the 

intersection of State Highway 72 with Finley Island Road and State Docks Road.  The 

Decatur area has a significant industrial base. Many industries are located on the banks of 

the Tennessee River near the 3M Decatur facility and are visible from the river.  Along 

the southern bank of the river immediately to the east of the 3M facility are the Cargill, 

Inc., State Docks, and Solutia properties, and immediately west of the 3M facility is the 

BP Chemical property.  Figure 2-2 depicts the locations of site features that are 

mentioned in the following sections. 

3M began operations at the Decatur, Alabama facility in 1961 with the construction of 

the chemical manufacturing plant (Chemical Plant).  In 1962, the facility was expanded 

to include a film manufacturing plant (Film Plant).  As shown in Figure 2-2, the Dyneon 

facility is located on 3M’s manufacturing site on the southern portion of the Chemical 

Plant. 

Production of PFOA, for sale, commenced at the Chemical Plant in 1999. Prior to that 

time, a small amount of PFOA was used at the Dyneon facility, and PFOA was present as 

an impurity at low levels in production of other perfluorochemicals.  However, in 2000, 

the decision to stop PFOA production was made by 3M and production phase-out of 

PFOA was completed by the end of the year at the Decatur facility.  Thus, the actual 

production of PFOA spanned a limited time period. Small amounts of PFOA were used 

by Dyneon at Decatur until 2004.   

Although 3M no longer produces or uses PFOA at Decatur, Daikin Industries (Daikin) 

continues to use PFOA in the production of fluoropolymers at its facility adjacent to 

3M’s plant in Decatur. Daikin effluent historically discharged by means of 3M’s outfall, 
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and now discharges directly to the Tennessee River.  This report does not attempt to 

distinguish 3M’s or Daikin’s contributions of PFOA found in environmental media. 

Process wastewater from 3M plant operations is treated in the on-site wastewater 

treatment plant (WWTP).  The treated water is discharged from an outfall to Bakers 

Creek under a National Pollutant Discharge Elimination System (NPDES) permit.  After 

a short distance, Bakers Creek flows into the Tennessee River.  Sanitary wastewater is 

separate from the process wastewater and is conveyed off-site to the Decatur Utilities Dry 

Creek WWTP for treatment prior to discharge to the Tennessee River. 

From 1978 to 1998, 3M incorporated sludge from the on-site WWTP by means of 

subsurface injection in an on-site area designated as the sludge incorporation area.  This 

activity was conducted under an NPDES permit.  The sludge was generated at the on-site 

WWTP from treatment of manufacturing facility wastewater.  The former sludge 

incorporation area comprises approximately 575 acres on the southern portion of the 

facility property.  Further discussion on the former sludge incorporation area is provided 

in Section 2.6. 

2.2 TOPOGRAPHY AND DRAINAGE 

An understanding of site topography and drainage is integral to the identification and 

characterization of potential surface transport pathways.  The shape and slope of the land 

surface directs the overland flow of water and suspended particles during a precipitation 

event.  Additionally, surface features may provide information on subsurface conditions.  

For example, subsurface flow of groundwater in a bedrock fracture erodes the bedrock 

and creates a depression.  When soil forms over the rock surface, the depression is 

maintained and can be seen at the ground surface.  Thus, the following description of the 

Decatur site topography and drainage is provided to facilitate an understanding of 

potential surface migration pathways for PFOA and serve as background for the 

characterization activities.  
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The 3M Decatur facility is located in the Highland Rim section of the Interior Low 

Plateau’s physiographic province. This province is characterized by gently rolling hills, 

broad low drainage divides, and gentle stream gradients. Topographic elevations of the 

site range from approximately 550 feet above mean sea level (ft msl) near the Tennessee 

River to 635 ft msl in the west-central portion of the site.  

Surface water discharges from the property by means of several manmade ditches. 

Surface water and storm runoff from non-process areas in the northern half of the site is 

directed to several outlets that drain to the Tennessee River.  Surface run-off in the plant 

production areas is collected in storm drains or ditches and conveyed to the on-site 

wastewater treatment plant (WWTP) for treatment prior to discharge through the site’s 

NPDES-permitted outfall.  The facility currently has 11 stormwater outfalls that are 

included in the NPDES permit. 

As shown in Figure 2-2, storm runoff from the central and southern portions of the 

property drains to the east, south, and west, and ultimately discharges to the Tennessee 

River or Bakers Creek.  Immediately west of the 3M property is a drainage system, 

hereinafter referred to as the Bakers Creek drainage system, which discharges to Bakers 

Creek.  As shown in Figure 2-2, it consists of an off-site marsh, off-site swamp, and a 

drainageway, which extends from the swamp across the southwest corner of the 3M 

property and under Highway 20 to a ditch along the road that discharges to Bakers Creek.  

Until approximately one year ago, an off-site marsh (OSM) well was pumped 

continuously to create and maintain a pond at the Wetlands Edge Nature Center.  The 

pond would overflow into the swamp, which drains into the ditch that flows onto the 3M 

property between former sludge incorporation area Fields 10 and 14.  Pond overflow 

water and stormwater flow would be conveyed by this drainage system to Bakers Creek 

by means of the ditch along Highway 20 as it discharges to the main tributary of Bakers 

Creek near the intersection of Highway 20 with State Docks Road. When the pumping of 

the off-site marsh well stopped, the pond dried up and now it is an emergent marsh with 

only periodic inundation as a result of stormwater run-on. 
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The Tennessee River is impounded downstream of the plant by the Wheeler Dam and this 

forms the Wheeler Reservoir.  The dam and water levels are managed by the U.S. Army 

Corps of Engineers.  The Tennessee River flows to the west and has a summer pool 

elevation of 556 ft msl and a 100-year flood zone elevation of 568 ft msl. During winter 

months, the pool level is lowered approximately 5 to 10 feet to help manage the increased 

rainfall during this period.  Although eastern portions of the site lie within the 100-year 

flood zone, the industrialized portions of the site are entirely above the 100-year flood 

zone. 

2.3 GEOLOGY 

An understanding of site geology is integral to identifying potential transport pathways in 

the subsurface and associated characterization activities.  Certain geologic characteristics 

such as depth of soil to bedrock, makeup of the soil present, porosity of the soil, type of 

bedrock, the amount of fractures in the bedrock, etc., are considered in the selection of 

sampling locations for characterization of environmental media.  Each subsurface feature 

has some influence on the movement of PFOA from its source to environmental media. 

The primary geologic features, from the ground surface to bedrock, at the 3M Decatur 

facility consist of the following: 

• Residuum – The residuum is a low permeability soil material consisting of silty 
sand and clayey sand with varying percentages of gravel, underlain by sandy silt 
to clayey silt with weathered limestone fragments.  The upper portions of the 
residuum consist of sediments that have been deposited over time by the 
Tennessee River drainage system.  The base or lower portion of the residuum is 
soil consisting of completely weathered limestone bedrock (saprolite), i.e., 
limestone that has been completely broken down into soil components through 
natural physical and chemical processes.  The residuum at the 3M Decatur 
facility ranges in thickness from 10 to 50 feet. 

• Epikarst – The contact between the residuum and underlying bedrock is 
transitional.  The zone of transition is known as the epikarst.  It extends from the 
saprolite (i.e., completely weathered bedrock) to competent, intact bedrock.  In 
this zone there is interlayering of soil and limestone fragments of varying sizes.  
The epikarst thickness at the 3M Decatur facility is highly variable and ranges 
from a few feet to greater than 50 feet. 
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• Bedrock – The bedrock underlying the 3M Decatur facility is the Tuscumbia 
limestone unit.  Fractures within this unit occur primarily along bedding planes, 
and typically do not exceed 10 millimeters (mm) in thickness.  The occurrence of 
fractures decreases with depth. 

A detailed discussion of these geologic features is provided in the following subsections. 

2.3.1 Regional Geology 

The geology of Morgan County typically consists of unconsolidated soil underlain by a 

stratigraphic sequence of consolidated limestone, chert and shale.  

2.3.2 Site Geology  

Geology at the 3M Decatur facility includes an unconsolidated residuum overlying a 

stratigraphic sequence of competent carbonate and shale units.  The major geologic units 

are described in the following sections, and a generalized stratigraphic column is depicted 

in Figure 2-3.  

2.3.2.1 Residuum and Epikarst 

Unconsolidated soil at the 3M Decatur facility consists of an upper sequence of alluvial 

sediments followed by saprolite associated with the underlying bedrock.  Collectively, 

this sequence of soil is referred to as the residuum.  The upper alluvial sediments consist 

of red to brown sandy silt to sandy clay with varying amounts of rounded to subrounded 

chert gravel.  Textural features observed in split-spoon samples and within outcrops 

along Wheeler Reservoir indicate that the soil was deposited by the Tennessee River 

drainage system.  The soil typically underlies the topographic highs at the facility and 

ranges in thickness from 10 to 50 feet. 

Underlying the alluvial sediments is a yellowish-brown to reddish-brown silty clay to 

clayey silt.  Sand lenses of fine- to medium-grained, well-sorted rounded quartz are 

observed locally.  Angular, weathered (soft stone) to competent white chert up to several 

inches in diameter is common and typically increases in percentage with depth.  In 

samples collected at the interface with the underlying competent bedrock, the chert may 

be observed comprising up to 60 percent of the soil by volume.  In early investigations at 
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the site, this horizon was referred to as a rubble zone.  The epikarst is that portion of 

carbonate bedrock that exhibits transitional weathering from completely weathered rock 

(saprolite soil) to competent limestone bedrock.  Boring data at the site indicate that the 

thickness of the epikarst is highly variable and ranges from a few feet to greater than 50 

feet.  The epikarst has been shown to represent a significant water transfer hydrologic 

zone for the site. 

2.3.2.2 Bedrock Stratigraphy 

Bedrock underlying the 3M facility has been interpreted based on core samples collected 

from the site and current published information.  The following sections present a brief 

summary of the bedrock stratigraphy at the site from youngest to oldest. 

Tuscumbia Limestone - Drill cores indicate the uppermost bedrock at the 3M facility as 

Tuscumbia Limestone.  The Tuscumbia Limestone consists of Mississippian-age gray to 

light-gray bioclastic limestone and gray micrite (fine-grained carbonate mudstone) with 

occurrences of chert nodules (Butts, 1926; Thomas, 1972; Kugler, 1994).  This bedrock 

unit at the 3M Decatur site is approximately 90 feet thick and consists of oolitic bioclastic 

limestone, bioclastic limestone and micrite that appear to be stratigraphically correlative 

throughout the site.   

Fort Payne Chert - Drill cores indicate a sequence of dense, dark gray cherty limestone 

approximately 130 feet thick, at an elevation of approximately 300 feet msl to 440 feet 

msl.  Butts (1926) describes the Fort Payne Chert as massive dark gray chert to brownish-

gray siliceous micrite (limestone).   

The contact between the Tuscumbia Limestone and the Fort Payne Chert units at the 3M 

facility has been established at approximately 440 feet msl.  This horizon represents the 

top of a lithologic zone approximately 10 feet thick consisting of brown, fine-grained 

asphaltic dolostone (micrite) with abundant light gray chert nodules.  The unit was 

identified in multiple boreholes at the facility and within a quarry approximately 2 miles 

west of the site, indicating that it represents a mappable unit for the area.  The chert 

within the zone is highly fractured and angular and contains voids lined with quartz, 
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dolomite and fluorite.  Many of the voids are also filled or partially filled with a black to 

brown viscous fluid identified through laboratory analysis as low-grade asphaltic crude.  

The material was also observed filling micro-fractures within the matrix of the rock. 

Maury Shale - Rock interpreted as the Maury Shale was observed at the Decatur facility.  

The rock consists of dark green to greenish gray fossiliferous shale with abundant 

glauconite and occasional dark gray to black phosphate nodules.  The Maury Shale 

represents the basal Mississippian-age unit for the Black Warrior Basin in Alabama.  The 

unit lies unconformably above the Chattanooga Shale and is described as greenish-gray 

glauconitic shale with phosphate nodules.  The unit is generally 2 to 3 feet thick and may 

be locally absent (Kugler, 1994).  The lower contact with the Chattanooga Shale is sharp 

with abundant sulfides.  The upper contact with the Fort Payne Chert is less pronounced 

(transitional) and identified primarily by a loss of chert. 

Chattanooga Shale - The lowermost unit encountered during drilling operations at the 

3M facility is the Chattanooga Shale.  This unit was encountered in bedrock cores from 

locations 212D and 217D at an elevation of approximately 300 feet below mean sea 

level.  This Upper Devonian-age unit is generally described as black fissile, pyretic shale 

with graded siltstone beds containing current ripples, horizontal laminae, and feeding 

burrows (Kugler, 1994; Butts, 1926).  Amber brown kerogen (a solid, bituminous mineral 

oil substance in oil shales that yields oil when subjected to destructive distillation) is 

common, as well as fossils of algal origin.  Siltstone bedding laminae are common and 

may be locally pyritic. 

Bedding was the primary structural fabric observed.  Fractures that could be interpreted 

as water-bearing were not observed within this unit.  Interbeds of cemented algal matter 

(oncolites) were also observed. 

2.3.3 Structural Interpretations 

Compilation of available bedrock and well construction data for the facility indicate that 

zones of increased bedrock fracture frequency occur within specific elevation ranges in 

the bedrock.  The occurrence of fracturing may be controlled, in part, by the textural 
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variations of the rock.  Fractures observed within the Tuscumbia Limestone appear to be 

dominated by bedding-controlled fractures, although oblique fractures are common.  

Though largely filled during secondary recrystallization of the rock, open fractures were 

observed with clay and oxide residues to suggest water movement.  Below the Tuscumbia 

Limestone, the frequency of fracturing decreases significantly.   

Bedding-Controlled Fractures – The most prominent fracturing observed within the 

Tuscumbia Limestone is bedding-controlled.  The fractures are observed most often 

along black, stylolitic bedding laminae that are common within the bioclastic portions of 

the rock.  Some of the fractures contain clay, metal oxide residues and secondary 

crystallization to suggest water movement.  The thickness of the fractures ranges from 

less than 0.5 mm to approximately 10 mm.   

Within the epikarst, fractures are more developed and appear to control preferential 

dissolution of the bedrock.   Open voids have been encountered within the epikarst 

(monitor wells 130L, 511S and 215D) up to 6 feet in diameter capable of significant 

yields of groundwater. 

Oblique Fractures – High-angle oblique fractures have been observed in core samples 

of the Tuscumbia Limestone.  The fractures generally occur as a series of small parallel 

fracture sets approximately 3 to 5 inches apart within a zone of approximately 2 vertical 

feet.  In most instances, the fractures are filled with calcite or silica.  However, some are 

observed with open voids that would allow vertical groundwater migration.  The fractures 

are often truncated by bedding fractures within a few feet, suggesting that individual 

oblique fractures do not represent significant structural features for the site.   

The fractures appear to present areas for preferential weathering of the bedrock.  

Outcrops of bedrock along Wheeler Reservoir suggest that oblique fractures may control 

the formation of vertical crevices within the epikarst.  Crevices up to 20 feet in depth 

have been encountered during drilling (well 216R).  The features are presumed to be due 

to preferential dissolution along oblique fractures.  Data collected from oriented coring at 

the site suggest that the oblique fractures reflect a regional joint fracture system with a 
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northwest to southwest strike and southwesterly to southeasterly dip.  Recent pump test 

data for the Decatur facility indicate preferential flow of groundwater within the epikarst 

zone that may be controlled by increased weathering along local joint fracture systems.      

Figure 2-4 presents an interpretation of apparent bedrock fractures using coring, pump 

test data and observation of ground surface features (i.e., fracture trace analysis).  This 

fracture trace analysis was one of the tools used to locate groundwater recovery wells  in 

the Chemical Plant area along the interpreted bedrock fracture adjacent to monitoring 

wells 310R and 317L.  

Figure 2-5 illustrates the bedrock topography as interpreted from soil borings, monitoring 

well borings, and coring data collected from previous investigation at the facility.  The 

plot indicates the current bedrock surface is irregular, expressed as a series of depressions 

and ridges that mimic surface topography.  Topographic lows reflect depressions within 

the bedrock surface that are presumed to be produced either by increased susceptibility to 

chemical weathering, physical erosion by the Tennessee River system, or both.   

2.4 HYDROGEOLOGY  

An understanding of site hydrogeology is integral to identifying potential groundwater 

transport pathways in the subsurface and associated characterization activities.  Geologic 

characteristics described in the previous section influence the flow of subsurface 

groundwater and constituents that are dissolved or suspended in it.   

The primary water-bearing zones (in order from shallow to deep) that are evident at and 

adjacent to the 3M Decatur, Alabama facility include the following:  

• Residuum - The residuum shallow water-bearing zone (water table) is found 
within the unconsolidated soil consisting of an upper sequence of alluvial 
sediments followed by saprolite associated with underlying bedrock.  Wells 
screened into this unit are designated with an “R,” e.g., 137R. 

• Epikarst - The epikarst middle water-bearing zone is found within that portion 
of carbonate bedrock that exhibits transitional weathering from completely 
weathered rock (saprolite residuum soil) to underlying competent limestone 
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bedrock.  Of the three water-bearing zones, the epikarst is more transmissive 
and tends to be the preferred pathway for lateral groundwater flow. Wells 
screened into this unit are designated with an “S,” e.g., 137S. 

• Bedrock - The bedrock water-bearing zone is found within the fractures and 
solution cavities of the limestone bedrock. Wells screened into this unit are 
designated with an “L,” e.g., 137L. 

A detailed discussion on the hydrogeology at and in the vicinity of the 3M Decatur 

facility is provided in the following subsections and is followed by a summary of key 

hydrogeologic findings. 

2.4.1 Regional Hydrogeology  

The Tuscumbia-Fort Payne aquifer represents the primary aquifer system for Morgan 

County and is comprised of the Tuscumbia Limestone and Fort Payne Chert. Primary 

porosity in the unweathered Tuscumbia Limestone and Fort Payne Chert is low, 

averaging less than a few percent of the total volume of rock. As a result, groundwater 

occurs within secondary porosity features including oblique fractures and bedding plane 

fractures, and solution features near the bedrock surface (epikarst zone). Groundwater 

flow associated with this system is controlled by the number, extent, orientation and 

interconnection of these water-bearing fractures. Bedrock groundwater flow in the site 

area is generally to the north toward the Tennessee River.  

The Tuscumbia-Fort Payne aquifer is considered a primary aquifer for public drinking 

water supplies in many areas of northern Alabama, with well yields ranging from 

approximately 40 gallons per minute (gpm) to greater than 2,000 gpm.  Locally, however, 

the aquifer is not permeable and does not yield significant quantities of groundwater. In 

the area of the 3M property, average yields from wells within this aquifer system are less 

than 0.5 gpm.  As a result, the Tuscumbia-Fort Payne aquifer is not used at the 3M 

facility or by the City of Decatur as a water supply source. Potable water used at the site, 

and in the Decatur area in general, is provided by Decatur Utilities, the municipal water 

system whose source is from the Tennessee River surface water, upstream from the 3M 

facility.  Towns downstream of the facility also use the Tennessee River as a potable 

water supply source.   
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Wells completed within the residuum generally yield less than 1 gpm. As a result, the 

residuum unit is not considered as an economical water source. Regionally, the residuum 

serves as a recharge zone for the underlying Tuscumbia-Fort Payne aquifer. 

2.4.2 Site Hydrogeology 

Data collected from the 3M Decatur facility indicate that the local hydrogeologic system 

may be divided into the following hydrostratigraphic zones: 

• Perched water zones. 

• Unconfined residuum water-bearing zone. 

• Unconfined to semi-confined epikarst water-bearing zone. 

• Semi-confined fractured limestone water-bearing zone. 

• Underlying sequence of massive bedded chert and limestone that constitutes a 
basal confining unit.  

The degree of hydraulic communication between the water-bearing zones is dependent on 

local conditions, such as the presence of physical features (fractures, faults, erosional 

features associated with the Tennessee River system) and weathering within the epikarst 

system.  The potentiometric data for the site indicate that groundwater occurs under both 

unconfined and semi-confined conditions. 

Perched groundwater has been documented at the 3M Decatur facility associated with 

artificial and natural soil horizons that result in an abrupt change in soil permeability 

impeding vertical flow though the soil.  Artificial horizons are often created by placing 

fill material within depressions or over existing grade.  Examples of these artificial 

horizons have been identified in the northern portion of the facility (Chemical Plant Area) 

at the North Tank Farm and at the on-site closed inactive landfill.  Natural perched zones 

have been identified associated with the contact of alluvial sediments and underlying 

bedrock saprolite within the residuum zone and at the point of contact with competent 

rock (top of epikarst).  Perched groundwater at the facility is localized and does not 

appear to represent a significant feature in groundwater movement at the site.  
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The residuum hydrostratigraphic zone consists of the water table aquifer within the 

unconsolidated soil at the site.  The zone appears over most of the site to be transitional 

or interconnected with the epikarst zone, and is primarily an unconfined aquifer system.  

Site data indicates that groundwater flow within this zone is most developed at the base 

of the soil column associated with the contact with first competent rock.  This horizon is 

often reflected by a concentration of residual chert gravel to boulders. 

The epikarst zone at the site has been defined as a zone of weathering bedrock extending 

from the point of first encountered competent rock in the subsurface to the point of 

competent bedrock.  The thickness of this zone varies considerably from a few feet to 

greater than 50 feet in thickness.  In most areas, this zone has been shown to be 

connected to the overlying residuum and underlying bedrock bedding fractures 

intercepted by vertical weathering within the epikarst system.  This zone may be 

characterized as a highly variable interlayering of competent to partially weathered 

bedrock and completely weathered bedrock zones.  Often, the weathered zones exceed 

liquid limits resulting in a highly fluid zone of mud.  Dye trace investigations conducted 

in the Chemical Plant area at the facility suggest that these fluid zones within the epikarst 

serve as the primary avenue for lateral groundwater flow at the site, exhibiting flow rates 

of several hundred feet per day (WESTON, 2003). 

Competent bedrock at the site begins within the Tuscumbia Limestone.  Drill core data 

collected at the site indicate this sequence of rock contains both oblique and bedding-

controlled fractures capable of groundwater transfer, although bedding-controlled 

fractures appear to be more prevalent.  These fracture systems decrease with depth and 

are rarely observed within the underlying Fort Payne Chert.  Potentiometric data indicate 

that these systems are connected to overlying hydrostratigraphic zones likely due 

primarily to the physical interception of bedrock fractures by weathering within the 

epikarst system or physical erosion by the Tennessee River system.  The degree of 

communication between this zone and overlying zones is dependent on the extent of 

epikarst development or complexity of the bedrock surface profile, but typically may be 

regarded as a semi-confined aquifer system. 
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Figures 2-6, 2-7 and 2-8 contain groundwater elevation contour maps for the residuum, 

epikarst and shallow bedrock at the Decatur facility.  The residuum plot (Figure 2-6) 

indicates groundwater elevations ranging from 616.68 ft msl at well 133R (in Field 6 of 

the former sludge incorporation area) to approximately 552.10 ft msl at well 308R 

adjacent to the Tennessee River (Wheeler Reservoir) and 557.18 ft msl at well 119C in 

Field 14 of the former sludge incorporation area.  Groundwater data collected in February 

2007 indicate that residuum groundwater flows radially from the area of Field 6 in all 

directions and is influenced largely by the local surface water drainage systems.  To the 

north, groundwater flows toward the primary manufacturing areas of the facility.  Flow 

may be influenced by an east to west trending fracture, resulting in a shift in flow to the 

northeast toward the discharge point of Bakers Creek into the Tennessee River.  Flow to 

the south from the Field 6 area appears to be influenced by a secondary tributary that 

directs flow to the southeast toward Bakers Creek.  The inferred flow of residuum 

groundwater immediately southwest of the Site and at Field 14 is northeast towards the 

on-site drainageway.  

Figure 2-7 presents a groundwater elevation contour map constructed for the epikarst unit 

using data collected in February 2007 across the former sludge incorporation area.  

Recent groundwater monitor wells in the former sludge incorporation area have been 

installed to isolate the epikarst unit.  The general direction of groundwater flow in the 

epikarst across this area is similar to the residuum unit as shown in Figure 2-6.  A 

groundwater high exists near the center of the property (well 133S) with groundwater 

flowing radially away from this location.  Groundwater flowing to the west is influenced 

by the secondary tributary that directs flow to the southeast toward Bakers Creek in this 

area.  The February 2007 groundwater elevation data indicates a trough present in the 

epikarst groundwater surface in the southwest corner of the property.  The inferred flow 

of epikarst groundwater west and south of the Site is eastward, generally towards the on-

site drainageway.  

Potentiometric data for the shallow bedrock (Figure 2-8) indicates groundwater 

elevations ranging from 606.47 ft msl at well 133L (in Field 6 of the former sludge 
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incorporation area) to 554.78 ft msl at well 130L (west in Field 9 of the former sludge 

incorporation area) and 549.51 ft msl to the north at well 307L.  As with the residuum, 

groundwater within the shallow bedrock flows radially from the area of Field 6.  

However, the data suggest that there is a westerly flow component toward the BP 

property associated with this hydraulic zone independent of the Bakers Creek drainage 

system.  Also, the groundwater elevation observed associated with well 307L appears to 

be influenced by the groundwater recovery system (installed as part of a non-

fluorochemical remediation system) that is operating at wells 312R and 331S in the 

Chemical Plant.  The groundwater recovery system is creating a depression in the 

groundwater surface in this area. 

2.4.3 Summary of Key Hydrogeologic Findings 

The following is a summary of the key hydrogeologic findings for the 3M Decatur 

facility: 

• The water-bearing zones (in order from shallow to deep) that are evident at 
and adjacent to the 3M Decatur, Alabama facility include:  

− Residuum:  The residuum shallow water-bearing zone, also referred to as 
the water table, is found within the soil layer. 

− Epikarst:  The epikarst middle water-bearing zone is found within the 
portion of bedrock that exhibits transitional weathering from completely 
weathered rock (i.e., saprolite residuum soil) to underlying competent 
bedrock. 

− Bedrock:  The bedrock water-bearing zone is found within the fractures 
and solution cavities of the limestone bedrock. 

Groundwater Flow Direction 

• At the former sludge incorporation area south of the Norfolk Southern 
Railroad, groundwater in each of the three water-bearing zones generally 
flows radially from Field 6 to the east, south and west.  Groundwater flowing 
east is toward Bakers Creek.  The residuum and epikarst groundwater, flowing 
south and west, appear to be intercepted by the drainage system in the 
southwestern portion of the Site, which directs flow to Bakers Creek.  The 
bedrock groundwater flowing south and west does not appear to be influenced 
by this drainage system and flows westward toward the BP property. 
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At the former sludge incorporation area north of the Norfolk Southern 
Railroad (Fields 12 and 13), groundwater flow is to the north and west. 

• In the southwest corner of the former sludge incorporation area (Field 14), the 
drainage ditch separates Field 14 from the rest of the fields. Hydrogeologic 
data suggest that this drainage feature intercepts residuum groundwater that 
flows in a northerly direction in Field 14 and residuum groundwater from the 
remainder of the adjacent fields that flows in a southwesterly direction.  The 
groundwater gradient within the bedrock groundwater is not affected by the 
Field 14 drainage feature and tends to flow to the northwest and west. 

• In the northern portion of the 3M Decatur facility (north of Avenue A), where 
the LOI wells are located, groundwater flow is to the north and northeast 
toward the Tennessee River and Bakers Creek. 

− In 2006, a groundwater recovery system was installed into the 
epikarst/shallow bedrock at two wells in the Chemical Plant area under a 
non-fluorochemical remediation program.  The groundwater elevation 
observed at bedrock well 307L appears to be influenced by the 
groundwater recovery system in the Chemical Plant, which is creating a 
depression in the groundwater surface in this area.  A second groundwater 
recovery system was installed at the former incinerator pad into the 
residuum zone, but it pumps at only a low rate and has less influence on 
groundwater elevation than the Chemical Plant system. 

− The Tennessee River is a hydraulic barrier to groundwater flow to the 
north.  This is supported by a flow net analysis, which indicated that the 
majority of groundwater discharge from the Chemical Plant area into the 
Tennessee River would be within 200 feet of the facility’s shoreline.  The 
Tennessee River is approximately 3 miles wide adjacent to the facility. 

Other Key Findings 

• Groundwater elevations within the former sludge incorporation area indicate 
restricted downward vertical movement between the three groundwater zones 
with vertical communication occurring only in localized areas across the Site. 

• Of the three water-bearing zones, the epikarst is more transmissive and tends 
to be the preferred pathway for lateral groundwater flow. 

• Geologic cross sections indicate that the thickness of the epikarst zone is 
variable; however, in the northern part of the former sludge incorporation area 
(Field 9), the thickness of the epikarst zone increases moving westward 
toward the property line at Finley Island Road. 
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At the former sludge incorporation area, potentiometric data indicate a groundwater high 

in all three zones associated with the area of Field 6.  Geologic data for this Field 6 area 

suggest limited development of the epikarst system and poorly developed bedrock 

fracture systems impeding vertical flow in this area.  This is in contrast to the northwest 

portion of the former sludge incorporation area (well cluster 130 in Field 9) where the 

epikarst is more significantly developed.   

2.5 DEMOGRAPHICS AND LAND USE 

In accordance with the Phase 2 Work Plan, a survey was conducted of demographics and 

land use in the vicinity of the 3M Decatur facility.  The purpose of this demographic and 

land use survey was to support the development of a screening level human exposure 

assessment by the identification of the relevant potential exposed population and 

potential exposure routes.  Although the results of the survey are comprehensive and are 

presented in the following subsections, not all of the data were relevant for use in the 

screening level human exposure assessment.  Additional demographic data, including 

detailed land use descriptions within one mile of the 3M facility, are provided in the 

Screening Level Human Exposure Assessment Report. 

The 3M Decatur facility is located adjacent to the City of Decatur, situated in the 

northwest region of Morgan County, Alabama, on the Wheeler Reservoir of the 

Tennessee River.  Accordingly, the principal scope of this demographic and land use 

survey was the City of Decatur and the Decatur Metropolitan Statistical Area (MSA), 

identified as the area encompassing Morgan and Lawrence Counties.  The five other 

counties abutting Morgan County were also included in this evaluation: Cullman County, 

Limestone County, Madison County, Marshall County, and Winston County.  Figure 2-9 

illustrates the location of the survey area.   

2.5.1 Demographics 

The Census Year 2000 (CY2000) U.S. Census reported that the City of Decatur had a 

population of 53,989.  The Decatur MSA, comprised of Morgan and Lawrence Counties, 
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had a population of 146,208.  The seven-county survey area contained 15.6 percent of the 

state population.  Table 2-1 presents a summary of the total population in the seven-

county survey areas. 

Population distribution data for the surveyed area, presented in Table 2-2, were obtained 

from CY2000 and, where available, CY2005 census data.  The cultural classifications 

were identified in this survey because cultural dietary customs influence the human 

exposure pathway assumptions in the screening level human exposure assessment. 

Agriculture, forestry, recreational fishing and hunting are industries in the Decatur MSA 

and Morgan County.  Table 2-3 provides a summary of the population distribution across 

these industries and occupations. 

2.5.2 Land Use 

3M began operations at the Decatur, Alabama, facility in 1961 with the construction of 

the chemical manufacturing plant (Chemical Plant).  In 1962, the facility was expanded 

to include a film manufacturing plant (Film Plant).  Prior to construction, the area 

consisted mostly of agricultural and residential properties.  Currently, the land use in the 

immediate vicinity of the facility is predominantly industrial and commercial.  As shown 

in Figure 2-1, bordering industries include BP Chemical Company (BP) (formerly 

Amoco Chemical) to the west; Daikin America, Inc., MDA, Inc., the Alabama state 

docks; and Cargill, Inc. (formerly Cerestar) to the east.  Solutia (formerly Monsanto 

Chemicals) is also located east of the Decatur facility on the east side of Bakers Creek.   

Commercial properties are located to the southwest, south and southeast.  Agricultural 

and several residential properties are located proximate to the 3M facility to the west, 

south and east.  The Wetlands Edge Nature Center, which includes the off-site marsh 

area, is located on BP property to the west of the former sludge incorporation area.  

Additional information on land use within 1 mile of facility is provided in the Screening 

Level Human Exposure Assessment Report. 
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2.5.2.1 Regional Agricultural Land Use  

A large proportion of the seven-county area is dedicated to farmland.  Agricultural 

commodities in this region include field crops and livestock.  Table 2-4 is a summary of 

the agricultural land use in the region and in comparison with statewide totals.  Although 

representing only 8.5 percent of the total land area of the State of Alabama, this seven-

county area accounts for approximately 14 percent of Alabama’s agricultural land and 

over 15 percent of the irrigated land (NASS, 2004). 

2.5.2.2 Agricultural Production 

Field crops cultivated in this seven-county area are predominately corn, soybeans and 

cotton.  Livestock production in this same area is predominantly beef and dairy cattle and 

poultry.  Other agricultural commodities cultivated in the state but involving only minor 

acreage within the seven county area include hay, wheat, oats, barley, sorghum, tobacco, 

potatoes, peanuts, pigs and sheep (NASS, 2004).  Tables 2-5 and 2-6 summarize crop and 

livestock production by county and in comparison with statewide totals.   

2.5.2.3 Local Agricultural Production  

A survey of agricultural land use in the vicinity of the 3M Decatur facility was conducted 

in September 2006 and in July 2007.  Twenty-eight agricultural parcels were identified 

within 1 mile of the facility.  The dominant crop in 2007 was corn and in 2006 also 

included soybeans.  These plantings will change from year to year due to crop rotation 

and market demand.  Cattle were observed grazing on the Solutia property located east of 

the plant and on a pasture located within 1 mile southeast of the facility.  Figure 2-10 

illustrates the findings of this survey of agricultural use. 

2.5.2.4 Alabama Fishing and Hunting Statistics 

The 3M Decatur facility is adjacent to the Wheeler Reservoir.  The Wheeler Reservoir 

has a surface area of 67,100 acres, and is the largest of the Tennessee Valley Authority 
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(TVA) lakes in Alabama (Decatur CVB, 2006).  Wheeler Lake has been identified as one 

of the best fishing lakes in Alabama for the past decade (Decatur CVB, 2006).  The 

Wheeler Reservoir is host to multiple fishing tournaments (typically catch-and-release), 

including the Bassmaster Top 150 Tournament, Bassmaster Invitational, the Crappie 

USA National Championship and the American Bass Anglers National Championship 

(Decatur CVB, 2006). 

The reservoir provides habitat for a variety of sport fish, including catfish, panfish 

(sunfish), crappie, sauger and walleye, striped bass and black bass (Outdoor Alabama, 

2007).  There are no current fish consumption advisories in the Wheeler Reservoir, 

although two tributaries to the reservoir, Indian Creek and Huntsville Spring Branch, 

have posted advisories against consuming bigmouth and smallmouth drum because of 

DDT (Outdoor Alabama, 2007a).   

Table 2-7 is a summary of the results identifying the types of fish commonly targeted by 

anglers in Alabama, based on voluntary information divulged during the CY 2001 U.S. 

Fish and Wildlife Survey of Fishing, Hunting and Wildlife-Associated Recreation in 

Alabama (FWS, 2001).  Additional information on Alabama fishing, including the results 

of an Alabama Department of Environmental Management (ADEM) recreational fish 

consumption survey, is contained in the Screening Level Human Exposure Assessment 

Report. 

Three public hunting areas were identified within the seven-county study area:  Black 

Warrior (97,318 acres and approximately 40 miles southwest of the facility), Mallard-Fox 

Creek (1,483 acres and approximately 2.5 miles west of the facility) and Swan Creek 

(8,870 acres and approximately 2 miles north of the facility) (Outdoor Alabama, 2007b).  

A voluntary survey of licensed hunters reported that recreational hunting in Alabama 

includes big game (i.e., white tailed deer and wild turkey), small game (i.e., squirrel, 

rabbit, quail, dove, etc.) and migratory waterfowl.  The Mallard-Fox Creek and Swan 

Creek hunting areas, situated on the Wheeler Reservoir system west and downstream of 

Decatur, allow hunting for big game, small game and waterfowl (Outdoor Alabama, 

2007b).  The Black Warrior public hunting area, located approximately 40 miles 
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southwest of the plant, supports big game and small game hunting (Outdoor Alabama, 

2007b).  Table 2-8 presents a summary of Alabama hunters by type of hunting.   

2.6 FORMER SLUDGE INCORPORATION AREA 

2.6.1 Sludge Incorporation Program 

From 1978 to 1998, 3M incorporated sludge from the on-site wastewater treatment plant 

by means of subsurface injection in an on-site area designated as the sludge incorporation 

area.  Historically, sludge incorporation was undertaken, as an alternative to sludge 

disposal, to utilize the nitrogen content, organic matter, phosphorus and other essential 

elements contained in the sludge for soil enrichment and crop production.  This activity 

was conducted by 3M under Alabama Department of Environmental Management 

(ADEM) NPDES Permit No.  AL0000205.   

The sludge generated at the wastewater treatment plant was from the treatment of 

manufacturing facility wastewater and contained approximately 1 to 3 percent solids and 

likely contained PFOA.  Sludge was hauled by tank truck from the wastewater treatment 

plant to the incorporation zone.  The tank truck was equipped with a series of nozzles that 

injected the sludge approximately one foot below ground surface.  Subsurface sludge 

incorporation was conducted in accordance with the NPDES permit; no direct surface 

application of sludge was permitted or believed to have occurred.   

The former sludge incorporation area, located on the southern portion of the 3M facility 

property, consisted of 575 acres of land, as shown in Figure 2-2.  The area used for 

sludge incorporation was comprised of 13 application “fields or zones” and two control 

fields where no sludge was applied.  A diagram of these “fields” is shown in Figure 2-11.  

Table 2-9 provides a history of sludge incorporation activities.  Based on discussions with 

3M personnel familiar with the sludge disposal operations, Field 7 was the original 

control area until 1991.  In 1991, 3M sold 95.7 acres of the land encompassing Fields 1 

through 4, Field 7, and parts of Fields 6 and 8a, to Daikin and 13 acres to MDA, Inc.  No 

sludge was applied to Field 14.  Table 2-10 includes a summary of the amounts of sludge 

applied into the various fields.  
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In accordance with the NPDES permit, incorporation of sludge was limited to fields that 

were to be cropped during the next appropriate growing season.  3M discontinued land 

application of sludges in 1998.  The former sludge incorporation area is no longer 

cropped, has naturally revegetated, and is posted with “No Trespassing” signs along with 

other areas of the Site.  

Since the inception of 3M’s sludge incorporation program, the facility’s NPDES permit 

limited the amounts and characteristics of the sludge incorporated into the fields.  When 

3M initiated the sludge incorporation in 1978, ADEM had not published guidelines for 

sludge incorporation.  3M’s criteria for land application of sludge was based on other 

existing guidance, including EPA’s 1976 “Municipal Sludge Management” technical 

bulletin, Illinois EPA’s Technical Policy WPC#3 (draft) “Design Criteria for Municipal 

Sludge Utilization on Agricultural Land,” and Wisconsin DNR Technical Bulletin 88 

“Guidelines for the Application of Wastewater Sludge to Agricultural Land in 

Wisconsin.”   

The ADEM NPDES permit limits were based on the ability of the fields to incorporate 

nitrogen as a fertilizer and certain metals that were present in the sludge as mineral 

fluoride salts.  Zinc, copper and nickel were the limiting metals for sludge incorporation 

rates.  The ADEM NPDES permit required soil monitoring for zinc, nickel and cadmium.   

Under this permit, soil samples were also analyzed for inorganic fluorides; however, the 

permit did not require analysis for PFOA.    The analytical method for inorganic fluoride 

determination does not measure PFOA concentrations.   

Cotton was the primary crop historically grown in the sludge incorporation area.    The 

typical practice was to plant winter wheat after harvesting the cotton crop.  The wheat 

seed was retained for future plantings, and the wheat straw left in place or tilled back into 

the soil.  To a lesser extent, soybeans and perennial rye were also grown in the former 

sludge incorporation area.  Soybeans and rye hay were harvested for use as animal feed.  

Upon cessation of land application of sludge, agricultural usage was also discontinued in 
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the former sludge incorporation area.  None of the crops grown at the former sludge 

incorporation area were tested for PFOA. 

2.6.2 Habitat Identification and Ecological Resources  

Because the Phase 2 Work Plan includes sampling of certain environmental media such 

as biota, an understanding of habitat and ecological resources present at the 3M Decatur 

facility was necessary.  

The following information on the terrestrial habitat in the former sludge incorporation 

area is based on observations made during site walk-throughs conducted in September 

2004 and on literature describing habitats typical of northern Alabama, the 3M Decatur 

facility and its surroundings. 

A literature review was conducted to identify the potential wildlife communities and the 

species present in each habitat type in the vicinity of the 3M Decatur facility.  A list of 

potential species was created based on the known habitat requirements of each species 

and available habitats on the site.  Observations of flora and fauna in the former sludge 

incorporation area fields are provided in Section 4.4.1. 

The former sludge incorporation area, although now in the early stages of succession, 

provides foraging and nesting habitat for birds, invertebrates, reptiles and mammals.  The 

Tennessee River/Bakers Creek riparian complex supports wildlife that use more than one 

habitat within the study area (e.g., nesting versus foraging habitat).  Birds, reptiles, 

amphibians, fish, mammals and invertebrates occur in the immediate riparian area and 

adjacent areas with suitable habitat. 

Birds and mammals, which may inhabit or utilize the former sludge incorporation area, 

were identified in a literature review.  The most common songbirds include the 

redwinged blackbird (Agelaius phoeniceus), eastern meadowlark (Sturnella magna), 

eastern kingbird (Tyrannus tyrannus), American goldfinch (Carduelis tristis), mourning 

dove (Zenaida macroura) and various sparrow species (Passer spp.).  Common mammals 

include the hispid cotton rat (Sigmodon hispidus), white-footed mouse (Peromyscus 
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leucopus), least shrew (Cryptotus parva), short-tailed shrew (Blarina brevicauda), 

eastern cottontail rabbit (Sylvilagus floridanus), woodchuck (Marmota monax) and white-

tailed deer (Odocoileus virginianus).  The small mammal community provides prey for 

apex predator species such as redtailed hawk (Buteo jamaicensis) and foxes (Vulpes 

spp.).  

Vegetation in much of the area is dominated by herbaceous plants with some woody 

species entering the succession.  The old fields include a mixture of native and introduced 

grasses.  Common herbaceous species likely to be present include composite species of 

Aster, Ambrosia and Solidago.  Early stage shrubby species beginning to colonize the 

area are expected to include sumacs (Rhus spp.), catbrier (Smilax spp.) and blackberries 

(Rubus spp.).  Woody species likely to enter the succession include hackberry (Celtis 

spp.), winged elm (Ulmus alata), black locust (Robinia pseudoacacia), honey locust 

(Gleditsia triacanthus) and sweet gum (Liquidambar styraciflua). 

 



  

SECTION 2 
 

TABLES 
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Table 2-1   Survey Area Total Population Data(1)

Locale Population Percent of 
Total State

Decatur(2) 53,989 1.2%
Decatur MSA(2,3,4) 146,808 3.3%
Cullman County 78,888 1.7%
Lawrence County(2) 34,803 < 1.0%
Limestone County 67,771 1.5%
Madison County 290,875 6.5%
Marshall County 84,662 1.9%
Morgan County 112,005 2.5%
Winston County 24,843 < 1.0%
Seven County Total 693,847 15.6%
Total Alabama 4,442,558

Information in bold indicates counties included in the Decatur Metropolitan Statistical Area and closest to the 3M facility.

1 - Population Finder/Fact Finder. U.S. Census Bureau. 16 May 2007. http://factfinder.census.gov

2 - 2005 Census Data for Decatur and Lawrence County not available, CY2000 data used.

3 - Alabama Department of Industrial Relations - Metropolitan Statistical Areas (MSA) - Decatur MSA, 16 May 2007, 
www2.dir.state.AL.US/NEWMA.asp

4 - Decatur MSA comprised of Morgan and Lawrence Counties, Alabama.
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Table 2-2   2005 Population Distribution(1)

Cultural 
Classifications Decatur(2) Morgan 

County
Lawrence 
County(2)

White 75.5% 83.3% 77.8%
Black 19.6% 10.4% 13.4%
Asian/Pacific 0.7% 0.6% 0.1%
Other 4.2% 5.7% 8.7%
Hispanic (or 
Latino of any 
race)

5.6% 4.8% 1.1%

1 - Population Finder/Fact Finder. U.S. Census Bureau. 16 May 2007. 
http://factfinder.census.gov

2 - 2005 Census Data for Decatur and Lawrence County not available, 
CY2000 data used.

Table 2-3   2003 Population by Industry and Occupation

Locale
Industry Occupation

Agriculture/Forestry/ 
Fishing/Hunting

Farming/Fishing/ 
Forestry

Decatur MSA(1) 1,107 272
Morgan County(2) 727 200

1 - Demographic Report - Decatur MSA . Economic Development Partnership of Alabama. 
06 May 2004.

2 - Demographic Report - Morgan County , Alabama. Economic Development Partnership 
of Alabama. 06 May 2004.
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Table 2-4   Agricultural Land Use in the Surveyed Area and the State of Alabama(1)

Locale
Total 

Acreage(2)
Acreage Under 

Water(2)
Farms 

(Number)
Farmland 
Acreage(2)

Percent 
Farmland

Cropland 
Acreage(2)

Harvested 
Cropland(2)

Irrigated 
Land(2)

Cullman 
County 483,200 10,240 2,301 231,400 47.8% 113,067 53,612 406

Lawrence 
County 459,520 16,000 1,597 234,097 50.9% 137,540 83,206 2,252

Limestone 
County 388,480 24,960 1,235 225,843 58.1% 142,300 108,087 8,560

Madison 
County 520,320 5,120 1,117 198,301 38.1% 140,962 110,423 3,981

Marshall 
County 398,720 35,840 1,686 160,590 40.2% 78,159 35,549 380

Morgan 
County 383,360 10,880 1,308 148,942 38.8% 74,222 41,538 869

Winston 
County 392,960 10,880 650 66,425 16.9% 29,690 12,640 16

Alabama 
Totals 33,550,720 1,070,267 45,126 8,904,387 26.5% 3,732,751 1,995,139 108,373

Information in bold indicates counties included in the Decatur Metropolitan Statistical Area and closest to the 3M facility. 

1 - Alabama State and County Data, 2002 Census of Agriculture, National Agriculture Statistics Service (NASS) United States Department of Agriculture, June, 2004. 16 
May 2007, www. Nass.usda.gov/

2 - All land areas expressed in acres.
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Table 2-5   2006 Crop Production

County
Soybean Yield per 
Acre (bushels)(1)

Soybean 
Production 
(bushels)

Corn Yield per 
Acre (bushels)(2)

Corn 
Production 
(bushels)(2)

Cotton Yield 
per Acre (lbs)(3)

Cotton 
Production 

(bales)(3)

Cullman 21 82,000 54 108,000 NA NA
Lawrence 21 115,000 77 1,150,000(4) 701 59,7000(6)

Limestone 16 280,000(6) 85 610,000 790 115,000(4)

Madison 16 291,000(5) 90 790,000(6) 885 99,000(5)

Marshall 18 101,000 59 184,000 NA NA
Morgan 21 110,000 64 275,000 NA NA
Winston NA NA NA NA NA NA

Alabama Total 20 3,000,000 72 11,880,000 747 848,000

Information in bold indicates counties included in the Decatur Metropolitan Statistical Area and closest to the 3M facility. 

NA - Counties with less than 500 planted acres or insufficient data.

1 - Alabama Agriculture Counts County Data, Soybeans Acreage and Production, 20 March 2007 . NASS-USDA. 16 May 2007. 
www.NASS.USDA.gov/statistics_by_state/Alabama/index.asp

2 - Alabama Agriculture Counts County Data, Corn Acreage and Production, 12 March 2007 . NASS-USDA. 16 May 2007. 
www.NASS.USDA.gov/statistics_by_state/Alabama/index.asp

3 - Alabama Agriculture Counts County Data, Cotton Acreage and Production, 30 March 2006 . NASS-USDA. 16 May 2006. 
www.NASS.USDA.gov/statistics_by_state/Alabama/index.asp

4 - Highest production in State of Alabama.

5 - Second highest production in State of Alabama.

6 - Third highest production in State of Alabama.
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Table 2-6   Livestock and Poultry Production by County

County
Total Value of Milk & 

Dairy Products 
($1000)(1)

Total 
Cattle(2)

Total Beef 
Cows(2)

Broilers 
Produced 

(Thousands)(3)

Annual Egg 
Production 
(Millions)(3)

Cullman 4,926(4) 68,000(4) 38,000 174,910(4) 320.9(4)

Lawrence 902 32,000 17,800 27,744 57.9
Limestone NA 23,500 12,900 7,584 NA
Madison 614 20,700 12,400 NA NA
Marshall NA 42,800 25,500 60,373 180.8(6)

Morgan 3,554(5) 29,000 25,600 31,855 NA
Winston 486 28,000 13,400 27,746 69.6

Alabama Total 48,129 1,280,000 696,000 1,057,300 2,071.0

Information in bold indicates counties included in the Decatur Metropolitan Statistical Area and closest to the 3M facility. 

NA - Data not disclosed

1 - Alabama State and County Data, 2002 Census of Agriculture , National Agriculture Statistics Service (NASS) United States Department 
of Agriculture, June 2004. 01 Feb 2006. www.nass.usda.gov/

2 - Alabama Agriculture Counts County Data, Cattle Inventory, January 2006 . NASS-USDA. 26 May 2006. 16 May 2007. 
www.NASS.USDA.gov/statistics_by_state/Alabama.index.asp

3 - Alabama Agriculture Counts County Data, Broiler and Egg Production - 2005 . NASS-USDA. 30 June 2006. 16 May 2007. 
www.NASS.USDA.gov/statistics_by_state/Alabama.index.asp

4 - Highest value in State of Alabama.

5 - Second highest value in State of Alabama.

6 - Third highest value in State of Alabama.
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Table 2-7   2001 Alabama Anglers by Type of Fish(1)

Type of Fish Number of Anglers 
(thousands)

Crappie 257
Panfish 215

White Bass, Striped Bass, 
Striped Bass Hybrids 145

Black Bass 383
Catfish, Bullheads 230
Walleye, Sauger ---
Northern Pike, Pickerel, 
Muskie, Muskie Hybrids ---

Steelhead ---
Trout 19
Salmon ---
Anything 141
Other freshwater fish 55

Total(2) 732

1 - 2001 National Survey of Fishing, Hunting and Wildlife-Associated Recreation - Alabama. United 
States Fish and Wildlife Service. 01 Feb 2007. www.fws.gov

2 - Details do not add to total because of multiple responses and nonresponse.
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Table 2-8   Alabama Hunters by Type of Hunting(1)

Type of Game
Total Number of 

Hunters 
(thousands)

Percent

Big Game 392 93
Small Game 109 26
Migratory Birds 95 23
Other Animals(2) 21 5
Total(3) 423 100

1 - 2001 National Survey of Fishing, Hunting and Wildlife-Associated Recreation - Alabama. United States 
Fish and Wildlife Service. 16 May 2007. www.fws.gov

2 - Estimate, based upon small sample size.

3 - Details do not add up to total because of multiple responses and nonresponse.
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Table 2-9   History of Former Sludge Incorporation Area
3M Decatur, AL Facility

Period of 
Application Fields

1978 - 1981 1 through 4 and 6
1982 - 1986 6 and 9
1987 - 1988 8, 10, and 11

1989 6, 8, 10, and 11
1990 8, 10, and 11
1991 8
1992 8 and 13

1993 - 1994 8, 12, and 13
1995 5, 8, 9, and 12
1996 8 and 9
1997 5, 8, 9, and 12
1998 9 and 12

Notes:
-Fields 1 through 4 are on the property which was sold to Daikin and MDA, Inc.
-Field 14 is control (no sludge application).
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Table 2-10   Summaries of Quantities of Sludge Applied in the Former Sludge 
Incorporation Area

Field Number or 
Zone

Years of 
Operation

Average Metric 
Tons per Year 
(Dry Weight)

Total Metric 
Tons Applied 
(Dry Weight)

1 1978-81 317.94 1,272
2 1978-81 163.57 654
3 1978-81 371.60 1,486
4 1980-81 360.10 720
5 1995-97 371.24 1,114
6 1981-89 588.42 5,296
8 1987-91 1,405.43 7,027
8a 1992 392.94 393
8b 1992-97 702.76 4,216
9 1982-98 236.36 4,018

10 1987-90 1,039.52 4,158
11 NE 1987-90 661.16 2,645

11NE & SW 1991 1,185.04 1,185
12 1993-98 278.52 1,671
13 1993-94 3,647.12 7,294
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Figure 2-7
Epikarst Groundwater Elevation
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February 2007
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  FIGURE 2-9  DEMOGRAPHIC AND LAND USE SURVEY AREA

Source: U.S. Bureau of the Census
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3. ASPECTS OF THE PHASE 2 MONITORING PROGRAM 

Certain aspects of the Phase 2 PFOA Monitoring Program warrant further discussion to 

demonstrate its efficacy and comprehensiveness in addressing the Charge.  Specifically, 

the robust dataset collected under the Phase 2 Work Plan has sufficient quality, 

objectivity, utility and integrity to be included in this Data Assessment Report.  

Additionally, historic data that were not collected under the Phase 2 Work Plan but meet 

these MOU and Phase 2 Work Plan requirements also are included in this Data 

Assessment Report.  Finally, the data collection effort under the Phase 2 Work Plan was 

designed to assess each of the sources and pathways of PFOA migration associated with 

the facility to fully address the Charge.  As such, the following subsections contain 

detailed discussions on the data collected under the Phase 2 Work Plan, the historic data 

and the pathway characterization. 

3.1 DATA DISCUSSION 

3.1.1 Data Collected under the Phase 2 Work Plan 

The Phase 2 environmental monitoring program has resulted in a comprehensive PFOA 

database.  Sampling and analysis was performed on samples collected from a variety of 

media including: 

• On-site and off-site soils. 
• On-site and off-site groundwater. 
• Off-site municipal supply water.  
• Off-site formerly used residential well water. 
• On-site and off-site surface water. 
• Off-site Tennessee River sediment porewater. 
• On-site and off-site sediment. 
• On-site vegetation. 
• On-site small mammals (serum and liver).  
• Whole body and fillet tissues of two fish species from the Tennessee River. 
• Corbicula clams from the Tennessee River.  
• Decatur Utilities (Dry Creek) Wastewater Treatment Plant (WWTP) influent, 

effluent and sludge. 

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S1-3.doc  1/13/2008 

3-1 



  

• 3M treated process wastewater from the on-site WWTP (sampled at Outfall 
001) and 3M sanitary wastewater. 

• Morgan County Landfill leachate. 
 
Analytical data for the Phase 2 study was provided by the Exygen Research (currently 

known as MPI Research) and 3M Environmental laboratories following the Good 

Laboratory Practices (GLP) Protocol P760.  Exygen Research (Exygen) is an independent 

contract laboratory.  The GLP protocol and the specified analytical methods contain 

rigorous quality assurance/quality control (QA/QC)  provisions including in-phase audits, 

full documentation, matrix spikes for every sample collected and analyzed, and thorough 

reviews by the respective laboratory’s Quality Assurance Unit.  WESTON also 

performed a quality assurance (QA) check. 

The data quality objectives (DQOs) for the Phase 2 PFOA Environmental Monitoring and 

Assessment Program were developed to ensure that the data generated are of a known and 

acceptable level of quality to:   

• Characterize the concentrations of PFOA in environmental media 
including soil, groundwater, public water supply, sediment, surface water, 
vegetation, small mammal tissues, fish and clams.  

• Provide additional information to characterize potential pathways through 
which PFOA may migrate between media at both on-site and off-site 
locations.  

• Perform a screening level human exposure assessment utilizing 
quantitative data on PFOA concentrations in various environmental media 
for the exposure pathways for human receptors that are complete.  

• Evaluate the results of the screening level human exposure assessment to 
determine future data needs to refine the exposure assessment.  

To achieve the DQOs, QA measures were implemented throughout the project to ensure that 

the data met known and suitable data quality criteria such as precision, accuracy, 

representativeness, comparability and completeness.  The sampling data were quality-

controlled through the collection of field QC samples and the calibration of field and 

laboratory equipment following established protocols.  In addition, replicate samples were 

collected and submitted as part of the QA program.  Implementation of QA/QC measures to 
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achieve the DQOs were intended to limit the chance of generating inadequate or incomplete 

data.  

The analytical methods reflect the significant developmental effort that has been applied 

to obtain high-quality quantitative analytical data for PFOA at parts per trillion (ppt) 

limits of quantitation.  Analyses of aqueous samples (i.e., groundwater, surface water and 

porewater) achieved a quantitation limit of 25 ppt. Analyses of soil and sediment samples 

achieved a quantitation limit of 200 ppt.  In most environmental studies, duplicate 

analyses are performed at a frequency of only one duplicate or replicate per 10 or 20 

samples (5 to 10%).  To maximize the robustness of the characterization data, all Phase 2 

sample analyses included laboratory replicate and/or field duplicate sample analysis.  By 

accounting for media and analytical variability, the availability of multiple results for 

each Phase 2 sampling location provides more reliable point estimates of PFOA 

concentrations. 

Where data quality objectives were not met, samples have been re-extracted and 

reanalyzed by the initial method or an alternate method in an effort to provide 

quantitative data.  In some instances, method development (i.e., direct injection method 

as an alternate to the solid phase extraction method) has been necessary to minimize the 

impacts of any matrix interferences and allow quantitative analytical data to be generated.  

The Phase 2 data reflect the level of effort expended to obtain high-quality analytical data 

with low quantitation limits on large numbers of samples from a broad range of 

environmental media including biota.  Furthermore, data completeness is high as a 

consequence of the reanalyses that were performed in order to minimize data gaps.  

3.1.2 Historic Data  

Prior to October 25, 2004 (the effective date of the MOU), 3M had presented data and 

information and made submissions to EPA pursuant to its LOI commitment pertaining to 

environmental monitoring.  Additional environmental monitoring-related data, 

information, reports, presentations and submissions by 3M reflect activities prior to and 

separate from the LOI undertaken on a voluntary basis or pursuant to other programs, 
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such as programs developed in cooperation with state agencies.  These data, information, 

reports, presentations and submissions by 3M in existence prior to October 25, 2004 were 

available at EPA Docket ID No.  OPPT-2003-0012 or EPA Docket ID No.  

Administrative Record (AR)-226.  EPA also has established a separate EPA docket for all 

reports, submissions and other documents relating to the 3M MOU at Docket ID No.  

OPPT-2004-0112. 

As indicated in Section V.B.1.b of the MOU, the Phase 1 and 2 commitments set forth in 

the Phase 2 Work Plan build upon these prior data, information, reports, presentations 

and submissions.  To the extent relevant, this prior body of data is to be considered in this 

Data Assessment Report.   

Although historic data were useful for providing focus to the assessment and were the 

basis for the Phase 2 program, previous data and information were generated under 

various assessment programs, which had different sampling procedures and analytical 

methods.  In addition, earlier data represent conditions during active production and use 

of PFOA and not current conditions.  Given that levels of PFOA in environmental media 

have likely changed over the intervening years and that the screening level human 

exposure assessment is intended to characterize potential current exposure to PFOA, data 

collected prior to Phase 2 are not suited to addressing the Charge question in the MOU.  

In most instances, the data generated from the previous programs cannot be directly 

compared to each other or to data collected under the Phase 2 Work Plan and, although 

these data are useful, they are not necessary for use in the screening level human 

exposure assessment.  As such, only the data collected and analyzed in accordance with 

the Phase 2 Work Plan standard operating procedures (SOPs) and analytical methods are 

included in this Data Assessment Report.  However, the historic data are presented in 

EPA Docket ID Nos. OPPT-2003-0012 or AR226, which can be accessed by those 

interested in reviewing this information. 
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3.1.3 Intended Use of Data 

A summary of the activities performed under the Phase 2 Work Plan and associated 

enhancements, the rationale for each data collection effort, and the intended use of the 

data relative to addressing the MOU Charge are provided in Table 3-1.  All of the data 

generated under the Phase 2 Work Plan were collected to address the MOU Charge with 

respect to transport pathway characterization and evaluating the presence of PFOA in 

various environmental media.  Data relevant for use in the screening level human 

exposure assessment included the following: 

• Off-site groundwater (except the off-site marsh pumping well). 

• On-site and off-site soil to a depth of 6 feet below ground surface (ft bgs). 

• On-site and off-site surface water. 

• On-site and off-site sediment. 

• Fish (fillet). 

• Public water– Finished/treated water. 

 
Other data that were collected to support environmental media and transport pathway 

characterization but were not included in the screening level human exposure assessment 

because they do not represent a significant potential human exposure scenario include: 

• On-site groundwater and the off-site marsh pumping well. 

• On-site and off-site soil at a depth greater than 6 ft bgs. 

• On-site vegetation. 

• On-site small mammal (hispid cotton rat). 

• Tennessee River sediment porewater. 

• Fish (whole body). 

• Clams. 
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• Decatur Utilities (Dry Creek) wastewater treatment plant (WWTP) influent, 
effluent and sludge. 

• On-site WWTP effluent (from Outfall 001). 

• Morgan County Landfill leachate. 

• Raw/untreated water collected at public water supplies and finished water 
collected at the Tennessee Valley Authority research station. 

3.2 SOURCES AND PATHWAYS OF MIGRATION 

As stated in the MOU, the goal of the PFOA Site-Related Environmental Assessment 

Program is to gather data and other information that address fully the following question, 

referred to as “the Charge”:  

“Are current PFOA environmental releases from the Site and the presence of 

PFOA in environmental media on and around the Site sufficiently understood 

so that pathways of migration and exposure to PFOA associated with the Site 

are adequately characterized and assessed on a screening level basis?” 

As mentioned earlier, 3M had discontinued the manufacture of PFOA at the 3M Decatur 

facility in 2000.  However, small amounts of PFOA were used by Dyneon at Decatur 

until 2004.  During the facility’s operation, there were air emissions and sludge 

incorporation.  There are currently no process-related air emissions of PFOA from 

manufacturing processes at the 3M facility and sludge incorporation ceased in 1998.  The 

principal on-site sources of PFOA associated with the 3M Decatur facility currently 

include: 

• Sludge incorporation area fields and other affected soils.  

• Discharge from the 3M facility wastewater treatment plant to Bakers Creek. 

These historic sources and their associated migration pathways have been monitored, 

sampled and sufficiently characterized as discussed in this report.  Figure 1-1 depicts the 

potential migration pathways for PFOA at the 3M Decatur facility.  It is recognized that 

soil, groundwater and other media containing PFOA can act as secondary sources for 
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exposure on- and off-site.  A summary of conclusions regarding the characterization of 

each of the transport pathways is provided in Section 6.  The following subsections 

discuss the site media and confirm that the potential pathways have been characterized. 

3.2.1 Soil 

As noted, the principal source of PFOA in soil at the facility is from the historic 

incorporation of wastewater treatment plant sludge in the former sludge incorporation 

area fields on the southern portion of the 3M property.  To a lesser extent, other potential 

sources of PFOA in surface soils on-site and proximate to the Site may be  from the 

historic manufacturing operations and prior or ongoing operations at Daikin.  The 

potential migration pathways that were characterized for the soil media under the Phase 2 

Work Plan include surface transport, uptake and leaching as discussed in the following 

subsections. 

3.2.1.1 Surface Transport 

Surface transport or migration can occur when surface soil is mobilized by means of 

natural mechanisms such as wind or water erosion.  For instance, depending on soil 

particle size and wind energy, soil particles can be disturbed and mobilized in the form of 

dust which can be deposited in downwind locations onto surface soil.  Additionally, 

physical disruption of surface soil can cause soil particles to become airborne and deposit 

at another location.   

During rain events, the movement of stormwater over exposed or unstabilized surface 

soil may result in the transport of soil particles by means of erosion along the path of the 

stormwater.  This potential pathway was characterized by collecting surface soil samples 

in drainage swales, ditches and runoff channels at on-site and nearby off-site locations.  

Surface soil samples were analyzed for PFOA as well as grain size for input to various 

transport models that have been used to predict transport of dust or sediment from on-site 

areas.   
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3.2.1.2 Uptake 

Uptake is the translocation of PFOA from soil to vegetation that grows in the area of the 

impacted soil and to animals that subsist on the vegetation or directly ingest or are 

exposed to the soil.  This potential pathway was characterized first by performing a 

survey in the former sludge incorporation area to determine which vegetative and small 

mammal species inhabit the area and which are the predominant and most prevalent 

species that could be tested.  These species could then be sampled to evaluate the 

presence of PFOA in biota and associated migration pathways.   

3.2.1.3 Leaching 

Leaching is the vertical movement through the soil column when stormwater or surface 

water infiltrates the soil.  The migration of PFOA through leaching may continue 

vertically downward through the soil column and ultimately to groundwater.   

Water contacting the soil particles may cause PFOA to desorb from soil particles and 

solubilize into the water and move vertically downward with the infiltrating water 

recharge.  The properties of the soil including total organic carbon (TOC) content and 

grain size may influence the amount and rate of a constituent that solubilizes or desorbs 

from the soil matrix.   

This pathway was characterized by collection and analysis of soil samples throughout the 

soil column and of groundwater samples at numerous on-site and nearby off-site 

locations.  Soil and groundwater samples were analyzed for PFOA and soil samples also 

were analyzed for TOC and grain size which may have an effect on the rate of leaching 

PFOA from the soil matrix to groundwater.   

3.2.2 Groundwater 

The principal source of PFOA in groundwater at the facility is the leaching of PFOA 

from impacted soil.  The migration transport pathway that was characterized for 

groundwater under the Phase 2 Work Plan is discussed in the following subsection. 
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3.2.2.1 Migration 

Migration is the lateral movement of PFOA in groundwater along the groundwater flow 

gradient.  The groundwater flow gradient is toward a point of groundwater discharge such 

as a surface water body (i.e., stream, river, pond or lake) which would include the on-site 

drainage ditch adjacent to Avenue A, Bakers Creek and the Tennessee River.   

This pathway was characterized by various investigative activities.  During the 

installation of groundwater monitoring wells and soil borings, a description of lithology 

and stratigraphy was recorded on a boring log for each location.  Water level elevations 

were recorded at various times from newly installed and existing site monitoring wells to 

determine the hydraulic gradients and predicted flow direction.  Groundwater samples 

were collected from numerous on-site and nearby off-site wells and analyzed.  To 

specifically evaluate the potential groundwater to surface water (Tennessee 

River/Wheeler Reservoir) pathway, porewater samples were collected near the shoreline 

of the plant in the Tennessee River and analyzed.  This is discussed further in Section 

4.5.2.3. 

3.2.3 Surface Water 

The source of PFOA in surface water may be from groundwater discharge discussed in 

Section 3.2.2.1, and stormwater and surface migration into ditches, outfalls, streams and 

rivers.  The transport pathways characterized for surface water under the Phase 2 Work 

Plan include surface transport and uptake as discussed in the following subsections. 

3.2.3.1 Surface Transport 

Surface migration could occur in surface water containing PFOA (dissolved in water and 

adsorbed onto soil particles carried by the surface waters as suspended solids).  The 

potential migration pathway could include drainageways, ditches and outfalls that convey 

stormwater and treated wastewater to natural surface water bodies such as ponds, 

streams, rivers, etc.     

This pathway has been characterized in the data assessment by analysis of surface water 

samples from on-site and off-site ditches and ponds, Bakers Creek and its tributaries, and 
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the Tennessee River, as well as wastewater samples from the 3M Decatur facility WWTP 

and the Dry Creek WWTP.  These WWTPs discharge to the Tennessee River.  These 

surface water samples were collected and analyzed. 

3.2.3.2 Uptake 

Uptake is the movement of PFOA from surface water to the aquatic organisms such as 

fish and clams that inhabit the surface water body.  PFOA may be present in fish that 

inhabit the surface water (i.e., Tennessee River).   

This pathway was characterized by collecting fish and clam samples from the Tennessee 

River and finished water samples from municipal water treatment plants along the river 

for analysis.    

3.2.4 Sediment 

The source of PFOA in sediment may be from groundwater discharge to a surface water 

body and from the surface water body, whereby the PFOA in the groundwater and 

surface water adsorbs onto sediment particles.  The source of PFOA in sediment also may 

be from stormwater and surface transport of soil particles (sedimentation and erosion 

transport) from ditches, outfalls, streams and rivers.  The transport pathways that were 

characterized for sediment under the Phase 2 Work Plan include leaching and uptake as 

discussed in the following subsections. 

3.2.4.1 Leaching 

Leaching is the desorption of PFOA from sediment particles to surface water through 

chemical equilibrium and solubilization.  This pathway was characterized by collection of 

sediment samples from on- and off-site ditches and ponds, Bakers Creek and the 

Tennessee River.  Sediment samples were analyzed for PFOA, as well as TOC and grain 

size for reasons stated in Section 3.2.1.3.   
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3.2.4.2 Uptake 

Uptake of PFOA from sediments can include the ingestion of sediment particles by fish 

and clams that inhabit the area of impacted sediment.  PFOA may be present in fish that 

may be consumed by humans who harvest them.  This pathway was characterized by 

collecting sediment, fish and clam samples from the Tennessee River for analysis.    

3.2.5 Air 

As noted previously, there are currently no air emissions of PFOA from manufacturing 

processes at the 3M facility.   

3.2.5.1 Airborne Movement/Wind 

Airborne movement occurs when surface soil moves as particles or dust by means of 

wind erosion (see Section 3.2.1.1).  Another means of airborne movement could be 

volatilization.  Volatilization of PFOA from surface soil is considered to be a minor or 

negligible pathway for PFOA because it is not a volatile or semivolatile compound. At 

typical soil pH levels, PFOA is in an anionic salt form.  Collection of surface soil samples 

from on- and off-site locations characterizes the integrated impact of dust movement and 

any historical air emissions.   



  

SECTION 3 
 

TABLES 
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Table 3-1  Summary of Phase 2 Data Collection and Rationale for the PFOA Environmental Monitoring Program 
3M Decatur, Alabama Facility  

 

Activity 
 

Description of Activity Rationale for Data Collection Intended Use of Data 

1.  Groundwater 
Sampling and 
Hydrogeologic 
Evaluation  

a. Groundwater samples were collected from eight newly 
installed sets of nested wells in former sludge 
incorporation Fields 6, 8b, and 9 and control Field 14 to 
monitor residuum, epikarst and shallow bedrock zones.   

b. Phase 1 sampling of eight LOI wells was continued 
under the Phase 2 program on a biennial frequency. 

c. Water level data were collected and a hydrogeological 
evaluation of the former sludge incorporation area was 
performed. Based on this evaluation and soil data, an 
approach was formulated in concert with EPA for 
collecting off-site soil and groundwater data.  

d. Groundwater samples were collected from five newly 
installed sets of nested wells off-site, one set of nested 
wells just inside the eastern property boundary in former 
sludge incorporation Field 11, and the off-site marsh 
pumping well.  New well locations were based on the 
results of the hydrogeologic evaluation and analyses of 
initial soil and groundwater results from the former 
sludge incorporation area investigation. 

e. Groundwater samples were collected from two 
residential wells on neighboring properties to the 
southwest and south of the Decatur facility.  These wells 
were identified during a well survey (see Item 7.a). 

To determine the  levels of PFOA in 
groundwater associated with current or 
past manufacturing activities. 

To assess potential human exposure to 
PFOA through consumption of 
groundwater or other groundwater uses 
(e.g., irrigation). 

To evaluate the groundwater migration 
potential from on-site to off-site uses or 
discharges to surface water. 

 

 

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
groundwater. 

Off-site groundwater data (not 
including the off-site marsh 
pumping well) were used in the 
screening level human exposure 
assessment.  On-site groundwater 
data were not used because deed 
restrictions preclude groundwater 
use as drinking water. 
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Table 3-1  Summary of Phase 2 Data Collection and Rationale for the PFOA Environmental Monitoring Program 
3M Decatur, Alabama Facility (Continued) 

 

Activity 
 

Description of Activity Rationale for Data Collection Intended Use of Data 

2.  Soil Sampling  a. Initially, discrete soil samples were collected from soil 
borings at various depths from each of the three former 
sludge incorporation fields (Fields 6, 8b, and 9), one 
control field (Field 14), and the northwest background 
area. Composite samples were also collected in 5-foot 
intervals to boring refusal or the water table. 

b.  Surface soil samples were collected from 0 to 3 inch 
and 3 to 6 inch depths at former sludge incorporation 
Fields 6, 8b, and 9, control Field 14, and the northwest 
background area.  

c. Additional discrete soil samples from soil borings to a 
depth of 6 feet and surface soil samples (0 to 3 inch and 3 
to 6 inch depths) were collected at former sludge 
incorporation Fields 5, 10, 11, 12, and 13.  Surface soil (0 
to 3 inch and 3 to 6 inch depths) and shallow soil (1 to 
1.5 ft depth) samples also were collected along the 
northern and western boundary of Field 9. 

d. Discrete soil samples were collected at varying depths 
in the vicinity of the eight Phase 1/LOI groundwater 
monitoring wells. 

e. Soil samples were collected from borings during the 
installation of the five sets of three nested wells off-site 
and the one set of nested wells just inside the eastern 
property boundary in former sludge incorporation Field 
11.  

To determine the levels of PFOA in the 
soil associated with previous activity on-
site. 

To assess potential human exposure 
through incidental ingestion of soil, 
inhalation of dust and dermal contact. 

To evaluate the soil to groundwater 
transport pathway. 

 

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
soil. 

Data for soil samples collected at a 
depth ≤ 6 feet bgs were used in the 
screening level human exposure 
assessment.  Data from soil 
samples collected at depths greater 
than 6 feet were not used in the 
screening level human exposure 
assessment because these data 
were not representative of a 
complete human exposure 
pathway. 
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Table 3-1  Summary of Phase 2 Data Collection and Rationale for the PFOA Environmental Monitoring Program 
3M Decatur, Alabama Facility (Continued) 

 

Activity 
 

Description of Activity Rationale for Data Collection Intended Use of Data 

3. Terrestrial Biota 
    Sampling 

a. A vegetation survey was conducted in the former 
sludge incorporation area. Vegetation samples were 
collected in the vicinity of soil sample locations in the 
former sludge incorporation area (Fields 6, 8b and 9), the 
control field (Field 14), and the northwest background 
location.   

b. A small mammal survey was conducted in the former 
sludge incorporation area. Small mammal (hispid cotton 
rat) samples were collected in the vicinity of soil sample 
locations in the former sludge incorporation area (Fields 
6, 8b and 9) and the control field (Field 14). 

To determine the levels of PFOA in 
various vegetative species in the former 
sludge application area. 

To determine the levels of PFOA in one 
small mammal species, i.e., the hispid 
cotton rat, in the former sludge 
application area. 

 

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
vegetation and the hispid cotton 
rat. 

Data for vegetation and hispid 
cotton rat were not used in the 
screening level human exposure 
assessment. 

 

4.  Surface Water 
     Sampling  

a. Initial surface water sampling was conducted at two 
locations in the on-site Avenue A drainageway and six 
locations in the Tennessee River and Bakers Creek, 
which included the three Phase 1/LOI sampling locations. 

b. Additional surface water sampling was conducted at 
the on-site Goose Pond, off-site marsh, and the Bakers 
Creek drainage system. 

c.  Supplemental surface water sampling was conducted 
along 53 miles of the Tennessee River channel and at 
three transects across the width of the river. 

d.  Collected surface water samples from a 12-node grid 
established adjacent to the facility shoreline in 
accordance with the Phase 2 Work Plan.  Collected co-
located porewater samples from probes that were driven 
into the river sediment.   

 

To determine PFOA levels in surface 
water from the Avenue A drainageway, 
the Goose Pond, Tennessee River, Bakers 
Creek, the off-site marsh, and the Bakers 
Creek drainage system. 

To evaluate the groundwater to surface 
water pathway. 

To compare PFOA levels with the results 
from previous surface water sampling.  

To evaluate the potential sources of 
PFOA to surface water. 

To assess potential human exposure to 
PFOA through direct contact with and 
incidental ingestion of surface water. 

To provide information on factors 
associated with uptake of PFOA by fish 
and subsequent consumption by humans.  

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
on-site and off-site surface water 
as well as porewater in the 
Tennessee River sediment adjacent 
to the facility. 

Porewater data were not used in 
the screening level human 
exposure assessment.   

Surface water data were used in the 
screening level human exposure 
assessment. 
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Table 3-1  Summary of Phase 2 Data Collection and Rationale for the PFOA Environmental Monitoring Program 
3M Decatur, Alabama Facility (Continued) 

 

Activity 
 

Description of Activity Rationale for Data Collection Intended Use of Data 

5.  Sediment 
     Sampling 

a. Initial sediment sampling was conducted at six 
locations in the Avenue A drainageway and six locations 
in the Tennessee River and Bakers Creek, which included 
the three Phase 1/LOI sampling locations. 

b. Additional sediment sampling was conducted at the 
on-site Goose Pond, off-site marsh, and the Bakers Creek 
drainage system. 

c.  Collected sediment samples (co-located with surface 
water and porewater samples) from a 12-node grid 
established adjacent to the facility shoreline in 
accordance with the Phase 2 Work Plan (co-located with 
surface water and porewater samples).   

 

To determine PFOA levels in sediment 
from the Avenue A drainageway, the 
Goose Pond, Tennessee River, Bakers 
Creek, the off-site marsh, and the Bakers 
Creek drainage system. 

To compare PFOA levels with the results 
from previous sediment sampling.  

To evaluate the potential sources of 
PFOA to sediment. 

To assess potential human exposure to 
PFOA through direct contact with and 
incidental ingestion of sediment. 

To provide information on factors 
associated with uptake of PFOA by fish 
and subsequent consumption by humans.  

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
on-site and off-site sediment. 

Sediment data were used in the 
screening level human exposure 
assessment. 

 

6. Fish/Clam 
    Sampling 

a. Collected two species of fish samples (fillet and whole 
body) at six locations in the Tennessee River, including 
three Phase1/LOI locations. 

b. Collected clam samples at six locations in the 
Tennessee River, including three Phase1/LOI locations. 

 

To determine PFOA levels in fish and 
clams in the Tennessee River and Bakers 
Creek. 

To compare PFOA levels with the results 
from previous fish and clam sampling. 

To assess potential human exposure to 
PFOA through ingestion of fish. 

To provide information on factors 
associated with uptake of PFOA by fish 
and subsequent consumption by humans. 

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
fish and clams. 

Fillet fish data were used in the 
screening level human exposure 
assessment. 

Whole body fish and clam data 
were not used in the screening 
level human exposure assessment. 
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Table 3-1  Summary of Phase 2 Data Collection and Rationale for the PFOA Environmental Monitoring Program 
3M Decatur, Alabama Facility (Continued) 

 

Activity 
 

Description of Activity Rationale for Data Collection Intended Use of Data 
a.  Performed an off-site well survey. To confirm early 1990s findings that the 

Decatur municipal water system, not 
wells, is the potable water source for the 
Site and its environs. 

Identification of off-site water 
supply wells as a possible route of 
PFOA exposure. (see Item 1.e). 

b.  Reviewed information on historic and current disposal 
of facility wastes. 

To assess potential transport pathways 
associated with off-site waste disposal. 

Information used to determine if 
additional sampling around 
disposal facilities is warranted. 

c. Collected finished (treated) water samples from the 
following public water supplies: Decatur Utilities, West 
Morgan/East Lawrence, Muscle Shoals, Florence, 
Tennessee Valley Authority research station, and 
Sheffield. 
d. Collected raw (untreated) water at the Decatur Utilities 
and West Morgan/East Lawrence water treatment plants 
(WTPs). 

To determine PFOA levels in public 
water (treated water) supplies. 

To assess potential human exposure to 
PFOA through ingestion of public water 
(treated water). 

To determine PFOA levels in 
raw/untreated water.  

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
finished water at the public water 
supplies and raw water. 
All finished water data, except the 
Tennessee Valley Authority 
research station data, were used in 
the screening level human 
exposure assessment. 
Tennessee Valley Authority 
research station finished water data 
and raw water data from the 
Decatur Utilities and West 
Morgan/East Lawrence WTPs 
were not used in the screening 
level human exposure assessment. 

7.  Additional 
Assessment of 
Possible Routes of 
PFOA Exposure 

e. Collected a sanitary wastewater sample at the 3M 
Decatur plant. 
f. Collected 3M WWTP treated process wastewater 
samples at Outfall 001. 
g. Collected an influent and an effluent wastewater 
sample at the Decatur Utilities Dry Creek WWTP. 

To determine PFOA levels in wastewater 
samples from the 3M on-site WWTP and 
the Decatur Utilities Dry Creek WWTP 
as both of these facilities discharge 
treated wastewater to the Tennessee 
River. 

All data were used for transport 
pathway characterization and to 
evaluate the presence of PFOA in 
sanitary and process wastewater at 
the 3M facility and wastewater at 
the Dry Creek WWTP. 
Wastewater data were not used in 
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Table 3-1  Summary of Phase 2 Data Collection and Rationale for the PFOA Environmental Monitoring Program 
3M Decatur, Alabama Facility (Continued) 
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Activity 
 

Description of Activity Rationale for Data Collection Intended Use of Data 
the screening level human 
exposure assessment. 

h.  Collected sludge samples at the Decatur Utilities Dry 
Creek WWTP.    

 

To determine PFOA levels in sludge 
samples. 

The sludge data were used for 
transport pathway characterization 
and to evaluate the presence of 
PFOA in sludge at the Dry Creek 
WWTP. 

Sludge data were not used in the 
screening level human exposure 
assessment. 

i.  Collected leachate samples at the Morgan County 
Landfill. 

To determine PFOA levels in leachate 
samples from the Morgan County 
Landfill. 

The leachate data were used for 
transport pathway characterization 
and to evaluate the presence of 
PFOA in leachate at the Morgan 
County Landfill. 

Leachate data were not used in the 
screening level human exposure 
assessment. 

 
 



 

4. SUMMARY OF FIELD ACTIVITIES 

4.1 BACKGROUND 

A preliminary site conceptual model was developed in the Phase 2 Work Plan to evaluate 

potential transport pathways for PFOA associated with previous and current activities at 

the 3M Decatur facility.  The site conceptual model identified the primary sources of 

PFOA at the Site, the potential release mechanisms from those sources, the potential 

migration pathways of PFOA, and the potentially exposed human populations and the 

routes by which these populations may be exposed to PFOA.  Potentially complete and 

significant pathways in the site conceptual model were selected for additional evaluation 

and, where indicated, data collection occurred during the Phase 2 program.  The Phase 2 

program was designed to develop quantitative data for those media representing 

potentially complete exposure pathways for use in the screening level human exposure 

assessment.  In addition, the Phase 2 sampling program included the collection of data on 

PFOA concentrations in various media and locations to characterize the presence of 

PFOA in the environment.  Although data on PFOA concentrations in some of these 

media may not be representative of a complete human exposure pathway, the information 

provides an understanding of the presence of PFOA in environmental media on and 

around the site. 

The PFOA assessment field activities were conducted in accordance with the Phase 2 

Work Plan.  Deviations from and enhancements to the Phase 2 Work Plan are identified 

in the following sections of this Data Assessment Report.  

Analyses of samples collected under the Phase 2 Work Plan were performed by the 

following laboratories: 

• PFOA – Exygen Research Laboratory (Exygen), State College, Pennsylvania, 
and the 3M Environmental Laboratory, St. Paul, Minnesota. 
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• Total organic carbon (TOC), total dissolved solids (TDS), total suspended 
solids (TSS), and percent lipids – Severn Trent Laboratories (STL), University 
Park, Illinois. 

• Sieve/grain size – Tuscaloosa Testing Laboratory (TTL), Decatur, Alabama. 

4.2 GROUNDWATER MONITORING WELL INSTALLATION AND 
SAMPLING 

4.2.1 Installation 

In accordance with the Phase 2 Work Plan, 24 groundwater monitoring wells were 

installed and five exploratory soil borings drilled for collection of hydrogeologic data 

associated with the former sludge incorporation area.  The drilling activities were 

conducted from October 2004 through January 2005.  Borings were logged by an 

experienced geologist noting color, texture, moisture content, and any odors or 

discoloration.  The boring and monitoring well locations are shown on Figure 4-1.  A 

summary of the soil boring and well construction data is presented in Tables 4-1 and 4-2, 

respectively.  A copy of the boring logs and well completion logs is provided in 

Appendix B.  

The groundwater monitoring wells were constructed in “nests” of three wells initially in 

areas associated with former sludge incorporation Fields 6, 8b, 9 and 14.  In accordance 

with the Phase 2 Work Plan, two sets of three nested wells were installed in each of the 

four fields for a total of 24 wells.  Each well nest consists of a bedrock well, an epikarst 

well, and a residuum well.  The bedrock, epikarst and residuum well types are designated 

by the suffixes “L”, “S” and “R”, respectively, and associated with a well “nest” number 

(130 through 137).  All of the monitoring wells were completed at the surface with 

lockable protective covers and 4-foot by 4-foot concrete pads. 

At each of Fields 6, 8b and 9, one of the well nests was constructed in an area of the field 

determined to be representative of the former sludge incorporation activities associated 

with the field.  Generally, these were located in an interior portion of the field, presumed 
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to be included in the previous sludge incorporation activities in the field.  The second 

well nest was constructed in an area along the margin of the field where there was no 

indication of sludge incorporation activities.  The locations were based on field 

observations, interviews with site personnel and evaluation of historic aerial photography.  

Field 14 is a control field where no sludge was incorporated. 

In addition to the monitoring wells, five exploratory soil borings (131B, 133B, 134B, 

136B and SB-001B) were constructed down to the water table (one each from Fields 9, 6, 

8b, 14 and the northwest background area, respectively) to obtain soil profile and logs 

and to evaluate the homogeneity of soil conditions.  The northwest background area is 

located in the northwest corner of the facility property on a utility easement.  This area is 

physically separated from the former sludge incorporation area and would not be affected 

by runoff from the former sludge incorporation area.  The remaining four exploratory 

borings were constructed in areas deemed representative of the designated field, 

approximately 100 to 200 feet from the associated well nest.  The boreholes were 

abandoned upon conclusion of soil descriptive logging. 

Criteria used in the location of appropriate well nests and boring locations included: 

• Where possible, well nests within the fields were constructed near areas of 
previous vegetative and small mammal sampling activities (see Section 4.5). 

• Boring locations were selected in areas deemed representative of the field 
conditions with no visible impact from surface water flow, such as erosion or 
sedimentation, or physical construction, such as road building or grading, or 
ditching. 

• For the location of well nests outside of the former sludge incorporation areas, 
consideration was given to how the location would enhance groundwater 
monitoring capabilities for the entire sludge incorporation area.  For example, 
certain wells were located along the outside margin of a specific field near the 
property boundary to provide soil and groundwater conditions at the property 
line (i.e., well location 130). 
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A combination of air rotary and hollow stem auger drilling techniques were used for the 

construction of monitoring wells and soil borings.  The following subsections present an 

overview of the procedures used. 

4.2.1.1 Bedrock Wells  

Drilling began with the bedrock wells to allow for logging and for installation of casing.  

Initial drilling, using a hollow stem auger rig, was continued until resistance to drilling 

was encountered.  This depth was interpreted to represent the top of epikarst.  Then 

drilling was continued with an air-rotary rig, carefully observing drilling characteristics to 

identify major weathered zones and to determine when competent rock was encountered.  

Once competent rock was identified, a socket was constructed approximately 6 to 10 feet 

into competent bedrock for insertion of the casing.  The borehole was adequately cleaned, 

and 6-inch carbon steel casing was installed and grouted in place using a cement slurry 

mix.  After grouting was completed, the casings were left undisturbed for a minimum of 

24 hours to allow for adequate curing of the grout. 

4.2.1.2 Epikarst Wells 

The data collected during the construction of the bedrock borings were used to designate 

completion depths for the epikarst wells.  Epikarst well borings were constructed using 

air rotary drilling techniques with an 8-inch diameter, tri-cone rotary bit or percussion 

hammer bit.  The borings were extended to depths within the epikarst indicating the 

highest potential for groundwater communication as identified in the associated bedrock 

well borings.  Drilling conditions were noted during construction and compared to that of 

the associated bedrock borings to evaluate consistency of rock and fracture zones. 

The borehole was adequately cleaned of cuttings and a 4-inch diameter stainless steel 

monitoring well was constructed with 10 feet of 0.01-inch slotted screen.  A sandpack 

consisting of 20/40 sieve commercial grade filter sand was constructed to approximately 

2 feet above the top of screen.  This was followed by approximately 2 feet of bentonite 

chips and grout to the surface.   
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4.2.1.3 Residuum Wells  

Residuum wells and soil borings were constructed using hollow-stem auger drilling 

techniques.  This allowed for the collection of in situ soil samples for logging and 

analysis purposes.  Residuum well borings were constructed using 6-inch inner diameter 

augers to the depth designated in the initial boring as top of epikarst or until resistance to 

drilling was encountered.  Upon completion of the borehole, a 4-inch diameter stainless 

steel well was inserted with 10 feet of 0.01-inch slotted screen.  Well construction 

occurred within the augers to prevent collapse of the boring during construction.  A 

sandpack, consisting of a 20/40 sieve commercial grade filter sand, was constructed to 

approximately 2 feet above the top of screen.  This was followed by approximately 2 feet 

of bentonite chips and cement grout to the surface.   

Following well completion, each well was developed to clear the well of particulate 

matter and allowed to remain undisturbed for approximately one week before sampling.   

4.2.1.4 Exploratory Soil Borings   

Exploratory soil borings were constructed using 2.5-inch inner diameter augers.  The 

borings were constructed to the water table for logging purposes and to collect soil 

samples for analytical testing.  After completion, the boreholes were abandoned by filling 

with cement grout using tremie pipe pumping techniques.   

All monitoring well and boring locations were surveyed for horizontal and vertical 

control. 

4.2.2 Sampling 

On January 20, 2005, groundwater samples were collected from the eight well clusters 

(130 through 137) installed within the former sludge incorporation area as part of the 

initial Phase 2 study.  Residuum well 137R in Field 14 was dry and therefore was not 

sampled.  
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Prior to sampling, static water levels and well depths were recorded to calculate the 

volumes for each of the wells.  Wells were purged of liquid using either a 2-inch 

Grundfos pump or a 4-inch Grundfos pump depending on the well diameter and 

anticipated volume required for removal.  The purge water was contained during the 

purging process and transported to the facility wastewater treatment plant for disposal.  

During the purging process, groundwater parameters, including pH, specific conductance, 

and temperature were continually monitored to ensure that the purging process was 

adequate.  Purging continued until three well volumes were removed and the monitored 

parameters had stabilized, or until the well was pumped dry.  A copy of the groundwater 

purge forms is provided in Appendix C.  Following purging, the wells were allowed to 

recharge sufficiently to allow adequate sampling of the wells.  Sampling was conducted 

within 24 hours of the purging of each well.  Samples were collected from the monitoring 

wells using a polyethylene bailer, transferred to laboratory-prepared containers and 

shipped to the laboratories for PFOA and TSS/TDS analyses. 

Data generated from this sampling effort were intended for use in characterizing the 

presence of PFOA in on-site groundwater.  These data were not intended for use in the 

screening level human exposure assessment. 

4.2.3 LOI Sampling 

LOI well sampling was conducted in June and November of 2005 and 2006.  The 

biannual groundwater samples were collected from the eight LOI wells (220R, 220L, 

226R, 226L, 310R, 317L, 320L and 327R).  The locations of the LOI wells are shown on 

Figure 4-2.   

Water levels were recorded from each well location in order to calculate purge well 

volumes.  Each well was purged for a minimum of three well volumes or until the well 

was pumped dry.  Groundwater parameters, including pH, specific conductance, and 

temperature, were monitored during the purging process to ensure that the removal was 

adequate to allow appropriate sampling of the local groundwater system.  Following 

purging, the wells were allowed to recharge sufficiently to allow adequate sampling of 
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the wells.  Sampling was conducted within 24 hours of purging each well.  Samples were 

collected from the monitoring wells using a polyethylene bailer, transferred to laboratory-

prepared containers, and shipped to the laboratory for PFOA analysis.  

Data generated from this sampling effort were intended for use in characterizing the 

presence of PFOA in on-site groundwater.  These data were not intended for use in the 

screening level human exposure assessment.  

4.2.4 Water Levels Measurements for the Hydrogeologic Evaluation of 
the Former Sludge Incorporation Area 

In order to perform a hydrogeologic evaluation of the former sludge incorporation area, 

groundwater levels were recorded from the newly constructed wells (well sets 130 

through 137) on January 5, 2005; April 11, 2005; and June 15, 2005.  Groundwater 

elevations from monitoring wells previously installed in the former sludge incorporation 

area were also recorded on April 11, 2005 and June 15, 2005 to provide additional data.  

The water level elevations were used to evaluate each of the groundwater zones (i.e., 

residuum, epikarst and bedrock) and to select locations for off-site groundwater 

monitoring wells (see Section 4.7.1).  Figures 2-6, 2-7 and 2-8 represent the most recent 

(February 2007) groundwater elevations for the residuum, epikarst and bedrock zones, 

which are consistent with past measurements and those recorded in January, April and 

June 2005. 

4.3 SOIL SAMPLING 

In August 2004, prior to implementing the Phase 2 Work Plan soil sampling program, a 

range finding study was conducted for the purpose of establishing the range of PFOA 

concentrations that could be encountered and the effectiveness of the PFOA analytical 

method for the sludge/soil matrix.  For this study, grab soil samples were collected from 

former sludge incorporation area Fields 6, 8a, 8b and 9 and Field 14 (the control field that 

did not receive any sludge), as well as a background location in the northwest portion of 

the property, and analyzed for PFOA. 
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The following subsections contain a description of the soil sampling program conducted 

at the 3M Decatur facility.  Data generated for soil up to 6 ft bgs during this sampling 

effort were intended for use in characterizing the presence of PFOA in on-site soil and for 

use in the screening level human exposure assessment.  Data associated with soil at 

greater depths were intended only for characterizing the presence of PFOA and not for 

use in the screening level human exposure assessment. 

4.3.1 Initial Former Sludge Incorporation Area Sampling 

4.3.1.1 Soil Borings 

From October through December 2004, samples were collected from soil borings during 

installation of the residuum wells (130R through 137R) in the former sludge 

incorporation area.  The samples were collected using split-barrel soil samplers.  The 

locations of the soil borings are shown in Figure 4-3.  Discrete soil samples were 

collected from each of the soil borings at the following depths below ground surface 

(bgs): 

• 0 to 3 inches 
• 6 to 12 inches 
• 1 to 1.5 feet 
• 2 to 2.5 feet 
• 5 to 5.5 feet 
• At water table or boring refusal 

Composite soil samples also were collected in 5-foot intervals to boring refusal from four 

residuum soil borings: 131R (Field 9), 133R (Field 6), 134R (Field 8b) and 137R (Field 

14).  These composite samples were collected to provide a full PFOA concentration 

profile so that all zones would be sampled if the above-mentioned discrete sampling did 

not include a zone where a higher concentration of PFOA is present. 

As noted in Section 4.2.1, four exploratory soil borings (131B in Field 9, 133B in Field 6, 

134B in Field 8b and 136B in Field 14) also were sampled down to the water table for the 

purpose of obtaining soil profiles and logs of soil conditions.  In January 2005, an 
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exploratory boring (SB-001B) was constructed in the northwest portion of the facility 

property to provide background data for the site.  As noted previously, this northwest 

background area was selected as a background location because it was never developed 

and is physically separated from the former sludge incorporation area.  The exploratory 

soil borings were sampled at the discrete intervals described previously for the residuum 

well borings.  At the exploratory soil boring located in the northwest background area, a 

composite sample (SBC-001B) also was collected every 5 feet to the water table.   

Due to the number of samples within the upper 3 feet of soil, it was necessary to collect 

the samples using a 4-inch stainless steel bucket auger.  This allowed for collection of an 

adequate volume of soil from each sample interval to satisfy the sampling requirements.  

Following collection of the samples for depths 0 to 3 inches, 6 to 12 inches, 1.0 to 1.5 

feet, and 2.0 to 2.5 feet, the auger rig was positioned over the location and the borehole 

was advanced to groundwater, collecting the remaining samples.   

Soil from specific sampling intervals was placed immediately into laboratory-prepared 

sample containers.  Composite samples from each 5-foot drilling interval were placed 

into stainless steel containers and kept covered with polyethylene sheeting until the entire 

interval was collected.  The collected media was blended until homogenous, and 

appropriate volumes were collected in laboratory-prepared containers for analytical 

testing.  Soil samples were submitted to the laboratories for PFOA, TOC and grain size 

analyses.   

4.3.1.2 Surface Soil  

In January 2005, surface soil samples were collected from five locations (SS-0001 

through SS-0005) in each of the four fields (Field 6, Field 8b, Field 9 and Field 14) and 

three locations (SS-0001 through SS-0003) in the northwest background area to 

characterize surface soil conditions.  Samples were collected from the 0 to 3 inch bgs 

interval and the 3 to 6 inch bgs interval.   
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Samples were collected using decontaminated stainless steel scoops.  The sample area 

was cleared of surface vegetation and humus matter until mineral soils were encountered.  

A hole, approximately 6 inches in diameter and 3 inches deep, was constructed using the 

clean stainless steel scoop.  The material was placed into a clean stainless steel mixing 

bowl, blended until homogenous, and appropriate samples were collected. 

The hole was advanced to a depth of 6 inches and cleaned of all loose material.  Using a 

clean stainless steel scoop, soil was collected from the 6 to 12-inch interval and placed 

into a clean stainless steel bowl.  Similarly, the soil was blended and appropriate samples 

were collected.  Visual descriptions of the soil were made including color, texture and the 

visible presence of sludge residue.  After sampling, the holes were backfilled with the 

remaining soil and appropriately identified for surveying.  The soil samples were shipped 

to the laboratories for PFOA, TOC and grain size analyses.   

4.3.2 Additional Former Sludge Incorporation Area Sampling 

Additional soil sampling activities were performed in February and March 2006.  These 

activities were not identified in the Phase 2 Work Plan and focused on surface and 

subsurface soils in the former sludge incorporation area Fields 5, 10, 11, 12 and 13, 

which were not sampled in the initial characterization in 2004 and 2005, as well as in 

right-of-way areas adjacent to Field 9.  The purpose of the sampling was to collect data to 

supplement the screening level human exposure assessment and to better define site-wide 

PFOA concentration ranges.  The soil sampling locations are shown in Figure 4-4.   

Sampling in the former sludge incorporation area consisted of the collection of surface 

soil samples from the 0 to 3 inch and 3 to 6 inch bgs intervals at five locations (SS01 

through SS05) within each of Fields 5, 10, 11, 12 and 13.  The five surface soil sampling 

locations in each field were distributed throughout each of the fields.  The surface soil 

sampling intervals were consistent with the Phase 2 Work Plan initial characterization 

sampling protocol for Fields 6, 8b, 9 and 14 that were previously sampled.   
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Direct push soil borings also were advanced at four locations within each of the fields 

with soil samples collected at the following depth bgs intervals: 

• 0 to 3 inches 
• 6 to 12 inches 
• 1 to 1.5 feet 
• 2 to 2.5 feet 
• 5.0 to 6.0 feet 

These subsurface sampling intervals were consistent with initial characterization protocol 

with the exception that composite sampling of the boring cores over 5-foot intervals was 

not conducted and sampling depths were limited to 6 ft bgs.  The 5.0 to 6.0 foot depth 

interval is appropriate for use in the screening level human exposure assessment where 

the key potential receptors are utility/maintenance workers who could potentially be 

exposed to these soils during trenching or excavation activities.  

The four soil boring locations (GP01 through GP04) within each field were positioned 

with two soil borings located in the central portion of the field, one boring located 

adjacent to the downslope perimeter of the field but within the likely area of former 

sludge incorporation, and one boring located in the field based on site conditions and the 

potential for exposure to utility and maintenance workers. 

Shallow soil sampling was conducted at four right-of-way locations (SS-0010 through 

SS-0013) along the northern boundary of Field 9.  These samples were collected at the 0 

to 3 inch, 3 to 6 inch and 1 to 1.5 foot depth intervals.  Although this area was not 

sampled previously, it is a right-of-way area along the Norfolk Southern Railroad and an 

underground gas line.  Shallow soil samples were also collected from four locations (SS-

0006 through SS-0009) just outside the western border of Field 9, adjacent to the Finley 

Island Road right-of-way.  The shallow soil samples were collected at the 0 to 3 inch, 3 to 

6 inch and 1 to 1.5 foot depth intervals. 

Sampling was conducted in accordance with Phase 2 Work Plan procedures.  All surface 

and subsurface soil samples were placed in laboratory-prepared containers.  Soil samples 

were submitted to the laboratories for PFOA, TOC and grain size analyses. 
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4.3.3 LOI Soil Borings 

Eight existing monitoring wells (220L, 220R, 226L, 226R, 310R, 317L, 320L and 327R) 

at the 3M Decatur facility are designated under the LOI for semiannual groundwater 

monitoring.  In accordance with the Phase 2 Work Plan, an exploratory soil boring was 

constructed in January 2005 in the vicinity of each LOI well to collect surface and 

subsurface samples for logging and analysis.  The locations of the eight LOI wells are 

shown on Figure 4-2.   

The soil borings were constructed using 3-inch inner diameter hollow stem augers.  Soil 

samples were collected continuously from each boring using split-barrel soil samplers to 

record geologic data and to provide media for analytical testing.  

Soil samples were collected from the 0 to 3 inch, 6 to 12 inch, 2.0 to 2.5 foot, 5 to 6 foot 

bgs intervals, and at the depth of the local water table.  The soil boring construction 

details are summarized in Table 4-3. 

Following completion of the borings, the augers were removed and the borings were 

abandoned using a cement grout slurry and tremie pipe pumping techniques.  The soil 

boring locations were surveyed for horizontal and vertical control. 

The soil samples were placed in laboratory-prepared containers and shipped to the 

laboratories for PFOA, TOC and grain size analyses.   

4.4 TERRESTRIAL BIOTA ACTIVITIES 

As part of the MOU, EPA required small mammal and vegetation surveys and sampling 

to characterize the presence of PFOA in these environmental media.  Accordingly, data 

generated from this sampling effort were intended for use in characterizing the presence 

of PFOA in on-site biota.  These data were not intended for use in the screening level 

human exposure assessment.  The following subsections contain a description of the 

surveys and subsequent sampling events. 
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4.4.1 Surveys 

Vegetation and small mammal surveys were performed from July 26 through July 29, 

2004 in the former sludge incorporation area Fields 6, 8 and 9.  Field 14, which did not 

receive sludge, was used as a control field.  The objective of this work was to conduct an 

initial survey to identify the vegetation and small mammal communities present in the 

subject fields and develop the information necessary to select the target vegetation and 

small mammal species for the Phase 2 sampling program.  Photographs of the vegetation 

in the fields are provided in Appendix D.1.  A listing of observations of other fauna 

present in the fields and adjacent habitat during the period of the survey is presented in 

Appendix D.2.   

4.4.1.1 Vegetation Survey 

The following is a summary of the results of a vegetation community survey in selected 

fields in the former sludge incorporation area at the 3M Decatur, Alabama facility.  The 

survey specifically focused on those fields in which a concurrent small mammal survey 

was conducted (see Section 4.4.1.2); namely, Fields 6, 9, 8b and 14 (a control field on 

which no sludge was applied) (see Figure 4-5).  Vegetation in the vicinity of each of the 

trapline locations was evaluated in each of the areas.  In addition, sightings of various 

fauna observed during the period of the survey in the vicinity of the former sludge 

incorporation area were recorded (Appendix D.2). 

The objectives of the vegetation survey were to identify dominant plant species occurring 

in each of the investigation areas for evaluations of the vegetative communities and the 

animal communities they support and to provide information for the selection of target 

plant species to be sampled.  In conducting the surveys, it became apparent that many of 

the fields supported heterogeneous plant communities varying along topographic changes 

in the landscape or the presence of plant species that develop isolated populations or 

“patches.”  To develop a representative community distribution, population breakdowns 

were conducted for specific areas within the field and cumulatively across the entire area 

of each of the fields under investigation.   

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S4-7.doc  1/13/2008 

4-13



 

Vegetation was identified to the lowest possible taxon and, in most cases, plants were 

identified to species.  In other cases, the plants were identified to genus either due to a 

mixed occurrence of several allied species, such as with the goldenrods (Solidago spp.) 

and/or due to the absence of plant features such as inflorescence to allow definitive 

species identification in the field.  With most old field plant communities, dominant 

species generally change seasonally during the year.  This was apparent in most areas 

evaluated in that some species had gone to seed and were declining while others 

were beginning to emerge.  As a result, the community breakdowns are representative of 

the vegetation occurring during the mid-summer period.   

The occurrence of species is presented as a percent of the total plant community based on 

visual estimates.  Point counts or other statistical methods for determining plant 

distribution were not conducted as part of this survey.  Dominant species were 

determined using the 50/20 rule.  Ranking the areal coverage of each species in 

descending order of occurrence, those species with a cumulative sum exceeding 50 

percent are considered dominant in the community.  Additional species with an 

occurrence of 20 percent or greater are also considered dominant species in the 

community.  Dominant plants are indicated in the tables for each area. 

Field 6 - Field 6 is located immediately south of the Norfolk Southern railway tracks in 

the northeast portion of the former sludge incorporation area.  Figure 4-5 presents the 

general boundaries for each of the former sludge incorporation area fields.  Field 6 is 

associated with a topographic high that slopes to the east, south and west.  The primary 

flow direction for stormwater runoff is south turning southwest into Fields 9 and 10. 

Field 6 is occupied predominantly by herbaceous plants to shrubs with an occasional 

occurrence of small trees.  The specific vegetative community varies across Field 6 

depending on the topographic setting.  The higher elevations are dominated by grasses 

and, at lower elevations, the grasses are gradually replaced with herbaceous plants.  

Localized variations were also observed due to isolated patches of certain species, such as 

sedge (Cyperus spp.) and wild plum (Prunus americana), which tend to form patches or 

thickets.  Photographs 1 through 3 in Appendix D.1 show the vegetation in Field 6. 
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Compared to other fields in the vicinity, Field 6 appears to be in a later successional 

phase with occasional trees, including black cherry (Prunus serotina), sycamore 

(Platanus occidentalis) and wild plum (Prunus americana).  The black cherry and 

sycamore were observed as isolated trees with a height between 10 and 20 feet.  The wild 

plum was observed forming isolated thickets with an estimated height of approximately 

10 feet.  The remainder of the field was vegetated with grasses and dicotyledonous herbs. 

Tables 4-4 through 4-6 contain population breakdowns for specific intervals along the 

trapline established for the field.  The changes in the community reflect changes in 

topography across the trapline.  Station 7 (S7) of the trapline was established near Field 9 

and reflects a significantly different vegetative community. 

Field 8b - Field 8b is located immediately west of Nebo Road as a central field in the 

former sludge incorporation area.  Vegetation associated with this field is similar to that 

of the east side of Field 9 in that it is distinct from other fields in the area.  A trapline was 

established immediately below the southern margin of Field 8b southeast of monitoring 

well 122C to evaluate the small mammal community.  The trapline location is presented 

on Figure 4-5. 

Reconnaissance of the field indicated a relatively uniform vegetative community.  As 

with most fields, there is a thick mat of senescent fescue grass as a cover.  However, in 

contrast with other fields in the area, these mats are largely barren of other flora with the 

exception of isolated thickets of pokeweed (Phytolacca americana) approximately 6 feet 

in height and dock (Rumex crispus) as shown in Photograph 5, Appendix D.1.  The 

remaining vegetation is restricted to low ground cover and sporadic herbaceous plants.  A 

breakdown of the community is presented in Table 4-7.  Photographs 4 and 5 in 

Appendix D.1 show the vegetation in Field 8b. 

Field South of Field 8b - This unnumbered field is located immediately west of Nebo 

Road and immediately north of Highway 20/72.  Previous maps of the sludge 

incorporation fields did not identify this area, and it is not known if sludge was 

incorporated in this area.  Initially, a trapline was established in the field under the 
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assumption that it was part of Field 8b.  Upon further evaluation, it was determined that 

this field was not part of 8b and the trapline was moved farther north for the survey of 

Field 8b. 

This field occupies somewhat lower elevations than similar fields to the north and west.  

The area may be described as having a gentle grade with broad swales with moderate 

drainage.  Vegetation is thick and consists predominantly of herbaceous plants with lesser 

amounts of grasses and shrubs.  Eastern cottonwood (Populus deltoides) saplings were 

also identified as part of the community.  A breakdown of the vegetative community is 

provided in Table 4-8.  Photograph 6 in Appendix D.1 shows the vegetation in the field 

south of Field 8b. 

Field 9 - This field is located immediately east of Finley Island Road and south of the 

Norfolk Southern rail line (Figure 4-5).  The field varies significantly in vegetation from 

west to east.  The trapline was established in the west part of the field which exhibited 

similar vegetation to that of other fields evaluated.  The trapline location is indicated on 

Figure 4-5. 

The trapline area slopes gently to the south and southwest, and is dominated by grasses 

and herbaceous plants.  Shrubs such as winged sumac (Rhus copallina) also occur in 

isolated thickets.  Herbaceous species also develop patches excluding other plants and 

forming a patchwork community.  Across the area of the trapline, two general plant 

communities were observed.  In the lower elevations (trapline stations S1 through S5), 

vegetation is predominantly herbaceous.  Proceeding into higher elevations (trapline 

stations S6 through S7), grasses become dominant.  Community breakdowns for each of 

these areas and a cumulative area distribution for Field 9 as a whole are presented in 

Tables 4-9 through 4-11.  Photographs 7 and 8 in Appendix D.1 show the vegetation in 

Field 9.  The east side of Field 9 exhibits a substantially different vegetative community 

similar to that of Field 8b (see Table 4-7). 

Field 14 - This field is located in the southwest corner of the property.  It is bounded by 

Highway 20/72 on the south and Finley Island Road on the west.  Initially, a trapline was 
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established in the northern portion of the field extending to the northeast from monitoring 

well 120C.  Due to low trapping success, the line was moved to the southern portion of 

the field.  The traplines are indicated in Figure 4-5. 

Field 14 consists of a mix of grasses and herbaceous plants typical of old field 

succession.  Elevations vary across the field from well-drained gentle ridges to broad 

swales.  Plant distribution was observed to vary according to the elevation (or drainage 

profile) in the area.  The descriptions presented herein focus on those areas in which 

traplines were established.  Photographs 9 and 10 in Appendix D.1 show the vegetation in 

Field 14.    The plant distribution for this area is presented in Tables 4-12 and 4-13.   

Discussion - Vegetative communities in the former sludge incorporation area fields 

consist of a mixture of planted and native flora.  Grasses such as fescue and Bermuda 

grass were locally common but are gradually being replaced by typical old field 

vegetation.  Local variation in plant species within and between the fields surveyed is 

evident, and patches of shrubs and vines such as wild plum, blackberry and passionflower 

are common.  Periodic mowing of the fields has limited the establishment of typical 

pioneering woody species, and the overall area is dominated by forbs with localized 

patches of grasses and sedges. 

4.4.1.2 Small Mammal Survey 

Methods and Sampling Locations - The small mammal survey was performed from 

July 26 through July 29, 2004 in the former sludge incorporation area Fields 6, 8, and 9.  

Field 14, on which no sludge was applied, was used as a control field.  Prior to the small 

mammal survey, scientific collection permit (SCP) 2870 was obtained from the Alabama 

Department of Conservation and Natural Resources (DCNR) and appropriate advance 

notification of the survey dates was provided to DCNR.  In each of the fields, Sherman 

live box traps were set along a 300-foot trapline with paired traps (two each) at seven 

stations (designated S1 to S7) located at 50-foot intervals.  Traps contained peanut butter 

and rolled oats as bait for small mammals likely to be present.  Carrot slices were added 
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to provide hydration for trapped animals.  Trap placement at each of the stations was 

selected on the basis of visual observations of small mammal runways and nest areas, 

where present.  Because of the focused nature of the investigation, the trapping method 

and locations were selected to maximize the likelihood of capturing 

herbivorous/omnivorous small mammals suitable for the purpose of the Phase 2 

monitoring program. 

Trapping commenced on the afternoon of 26 July 2004 with traplines in Fields 6, 8 and 

14.  The trapline in Field 9 was set on the following morning.  Except for a daytime set 

on July 27, 2004 when overcast conditions and moderate temperatures permitted it, traps 

were deployed overnight with late afternoon sets and early morning tending and 

collection to protect captured animals from heat stress and dehydration.  An overnight set 

of an individual trap is defined as a trapnight.  Trapping continued until the morning of 

July 29, 2004.  Two traplines were relocated for the July 28/29 trapnight.  The initial 

trapline in Field 8 was relocated to the north when it was determined that the initial 

location was below the southern boundary of Field 8b based on updated mapping of the 

Field 8 boundaries.  The subsequent trapline location, which is along the southern border 

of Field 8b, contains a vegetative community that is believed to be representative of 

conditions in Field 8b as a whole.  The trapline at Field 14 was relocated to increase 

trapping success.  Trapline locations are shown in Figure 4-5. 

Captured mammals were identified using the appropriate taxonomic keys (Mirarchi, 

2004, Whitaker and Hamilton, 1996; Whitaker, 1980; and Burt and Grossenheider, 1980).  

Initial specimens were measured for body and tail length and released.  Lengths for 

subsequent specimens were estimated to minimize handling stress and provide more 

prompt release.  While a sugar solution was available to rehydrate stressed specimens, 

dehydration symptoms were not evident and captured mammals were released with a 

minimum of handling.  In addition to Sherman live traps, pitfall traps were also set to 

evaluate the potential occurrence of smaller mammals like moles and shrews.  However, 

no mammals were captured in the pitfall traps.  
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Small Mammal Survey Results – Table 4-14 contains a summary of the small mammal 

trapping results for a total of 152 trapnights.  A total of 55 hispid cotton rats (Sigmodon 

hispidus) and 1 white-footed mouse (Peromyscus leucopus) were captured and released 

during the survey.  Of this total, 6 hispid cotton rats were collected during the July 27 

daytime set.  On the basis of trapnights only, a total of 49 hispid cotton rats were 

collected for a mean hispid cotton rat capture index of 0.322.  Although mark and 

recapture techniques were not employed to estimate population, it appears that Field 6 

contained the largest population of cotton rats in the areas surveyed (0.595 capture 

index).  Conversely, the lowest density appeared to be in Field 14 (0.095 capture index).  

Trapping success in Fields 8 and 9 was intermediate with the Field 9 capture index of 

0.357, somewhat higher than the Field 8 capture index of 0.250.  

All of the captured mammals appeared to be in good condition with smooth pelage.  No 

visual evidence of deformities, lesions or tumors was noted.  Several of the hispid cotton 

rats had visibly shortened tails that had healed prior to capture. 

Discussion - The hispid cotton rat (Sigmodon hispidus) is clearly the dominant small 

mammal species in the overgrown, herbaceous open fields.  This finding is consistent 

with literature records of hispid cotton rat habitat preferences and small mammal 

community characteristics in the South in general (Whitaker and Hamilton, 1998), and in 

Alabama, in particular (Mirarchi, 2004).  Although the 3M Decatur facility is near a 

southern lobe of the distribution of the meadow vole (Microtus pennsylvanicus) that 

extends into Alabama, the hispid cotton rat, which occupies a somewhat similar niche to 

the vole, replaces the meadow vole in much of the South (Whitaker and Hamilton, 1998). 

Members of the suborder Myomorpha, Sigmodon (and microtines such as M. 

pennsylvanicus), while descended from primarily seed-eating ancestors, are primarily 

grass eaters characterized by the construction of runways created by clipping vegetation 

and frequency of use (Baker, 1971).  In contrast with the genus Microtus, which is 

believed to have derived from northern sources, Sigmodon is thought to derive from 

southern sources (Baker, 1971).  Continued northward expansion of Sigmodon with 

replacement of meadow voles in the east and prairie voles (M. ochrogaster) in the 
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northern central plains may be a consequence of land use changes, climatic variation, and 

interspecific interactions (Baker, 1971). 

The ecology of the hispid cotton rat has been studied in a variety of the habitats located 

within the geographic range of the species and includes a substantial body of studies from 

the coastal plains in Texas and the prairies of Oklahoma and Kansas.  Hispid cotton rat 

population densities are prone to significant oscillations on an annual basis characterized 

by low points in the spring and high points in the fall in the southeast (Odum, 1955).  

Climatic extremes such as unusually cold winters and drought conditions have been 

shown to affect population densities and suppress autumnal population increases 

(Langley and Shure, 1988; Goertz, 1964).  Predation pressure, especially in conjunction 

with reduction or cessation of reproduction in fall and winter and reductions in available 

cover, has been suggested to act as a limiting factor more likely to regulate Sigmodon 

populations than food availability or inclement weather (Schnell, 1968). 

Home ranges of 0.25 to 0.99 acre (0.2 to 0.4 hectare [ha]) are typical for the hispid cotton 

rat with males at the higher end of the range and with somewhat lower and exclusive 

home ranges for established females (Whitaker and Hamilton, 1998).  Based on 

radiotelemetry data on a Texas coastal plain population, the exclusivity of home range 

(41 percent for males and 34 percent for females) indicated a high degree of intolerance 

and home ranges varied based on the sex of the individual and seasonality (Cameron and 

Spencer, 1985).  Population densities, as noted above, vary seasonally and, in a review of 

data from 17 field studies in a variety of habitats and locales, Cameron and McClure 

(1988) reported an average minimum density of 13 per acre and an average maximum 

density of 77 per acre.  Hispid cotton rats are highly prolific due to their short gestation 

period of approximately 27 days, high litter sizes, and very rapid maturation (Whitaker 

and Hamilton, 1998).  Individuals are generally short-lived with average survival of 

approximately 6 months in the wild (Odum, 1955).  Some hispid cotton rats survive for 

10 months to a year (Goertz, 1964). 

Omnivorous and frequently a significant agricultural pest, hispid cotton rat prefers grassy 

plants, although insects and eggs and chicks of ground-nesting birds supplement their diet 
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(Whitaker and Hamilton, 1998; Whitaker, 1980).  Based on the analysis of stomach 

contents, Fleharty and Olson (1969) determined that monocots (e.g., grasses) constituted 

the majority of the hispid cotton rat diet with lesser quantities of dicots (e.g., forbs) 

consumed.  Furthermore, they concluded that the dominance of vegetation (availability) 

was not the primary factor influencing the diet and that less dominant species were 

frequently selected (Fleharty and Olson, 1969).  Additional studies have demonstrated the 

distinct dietary preference for monocots via examination of fecal pellets or feeding trials 

(Kincaid and Cameron, 1982a; Kincaid and Cameron, 1982b; Kincaid and Cameron, 

1985; Randolph et al., 1991; and McMurray et al., 1994).  Cameron and Eshelman (1996) 

concluded that the hispid cotton rats need to ingest some quantity of dicots to meet 

nutritional requirements for proteins necessary for growth and reproduction.  Insect 

consumption by the hispid cotton rat is low and has been suggested to be incidental 

ingestion of sedentary insects on plants during foraging and ectoparasites from grooming 

activities (Kincaid and Cameron, 1982b).  A bibliography of references that were 

reviewed regarding hispid cotton rat dietary preference is provided in Appendix D.3. 

A wide range of vertebrate predators including hawks, owls, foxes, coyotes, bobcats and 

many snakes are known to prey on the hispid cotton rat. 

4.4.2 Sampling 

Based on the dominance of hispid cotton rats in the small mammal community in the 

former sludge incorporation area fields as determined by the findings of the vegetation 

and small mammal surveys and their diet of primarily grasses and forbs, the hispid cotton 

rat is considered to be the appropriate target species for the Phase 2 PFOA assessment 

program.  The hispid cotton rat has been the subject of numerous ecological studies at 

other locations, and a robust literature exists on the dietary preferences, nutrition and 

foraging strategies based on both laboratory and field research with this species. 

Prior to performing sampling of the hispid cotton rat population and vegetation in former 

sludge incorporation area Fields 6, 8, 9 and 14, a literature search was performed to 

identify prospective vegetation species or genera potentially present or represented by 
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related species at the Decatur site.  A list of literature reviewed is provided in the 

bibliography at the end of this section.  Dietary preferences documented in the literature 

were compared with the vegetation survey results to assist in the selection of three plant 

species to be sampled concurrently with the hispid cotton rats and are summarized in 

Table 4-15.  To the extent that conditions permitted, each of the target vegetation species 

were common species present among two or more of the individual fields to be sampled 

and are likely components of the hispid cotton rat diet based on the scientific literature.  

Hispid cotton rats have been demonstrated to distinctly prefer monocots with a lesser, 

though potentially necessary, nutritional reliance on dicots (Cameron and Eshelman, 

1996; Eshelman and Cameron, 1996; and Kincaid and Cameron, 1982b).  Furthermore, 

while seasonal shifts in diet occur in response to the changes in the vegetation community 

and the availability of preferred forage, vegetation consumption by hispid cotton rats 

includes many plant species that are not dominant (Fleharty and Olson, 1969).  

Consequently, the selection of the vegetation species to be sampled was based primarily 

on dietary preference rather than abundance (or dominance) of those species in the 

immediate vegetation community. 

The following sections provide a synopsis of the vegetation and small mammal sampling 

activities performed in October 2004 in accordance with the Phase 2 Work Plan.   

4.4.2.1 Vegetation Sampling 

Vegetation sampling was performed concurrently with small mammal sampling on 

October 7, 2004.  Table 4-16 contains a listing of vegetation samples collected by 

location.  Samples were collected in the vicinity of the small mammal traplines and their 

locations flagged for location control.  Vegetation sampling was conducted in accordance 

with the SOP contained in the Phase 2 Work Plan. 

Selection of Species – Prior to collecting vegetation, a reconnaissance of the fields was 

performed to survey the presence/absence of vegetation and any significant shift in the 

plant community since the July 2004 vegetation survey.  The results of the 

reconnaissance were compared with the compilation of taxa identified in the hispid cotton 
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rat dietary preference literature to select the primary target species (Table 4-16).  The 

three primary plant species selected for sampling were broomsedge (Andropogon 

virginicus), pokeweed (Phytolacca americana) and curly dock (Rumex crispus).  All 

three species were present in Field 6, Field 9 and the northwest background location.  

Although both pokeweed and curly dock were present in Field 8, broomsedge was absent 

from Field 8 and present in only one of the two locations in Field 9.  Curly dock was 

absent from Field 14.   

In addition to samples of the primary species, samples of secondary species were also 

collected of a common grass abundantly present in both Field 8 and Field 9, and 

goldenrod (Solidago spp.) from Fields 6, 9 and 14.  The grass species was included due to 

the importance of monocots in hispid cotton rat diets.  Similarly, Solidago species are 

also dietary components for the hispid cotton rat (Fleharty and Olson, 1969). 

Sample Site Selection - Once the species had been selected for sample collection, sample 

sites were identified in each of the fields designated for investigation.  Two sample sites 

were selected in each field.  The criteria used to select suitable sampling sites were as 

follows: 

• The sites should be representative of the overall conditions of the field. 

• The sampling sites should contain the species designated for sampling within 
a relatively close area (approximately 20 feet). 

• One of the sampling sites in each field should be located proximate to 
previous/current animal trapline locations. 

One sampling site was also designated within a power line easement in the northwest 

portion of the facility designated as the northwest background area for the investigation.  

The sites selected for sampling are presented in Figure 4-6. 

Sampling Activities - Prior to sampling each site, individual plants were identified for 

sampling.  Pin flags were placed at each plant to identify the locations.  Where the plants 

were not large enough to provide the necessary sample volume, multiple plants from the 
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same sample location were collected.  An example of this includes the emerging grass in 

Fields 9 (east side) and 8b.  In this case, several hundred plants within approximately two 

square feet were collected as a composite for submittal to the laboratory. 

Sampling was conducted by manually removing portions of each plant and placing them 

into appropriately labeled sample containers.  Optimally, it was desired to collect entire 

plants (above ground portion) for submittal to the laboratory.  However, due to the large 

size of some plants, those portions of plants more likely to be used as a food source by 

the hispid cotton rat population were selected for sampling.  This generally included the 

leaves, young shoots, flowers or seeds, and branch tips.  Woody portions of the stems and 

large stems were generally excluded.   

The samples were placed in containers which were then placed into cooled ice chests for 

transfer to a freezer.  Once adequately frozen, the samples were packed with dry ice and 

submitted to Exygen for PFOA analysis.  A summary of the plant samples submitted to 

the laboratory is presented in Table 4-16. 

4.4.2.2 Small Mammal Sampling 

Small mammal sampling was performed concurrently with vegetation sampling from 

October 5 through 7, 2004, under SCP No. 2870 issued by DCNR.  Small mammal 

sampling was conducted in accordance with the SOP contained in the Phase 2 Work Plan.  

Small mammal traplines were located in Fields 6, 8b, 9, 14 and the northwest background 

location (Figure 4-6).  No small mammals were captured in the northwest background 

location trapline.  The habitat in the northwest background location consists of a power 

line right-of-way with mowed grass to the tree lines on both sides of the corridor.  

Consequently, while all three of the primary vegetation species were present along the 

edge of the closely mowed corridor, insufficient cover in the majority of the area appears 

to preclude the establishment of a hispid cotton rat population. 

Sample Site Selection - Results of the July 2004 small mammal survey indicated that the 

hispid cotton rat is the dominant member of the old field small mammal community and 
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that a high population density existed at the time of the survey. Consequently, sampling 

locations were selected in the immediate vicinity of the target vegetation sample locations 

to maximize correspondence of vegetation, soil and small mammal tissue analytical data 

(Figure 4-6).  Multiple traplines of Sherman live traps baited with peanut butter and 

rolled oats were set in each field to establish a sampling grid surrounding the 

vegetation/soil sampling locations. With the exception of Field 8b, which required an 

extended trapline in order to obtain sufficient specimens, the sampling grids were 

approximately 50 by 50 meters. 

Sampling Activities - Table 4-17 contains a listing of the 15 hispid cotton rat specimens 

collected and selected morphometric data.  Samples of serum and liver from the 

specimens were shipped to Exygen for PFOA analysis.  

4.5 SEDIMENT, SURFACE WATER AND POREWATER SAMPLING 

The following subsections contain a description of the sediment, surface water and 

porewater sampling program for the 3M Decatur facility.  The data generated under this 

sampling program were intended for use in characterizing the presence of PFOA in 

sediment, surface water and Tennessee River sediment porewater. Sediment and surface 

water data (but not porewater data) were also intended for use in the screening level 

human exposure assessment. 

4.5.1 Avenue A and Goose Pond 

4.5.1.1 Initial On-Site Surface Water and Sediment Sampling 

Sampling of sediment and surface water in the on-site Avenue A drainageway was 

performed in December 2004.  Six sediment samples (designated DAA-SD-LOC001 

through -LOC006) were collected from locations in the Avenue A drainageway within the 

facility.  The sampling locations in the Avenue A drainageway are shown in Figure 4-7.   

Sediment samples were collected in accordance with the procedures in the Phase 2 Work 

Plan, transferred to a stainless steel bowl, homogenized and placed in labeled sample 
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bottles.  The samples were submitted to the laboratories for PFOA, TOC and grain size 

analyses.   

Surface water sampling was performed in conjunction with the sediment sampling.  

Surface water samples were collected at two locations (LOC002 and LOC005) in the 

Avenue A drainageway by submerging a pre-cleaned unlabeled polyethylene sample 

bottle below the surface, removing the cap, filling the sample bottle below the water 

surface and recapping under water.  The contents of the sample bottle were transferred to 

a labeled sample bottle and the process repeated to fill the requisite number of sample 

bottles.  Surface water sampling was performed prior to collection of sediment samples, 

and collection was performed from downstream locations to upstream locations. 

The surface water samples were submitted to the laboratories for PFOA and TSS/TDS 

analyses. Field measurements of temperature, pH, dissolved oxygen (DO) and 

conductivity also were recorded.  

4.5.1.2 Additional On-Site Surface Water and Sediment Sampling 

In April 2006, three surface water samples (at locations OSP01, OSP02 and OSP03) and 

two sediment samples (at locations OSP01 and OSP02) were collected from the on-site 

pond (Goose Pond), which is located at Finley Island Road and Avenue A.  These 

activities were not identified in the Phase 2 Work Plan and were requested by EPA 

during a February 10, 2006 technical consultation meeting.  The locations of these 

samples are shown in Figure 4-8.  The surface water samples were collected by 

submerging a precleaned, unlabeled polyethylene bottle below the surface, removing the 

cap, filling the sample bottle below the water surface and recapping under water.  The 

contents of the sample bottle were transferred to a labeled sample bottle and the process 

repeated to fill the requisite number of sample bottles.  The sediment samples were 

collected with a petite ponar sampler and were co-located with two of the surface water 

sampling locations.  The surface water samples were submitted to the laboratories for 

PFOA and TDS/TSS analyses.  Sediment samples were submitted to the laboratories for 

PFOA, TOC and grain size analyses.  
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4.5.2 Tennessee River / Bakers Creek 

4.5.2.1 Initial Surface Water and Sediment Sampling 

Initial sampling of sediment and surface water in the Tennessee River and Bakers Creek 

was performed in December 2004.  In accordance with the Phase 2 Work Plan, sediment 

sampling in the Tennessee River and Bakers Creek was performed at eight locations, 

including the three LOI locations that were sampled in 2002 (Entrix, 2003).  The 

sediment samples were co-located with surface water sample locations and, in the 

Tennessee River and Bakers Creek, fish and clam sampling locations (see Section 4.6).  

The three LOI sediment sampling locations are as follows: upstream of the facility at 

river mile (RM) 307.5 (LOC-3; designated as DL3 in this study), across the river from 

the facility at RM 301 (LOC-2; designated as DL2 in this study), and downstream of the 

facility at the mouth of Fox Creek (approximately RM 296; LOC-1; designated as DL1 in 

this study).  Additional locations that were sampled during this portion of the Phase 2 

field investigation include a location farther downstream on the Tennessee River at the 

mouth of Mallard Creek at approximately RM 293 (approximately 8 miles downriver 

from the facility, designated DMC), the cove and mouth of Bakers Creek in the vicinity 

of the 3M facility’s wastewater treatment plant outfall (designated DOU), and Bakers 

Creek upstream of the facility’s outfall (designated DBC). Three samples of sediments 

were collected at each of the locations for a total of 18 sediment samples collected from 

the Tennessee River and Bakers Creek.  The locations of these samples are shown in 

Figure 4-7.   

Sediment samples were collected in accordance with the procedures in the Phase 2 Work 

Plan using a petite ponar dredge, transferred to a stainless steel bowl, homogenized, and 

transferred to labeled sample bottles.  Samples were subsequently submitted to the 

laboratories for PFOA, TOC and grain size analyses. 

Surface water sampling was performed in conjunction with the sediment sampling.  A 

single surface water sample was collected at each of the six sediment sampling locations 
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in the Tennessee River and Bakers Creek.  In addition, a sample was collected from the 

river channel downstream of the Daikin wastewater treatment effluent outfall (designated 

DDO).  Water samples from the Tennessee River and Bakers Creek locations were 

collected using a General Oceanics Model 1010 Niskin sampler.  As discussed in the 

Phase 2 Work Plan, samples were collected from the water column based on the water 

depth at the sampling locations.  For those locations at which the depth was equal to or 

less than 10 feet, samples were collected at 0.6 of the total water depth.  For locations 

greater than 10 feet, surface water samples were composited from samples from 0.2 and 

0.8 of the total water depth.  Surface water samples were collected prior to sediment 

sample collections at each sampling area. The surface water samples were submitted to 

the laboratories for PFOA and TSS/TDS analyses.  Field measurements of temperature, 

pH, DO and conductivity also were recorded. 

4.5.2.2 Supplemental Surface Water Sampling 

Based on a review of the initial surface water analytical data for samples collected from 

the Tennessee River in accordance with the Phase 2 Work Plan, supplemental sampling 

was conducted in the Tennessee River to increase the understanding of the presence of 

PFOA in the river.  This activity was not identified in the Phase 2 Work Plan and was 

performed in addition to the plan.   

The supplemental surface water sampling included a longitudinal series of samples along 

53 miles of the river channel and three transects across the width of the river channel. 

The sampling locations are shown in Figure 4-9.  The longitudinal series consisted of an 

upstream sample at RM 307 (adjacent to the 2004 DL3/2002 LOI-3 location); samples in 

Wheeler Lake at RM 301, RM 295, RM 289, RM 283, and RM 277; samples in Wilson 

Lake at RM 271, RM 265 and RM 261; and two samples below the Wilson Dam in 

Pickwick Lake at RM 256 and RM 254 in the vicinity of Florence and Sheffield, 

Alabama. Five duplicate samples were collected at a subset of the longitudinal series 

sampling locations (at RM 254, 261, 277, 289 and 301), which were field-filtered with a 

0.45-micron filter. The filtered surface water samples were collected for comparison with 
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unfiltered sample results to assess the fraction of PFOA adsorbed to suspended sediments 

in river water.   

The transect sampling was conducted at three locations near the 3M Decatur facility to 

investigate the spatial distribution of the PFOA concentrations across the river channel.  

The transects were aligned perpendicular to flow and located in the vicinities of RM 301 

(near the 3M facility), RM 299 (downstream of the 3M facility), and RM 287 (farther 

downstream of the facility).  Each transect consisted of 10 equally-spaced sampling 

stations across the river.  Flow measurements were recorded in addition to collection of 

surface water samples at each of the stations.   

Sample collection was performed using a Niskin bottle in accordance with the Phase 2 

Work Plan procedures.  For sample locations with water depths of 10 feet or less, a single 

sample was collected at 0.6 of the total water depth (i.e., 6 feet deep at a location with a 

10-foot depth). At sampling locations greater than 10 feet in water depth, samples from 

the 0.2 and 0.8 depths were composited into one representative sample.  Surface water 

samples were submitted to the laboratories for PFOA and TSS/TDS analyses. 

4.5.2.3 Porewater Sampling 

To assess the groundwater to surface water pathway in the Tennessee River on the 

northern shore of the plant, porewater/sediment/surface water sampling was conducted in 

August 2005.  Porewater is the water contained within the void spaces of the 

soil/sediment found at the bottom of the river bed.  This water would be groundwater 

discharging into the river.  This sampling event was performed in accordance with the 

revised procedure for porewater sampling, as approved by EPA.  During this sampling 

event, co-located porewater, surface water and sediment samples were collected for 

PFOA analysis.  The locations (STA001 through STA012) of these samples are shown in 

Figure 4-10.   

As indicated in the Phase 2 Work Plan, collection of co-located porewater/surface 

water/sediment samples in the near-shore zone at the groundwater/surface water interface 
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adjacent to the facility would provide data to address the groundwater to surface water 

pathway.  Flow net analysis indicates that the distance into the Tennessee River from the 

facility’s shoreline, which would receive the majority of affected groundwater from the 

Chemical Plant, is approximately 200 feet.  Based on the flow net analysis, it is estimated 

that the maximum shoreline length of the groundwater plume discharge is 2,100 feet.  In 

accordance with the Phase 2 Work Plan, this area was targeted for sampling using a 200-

foot by 200-foot grid represented by approximately twelve 40,000-square foot grid 

blocks.  Twelve locations, one at the center of each grid block, were designated for 

porewater/sediment/surface water sampling along the shore of the Tennessee River 

(Wheeler Reservoir). 

Porewater was collected using 1-inch diameter stainless steel sampling probes.  The 

probes were constructed with 0.5 foot of 0.005-inch slotted screen and sufficient stainless 

steel riser to extend above the water surface.  In accordance with the porewater sampling 

SOP, the probes were to be driven approximately 1 foot into the sediment so that the 

screen intercepted a depth of 0.5 to 1.0 foot below the top of the sediment.  Installation 

was accomplished at most locations by pushing the probe directly into the sediment using 

hand pressure.  At several locations, the surface sediment was insufficiently consolidated 

to support the weight of the sampling probe and the casing.  At these locations, the probe 

was allowed to settle on its own weight and then pushed an additional 6 inches to access 

competent sediments for sample acquisition.  Once in place, a buoy was attached to the 

riser to ensure relocation of the probe, and the probe was purged of fluids using a 

peristaltic pump to develop the station for sampling. 

All of the stations were purged to dryness.  The total volume of fluids removed was 

recorded and the station was allowed to recharge.  Water levels were monitored during 

recharge to evaluate the recharge rate for each location.  Due to the fine-grained sediment 

encountered, recharge rates were extremely slow, ranging from less than 0.0001 to 

approximately 0.25 gallon per minute (gpm).   Stations 005 and 006 indicated recharge 

rates of 0.25 and 0.038 gpm, respectively.  However, the distinct difference in recharge 

rates exhibited for the emplaced probes versus “open” recharge to the probes suggests 
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that an adequate seal was achieved during probe installation and that the water collected 

is representative of the porewater system rather than the overlying water column. 

The probes were allowed to recharge sufficiently for sampling.  Due to the slow recharge 

exhibited at some of the locations, sampling was accomplished through multiple 

extraction events, and in some cases, only partial samples were collected.  Priority was 

given to aliquots for PFOA analysis over TSS/TDS aliquots where porewater volumes 

were low.   

Surface water samples were also collected at each of the sampling locations to provide 

comparative data.  The surface water samples were collected at 0.6 of the total depth to 

sediment at each station.  Surface water samples were collected for PFOA and TSS/TDS 

analyses.  Water parameters, including temperature, specific conductivity, pH and 

dissolved oxygen, also were recorded.   

Sediment samples were collected at each of the designated sampling stations using a 

stainless steel petite ponar sampler.  Each sample was placed into a plastic container and 

homogenized, and sufficient volumes were collected for analytical testing.  The sediment 

samples were submitted to the laboratories for PFOA, TOC and grain size analyses.  

In general, sediment within the area of investigation consisted of dark grayish-brown clay 

and silty clay.  Asiatic clams (Corbicula fluminea) were observed to be locally abundant 

associated with Stations 004 through 006.  The absence of gravel or sand lenses suggests 

that the stations are not influenced by wave action along the shore of Wheeler Reservoir. 

One exception was at Station 012 where sediment consisted of dark grayish-brown sandy 

clay.  The location is offshore from a stormwater discharge at the facility.  A prominent 

alluvial fan consisting of sand and gravel occurs in the near shore area in association with 

the discharge point of the drainageway. 

4.5.2.4 Additional Surface Water and Sediment Sampling 

Following the initial hydrogeologic evaluation of the former sludge incorporation area, 

additional off-site surface water and sediment sampling was conducted after obtaining 
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EPA approval.  This activity is not identified in the Phase 2 Work Plan and was 

performed in addition to the plan.  The off-site sampling program included surface water 

and sediment sampling of the Bakers Creek drainage system to evaluate the potential 

impact of groundwater discharge into the drainage system, including Bakers Creek and 

its main tributary.  

Eleven surface water samples (at locations BPP01, BPP02, BPP03, BCT01, BCT02, 

BCT03, BC01, BC02, BC03, BC04 and BC05) and three sediment samples (at locations 

BPP01, BPP02 and BPP03) were collected in April 2006.  The surface water samples 

were collected by submerging a pre-cleaned, unlabeled polyethylene bottle below the 

surface, removing the cap, filling the sample bottle below the water surface and 

recapping under water.  The surface water samples were transferred from the sampling 

container to laboratory-prepared containers.  The sediment samples were collected with a 

stainless steel sediment coring device with polycarbonate liners and were co-located with 

three of the surface water sampling locations.  The surface water samples were submitted 

to the laboratories for PFOA and TDS/TSS analyses.  Sediment samples were submitted 

to the laboratories for PFOA and TOC analyses.  

4.6 TENNESSEE RIVER AND BAKERS CREEK FISH AND CLAM 
SAMPLING 

The following subsections contain a description of the fish and clam sampling program 

that was conducted in the Tennessee River and Bakers Creek.  The data generated under 

this sampling program were intended for use in characterizing the presence of PFOA in 

fish and clams.  However, only fish fillet (not whole body fish and clams) data were 

intended for use in the screening level human exposure assessment. 

4.6.1 Fish 

Fish sampling was performed at six locations (reaches) in the Tennessee River and 

Bakers Creek from October through December 2004.  Collections were performed in 

accordance with the requirements of SCP No. 2870 issued by Alabama DCNR.  The 
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target species, largemouth bass (Micropterus salmoides) and channel catfish (Ictalurus 

punctatus), were present in all reaches (sampling locations) in the Tennessee River.  As 

indicated in Section 2.5, these species were identified as fish commonly targeted by 

anglers in Alabama.  The samples were collected from an upstream sampling area (the 

LOI location LOC003; DL3), a cross river sampling area (LOI location LOC002; DL2), a 

Bakers Creek sampling area (DBC), a facility outfall cove sampling area (DOU), a Fox 

Creek sampling area (LOI location LOC001; DL1) and a Mallard Creek sampling area 

(DMC).  Sampling reaches are identified on Figure 4-11. 

Fish sampling methods included electrofishing and trotlining.  Electrofishing was 

conducted using boat-mounted generator-powered Coffelt Mark XX and Smith-Root 

Model VI-A electrofishing units.  All of the largemouth bass samples were collected by 

electrofishing.  Only target species were dipnetted and retained as samples except for 

threadfin shad (Dorosoma petenense).  Trotlines consisting of long, heavy cords with 

multiple baited hooks attached by sections of monofilament line were used for collecting the 

channel catfish.  Hook sizes ranged from No. 8 to No. 2, and the trotline bait consisted of 

chicken livers in the initial sets followed by threadfin shad that were collected for trotline 

bait during electrofishing.  Non-target species were released. 

At each of the six sampling reaches, 10 samples of each species (largemouth bass and 

channel catfish) were collected in accordance with the Phase 2 Work Plan.  Of these 10 

samples per species, five were prepared for fillet tissue samples and five were prepared 

for whole body samples.  Each fish retained for tissue analysis was weighed and total 

length was measured. Morphometric data for the individual samples are provided in Table 

4-18.  A total of 120 fish samples were collected.  Fish samples were frozen and shipped 

on dry ice to the laboratories for subsequent sample preparation, PFOA analysis, and 

shipment of subsamples of the tissue homogenate to STL for percent lipids 

determination. 
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4.6.2 Clams 

In accordance with the Phase 2 Work Plan, Asiatic clams (Corbicula fluminea) were 

collected from each of six fish sampling reaches (Figure 4-11) by towing a weighted 

benthic dredge hung with 3/4-inch seine mesh to allow sediment to clear but retain clams.  

Three or more approximately 500-meter long tows were performed in each sampling 

reach.  On retrieving the benthic dredge from a tow, clams were picked and transferred to 

a zip-lock bag, debris was culled, and the benthic dredge redeployed.  Clams were rinsed 

with deionized water and enumerated, and the largest and smallest clams in each sample 

were measured.  Table 4-19 lists the clam samples along with the associated 

morphometric data.   The complete clam samples were frozen whole and shipped on dry 

ice to Exygen for subsequent sample preparation (including shucking and homogenizing), 

PFOA analysis, and shipment of subsamples of the tissue homogenate to STL for percent 

lipids determination. 

4.7 ADDITIONAL ASSESSMENTS 

4.7.1 Off-Site Monitoring Well Installation and Sampling 

4.7.1.1 Installation 

Following the initial hydrogeologic evaluation of the former sludge incorporation area, 

off-site monitoring well installation and sampling was conducted as approved by EPA.  

This sampling program included the installation of five sets of nested wells at off-site 

locations potentially downgradient of the former sludge incorporation area to evaluate 

groundwater and soil conditions to the northwest, west, southwest, south and east of 

Bakers Creek.  One set of nested wells was proposed along the eastern boundary of 

former sludge incorporation Field 11 to provide data on the eastern flow component of 

the off-site groundwater flow from the former sludge incorporation fields.  This set of 

wells is actually just inside the eastern property boundary of the site.   
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In accordance with the approved approach and after securing access agreements with off-

site property owners, 17 monitoring wells were constructed from November 2005 

through April 2006.  Borings were logged by an experienced geologist noting color, 

texture, moisture content and any odors or discoloration.  The monitoring well locations 

are shown on Figure 4-12.  A summary of the soil boring and well construction data is 

presented in Tables 4-20 and 4-21, respectively.  A copy of the boring logs and well 

completion logs is provided in Appendix B.  

As shown in Figure 4-12, wells 601R,S,L were installed to the northwest, wells 602R,S,L 

to the west, wells 603R,S,L to the southwest, wells 604R,S,L to the south, and wells 

605R,L east of Bakers Creek. Wells 138R,S,L were installed along the eastern boundary 

of former sludge incorporation Field 11.  Each cluster consisted of three wells: a 

residuum well, an epikarst well, and a bedrock well.  The 605 well cluster was 

constructed with only a residuum well and bedrock well because a developed epikarst 

zone was not encountered.  Epikarst and bedrock wells were constructed using air rotary 

drilling.  The residuum wells were constructed using hollow-stem auger drilling 

techniques. 

Drilling began with the bedrock wells to allow for installation of casing.  Drilling was 

advanced until resistant drilling (first rock) was encountered.  This depth is interpreted to 

represent the top of epikarst.  Drilling continued, carefully observing drilling 

characteristics to identify major weathered zones and to determine the lower extent of 

weathered bedrock.  Once competent (unweathered) rock was identified, a socket was 

constructed approximately 8 to 10 feet into the competent bedrock to confirm that the 

boring was below the weathered zone and to install casing.  The borehole was adequately 

cleaned, and 6-inch carbon steel casing was installed and grouted into place using a 

cement slurry mix.  After grouting was completed, the casing remained undisturbed for a 

minimum of 24 hours to allow adequate curing of the grout. 

Data collected during the construction of the casing sockets were used to establish 

completion depths for the associated epikarst monitoring wells.  Epikarst well borings 

were constructed using air rotary drilling techniques with an 8-inch diameter tri-cone 
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rotary bit or percussion hammer bit.  The borings were extended to a depth within the 

epikarst indicating a high potential for groundwater communication.  Drilling conditions 

were noted during construction and compared to that of the associated bedrock boring to 

evaluate consistency of rock and fracture zones. 

The borehole was adequately cleaned of cuttings and a 4-inch diameter stainless steel 

monitoring well was constructed with 10 feet of 0.01-inch slotted screen.  A sandpack 

consisting of 20/40 sieve commercial grade filter sand was constructed to approximately 

2 feet above the top of screen.  This was followed by approximately two feet of bentonite 

chips and grout to the surface.  

Residuum wells were constructed using hollow-stem auger drilling techniques.  This 

allowed for the collection of soil samples for logging and sampling purposes.  Residuum 

well borings were constructed using 4-inch inner diameter augers to the depth designated 

in the initial boring as top of epikarst or until resistant drilling was encountered.  Upon 

completion of the borehole, a 2-inch diameter stainless steel well was inserted with 10 

feet of 0.01-inch slotted screen.  Well construction occurred within the augers to prevent 

collapse of the boring during construction.  A sandpack, consisting of a 20/40 sieve 

commercial grade filter sand, was constructed to approximately one to two feet above the 

top of screen.  This was followed by approximately two feet of bentonite chips and 

cement grout to the surface.  Once installed, the monitoring wells were completed at the 

surface with lockable protective covers and concrete pads.  Wells constructed at site 605 

were completed with flush-mount covers within a single concrete pad. 

4.7.1.2 Soil Sampling 

Soil samples were collected from the well installation borings for descriptive logging and 

for analytical testing.  Sampling depths were selected to provide data on vertical 

distribution of PFOA and included 0 to 3 inches, 6 to 12 inches, 1.0 to 1.5 feet, 5.0 to 5.5 

feet and 10.0 to 11.0 feet bgs.   
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Soil from specific sampling intervals was placed into disposable plastic trays and 

blended.  The soil was then placed into laboratory-prepared sample containers and 

shipped to the laboratories for PFOA, TOC and grain size analyses.   

Data generated for soil up to 6 ft bgs during this sampling effort were intended for use in 

characterizing the presence of PFOA in off-site soil and for use in the screening level 

human exposure assessment.  Data associated with soil at greater depths were intended 

only for characterization of the presence of PFOA and not for use in the screening level 

human exposure assessment. 

4.7.1.3 Groundwater Sampling 

Following well completion, each well was developed to clear the wells of particulate 

matter.  In April 2006, the wells were sampled.  Wells 604L and 604S were sampled 

again in December 2006.  Prior to sampling, static water levels and well depths were 

recorded to calculate the volumes for each well.  Wells were purged of water using either 

a 2-inch Grundfos pump or a 4-inch Grundfos pump, depending on the well diameter and 

anticipated volume of water required for removal.  The purge water was contained and 

transported to the 3M facility wastewater treatment plant for treatment. 

During the purging process, groundwater parameters, including pH, specific conductance 

and temperature, were continually monitored to ensure that the purging process was 

adequate.  Purging continued until three well volumes were removed and the monitored 

parameters had stabilized, or until the well was pumped dry.  A copy of the groundwater 

purge forms is provided in Appendix C.  Following purging, the wells were allowed to 

recharge sufficiently to accommodate sampling of the wells.  Sampling was conducted 

within 24 hours of the purging of each well.  Samples were collected from the monitoring 

wells using a polyethylene bailer, transferred to laboratory-prepared containers and 

shipped to the laboratories for PFOA and TDS/TSS analyses.   
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Data generated during this sampling program were intended for use in characterizing the 

presence of PFOA in off-site groundwater and for use in the screening level human 

exposure assessment. 

4.7.2 Off-Site Residential Well Sampling 

During the well survey described in Section 4.7.4.2, two residential wells were identified 

on neighboring properties southwest and south of the Decatur facility.  The residential 

well locations are shown in Figure 4-12.  On November 17, 2006, the two residential 

wells were sampled.  This activity was not identified in the Phase 2 Work Plan and was 

conducted in addition to the plan. 

Property No. 1 is located immediately south of the 3M Decatur facility and Highway 72. 

The pump house on the property is located adjacent to the house in a small wooden pump 

enclosure.  The sample was collected from a hose spigot approximately 25 feet from the 

well.  This was the closest point of sampling to the well.  The spigot was turned on and 

allowed to flow for a minimum of 10 minutes while monitoring the following water 

quality parameters: temperature, pH, specific conductance and dissolved oxygen.  Once 

the parameters had stabilized, the flow at the spigot was reduced and samples were 

collected.  The well/sample location is identified as RESW01.  The sample data and 

water quality parameters were recorded onto a sampling data sheet.  A copy of the 

sampling data sheet is provided in Appendix C. 

Property No. 2 consists of two residences supported by the one well.  The property is 

located north of Highway 72 southwest of the 3M Decatur facility.  The well is located in 

a stone pump house located between the two homes.  The well was purged a minimum of 

10 minutes following the procedures previously described.  The sample was collected 

directly from a spigot located at the well.  The well/sample location is identified as 

RESW02.  The sample data and water quality parameters were recorded onto a sampling 

data sheet.  A copy of the sampling data sheet is provided in Appendix C. 
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Data generated during this sampling program were intended for use in characterizing the 

presence of PFOA in off-site groundwater and for use in the screening level human 

exposure assessment.  It is important to note that the two wells have been abandoned and 

the residences connected to public water (Decatur Utilities).  During well abandonment 

activities, it was found that there was another well located near RESW01 (see Figure 4-

12).  However, this well had not been used for some time and it was also abandoned. 

4.7.3 Review of Waste Disposal Facilities and Practices 

4.7.3.1 Background 

As part of Phase 2 activities, 3M conducted a  waste disposal survey to identify potential 

locations where PFOA-containing waste may have been disposed.  Facility and corporate 

records were searched and interviews were conducted with personnel familiar with waste 

disposal operations to identify the locations of waste disposal facilities, the types of waste 

disposed and the periods of use.  To the extent that information was available, the 

operating practices at the landfills which received these wastes were also identified.  To 

facilitate the waste disposal survey, a review of historic facility waste streams and 

disposal practices also was conducted and is discussed in the following subsection.   

4.7.3.2 On-Site Waste Disposal 

3M began fluorochemical production at Decatur in 1961.  From 1961 until 1973, plant 

wastes were disposed in the on-site landfill or were sent off-site to the City of Decatur 

Landfill, which is currently operating as the Morgan County Landfill.  3M ceased to 

operate the on-site landfill on August 1, 1973. 

A liquid waste incinerator that burned waste, some of which may have contained PFOA, 

was commissioned at the site in the spring of 1972.  Other site wastes were deposited in 

the former on-site landfill (during the time period that it was operational) or were sent 

off-site to the City of Decatur Landfill. 
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After the landfill was closed, the majority of the wastes were treated on-site in the 

incinerator. The 3M Decatur facility operated the site incinerator from 1973 until 1990.  

Waste feed burned in this unit included chlorinated and nonchlorinated solvents.  Waste 

feed to this incinerator was discontinued in 1985.  From 1985 until 1990, the incinerator 

burned only paper.  The incinerator was closed and decommissioned in 1990.   

In 1986, 3M began on-site treatment of wastes by burning waste-derived-fuel (WDF) in 

an industrial boiler. From 1991 to 1994, 3M operated the industrial boiler under the 

Boiler and Industrial Furnace (BIF) regulations.  On 23 October 1994, 3M ceased using 

waste as a fuel in the BIF.  Fluorochemical manufacturing wastes were sent to the 3M 

Cottage Grove, Minnesota facility for incineration or to other facilities for disposal after 

the use of the boiler ended in 1994. 

It is important to note that 3M is working with the ADEM on environmental issues at the 

facility to address other conventional constituents (i.e., primarily volatile and semivolatile 

organic compounds, some of which are chlorinated) that are not PFOA.  At the inactive 

landfill, interim remedial measures involved the installation of an interlocking sheet-

piling subsurface wall around the inactive landfill and a multi-layer cap over the landfill.  

These interim remedial measures were undertaken to restrict groundwater movement 

through the landfill and prevent waste migration. A maintenance pumping system is 

currently being operated to remove water that may accumulate inside the sheet-piling 

barrier. Recovered groundwater is pretreated and discharged to the on-site WWTP.   

In the Chemical Plant area, groundwater is recovered from two extraction wells (312R 

and 331S), pretreated and discharged to the on-site WWTP.  At the former incinerator 

area, groundwater is recovered, pretreated and discharged to the on-site WWTP, and a 

soil vapor treatment system is in operation.  At the north tank farm area, perched 

groundwater is recovered, pretreated and discharged to the on-site WWTP.  Periodic site-

wide groundwater monitoring is being conducted to track the progress of the remediation 

activities. 
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4.7.3.3 Off-Site Waste Disposal 

The 3M Decatur facility has disposed of solid wastes in off-site landfills since production 

began in 1961.  The specific facilities used have changed over time.  Multiple off-site 

disposal facilities have been used.  The Phase 2 Work Plan indicated that the Morgan 

County/City of Decatur Landfill was the primary landfill used for off-site disposal of 

solid wastes, with the BFI Landfill as the landfill receiving the second largest volume of 

such wastes.  Site records indicate that there were other landfills used by 3M for waste 

disposal, as well as the 3M Cottage Grove incinerator.  This subsection provides a 

summary of the off-site disposal facilities identified in the facility records and during 

interviews with facility staff. 

Morgan County/City of Decatur Landfill - The Morgan County/City of Decatur 

Landfill, located approximately 2 miles west of the site on Route 20, was identified by 

site interviewees as the primary off-site facility used by 3M for disposal of solid waste.   

From approximately 1960 until 1973, the majority of the 3M Decatur facility industrial 

wastes were deposited in the on-site landfill.  However, various solid wastes were sent 

off-site during this time.  The primary off-site facility that was used to dispose solid 

waste is the City of Decatur municipal landfill, alternatively identified as the Morgan 

County Landfill.  Out-of-specification polyester film and film trimmings were disposed at 

the Morgan County Landfill.  Other solid waste historically deposited at the Morgan 

County Landfill included polyester pellets, wood pallets and general solid waste, 

including WWTP sludge.  Site records indicated that sludge from the 3M Decatur plant’s 

WWTP was sent to the Morgan County Landfill from 1973 to 1978 and after 1998 to the 

present.  Documentation of the volumes of material deposited at this landfill by 3M was 

not available. 

The Morgan County Landfill leachate is sent to the City of Decatur’s Dry Creek WWTP 

for treatment.  The City of Decatur’s WWTP, in turn, discharges its treated effluent to the 

Tennessee River, upstream of the 3M Decatur facility.  A sample of the Dry Creek 

WWTP sludge and a sample of the final effluent were collected as part of the Phase 2 
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sampling and analyzed for PFOA.  A sample of leachate was also collected from the 

Morgan County Landfill and analyzed for PFOA, TDS and TSS.  The results of this data 

collection are reported in Section 5 of this report.   

The Morgan County Landfill was included in the well inventory, reported in Subsection 

4.7.4, to determine whether any potable water wells are located within 2 miles of the 

landfill.  

Other Off-Site Waste Disposal - The records search and site interviews indicate that 3M 

disposed wastes at the following off-site locations: 

• The Chemical Waste Management hazardous waste landfill, in Emelle, 
Alabama (historically operated and identified as the Resource Industries, Inc. 
facility in Livingston, Alabama). 

• The Clean Harbors (historically operated and identified as USPCI) hazardous 
waste landfill in Lone Mountain, Oklahoma. 

• The 3M high-temperature incinerator at Cottage Grove, Minnesota, also 
identified as the Chemolite facility.   

• The Chapel Hill Road Landfill, located southwest of the City of Decatur, 
Alabama. 

• The Johnson Landfill, on Mountain Home Road, approximately 1 ½ miles 
west of Trinity, Alabama. 

• The Mallard Creek/Bert Jefferies Landfill, located west of the site proximate 
to Hillsboro, in Lawrence County, Alabama.  

• The A.J. Morris Landfill, located on County Road 418, in Hillsboro, Alabama.  
A new landfill has been opened at this property and is operated as a BFI 
landfill. 

Of the above seven facilities, the first three are permitted, secure RCRA treatment, 

storage and disposal facilities, and no further assessment with regard to these facilities is 

warranted. The Chapel Hill Road Landfill, the Johnson Landfill and the Mallard 

Creek/Bert Jefferies Landfill received primarily scrap and general refuse from the Film 

Plant.  Records indicate that the Chapel Hill Road Landfill had received only a small 
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amount of dry polyester waste.  A Phase I Environmental Site Assessment of the property 

indicated no evidence of recognized environmental conditions. 

From approximately 1973 to 1983, the Bert Jefferies Construction Company was 

contracted by 3M to transport dry industrial waste material from the facility to locations 

permitted by regulatory agencies.  The wastes were transported to the Morgan County 

Landfill, the Johnson Landfill and the Mallard Creek Landfill.  The Morgan County 

Landfill had previously been used by 3M for disposal of industrial waste as discussed 

earlier.  The Johnson Landfill reportedly received only dry waste.  The Mallard Creek 

Landfill was located on property owned by Mr. Bert Jefferies.  Although not authorized 

by 3M, it appears that some drums containing liquid waste may have been buried at this 

landfill.  3M worked with ADEM to investigate and address any containerized liquid at 

the landfill.  Some of the waste at the landfill may have contained fluorochemicals. 

The A.J. Morris Landfill in Hillsboro, Alabama, was acquired by BFI in the 1990s, and it 

is currently known as the BFI Hillsboro Landfill.  In the past and currently, 3M sends 

sludge from its on-site WWTP to the BFI Hillsboro Landfill, as well as the Morgan 

County Landfill.  

4.7.4 Survey of Off-Site Wells 

The survey of off-site wells consisted of a thorough multi-step, multi-organizational 

process that required cooperation of various agencies.  This process consisted of the 

following and is described in more detail in the following subsections: 

• Conducting an on-line survey of the ADEM database for wells within a 5-mile 
radius of the 3M Decatur facility and within a 2-mile radius of the Morgan 
County and BFI Landfills. 

• Conducting an electronic survey of local and regional water agency databases to 
identify wells within 5 miles of the 3M Decatur facility. 

• Conducting interviews with representatives of the three water companies 
(Decatur Utilities, Trinity and West Morgan/East Lawrence) that provide public 
water to areas around the 3M Decatur facility. 
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• Conducting multiple windshield surveys in areas around the 3M Decatur facility 
as well as the Morgan County and BFI Landfills.  The water companies 
participated in some of the windshield surveys with 3M. 

4.7.4.1 Background 

An off-site well database review of state records was conducted as part of an 

investigation program in the early 1990s.  At that time, no potable water wells were 

identified within a 2-mile radius of the 3M Decatur facility.  An objective of the Phase 2 

well survey was to confirm these previous findings and to determine whether exposure to 

groundwater is a complete potential human health exposure pathway, either through 

direct consumption as potable water or indirect exposure as a result of irrigation uses.   

As part of the Phase 2 work, another survey was conducted to identify private residential 

wells located within 5 miles of the 3M Decatur facility.  It consisted of an on-line survey 

of the ADEM database, multiple electronic searches of local and regional water agency 

databases and interviews with facility personnel.  An on-line survey of the ADEM 

database also was conducted to identify groundwater conditions and potable wells within 

a 2-mile radius of the Morgan County and BFI landfills that had been identified as 

potentially receiving 3M wastes.   

Three water companies provide public water to areas around the 3M Decatur facility:  

Decatur Utilities, Trinity, and West Morgan/East Lawrence.  Representatives from the 

three water utilities were interviewed to determine whether any residential wells were 

located within their distribution systems.  Two residential wells were identified proximate 

to the 3M Decatur facility.  Sixteen residential wells were identified within a 2-mile 

radius of the Morgan County Landfill (about 5 miles west of the 3M Decatur facility).  

No residential wells were identified within a 2-mile radius of the BFI Landfill. 

Representatives from the three utility companies each also noted that state law requires 

that homeowners disconnect on-site wells once public water has been provided to the site.  

Each representative believed that despite this state requirement, some homeowners within 
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their service area may maintain on-site wells for both potable water backup as well as 

irrigation and other non-potable uses.   

Although interviews with utility company representatives had identified potable water 

supply wells associated with residential properties adjacent to the plant, these same wells 

were not identified in the electronic search of the utility databases.  Therefore, the 

databases may not be complete.  

Some of these residential wells are believed to be used for watering of lawns and gardens.  

Utility personnel also noted that several local farmers have permits to withdraw irrigation 

water from the Tennessee River.  Pipes are laid adjacent to roads leading from the river to 

the farm to transport this water.  This practice was observed during windshield surveys 

conducted in September 2006.   

The 3M Decatur facility well survey was focused on the area of Alabama located south of 

the Tennessee River.  The area north of the plant is the Wheeler Reservoir of the 

Tennessee River, extending nearly 3 miles from the plant shoreline.  There are residential 

developments on the far northern shoreline across the river from the plant.  A windshield 

survey of these northern shoreline residential developments indicated that they were of 

newer construction and are served by public water as evidenced by the presence of fire 

hydrants in the neighborhoods.  Also, there is a groundwater extraction and treatment 

system in the Chemical Plant area that reduces the amount of groundwater flowing from 

the manufacturing area to the river.  Due to distance from the plant, the presence of the 

river as a hydraulic barrier, evidence of public water, and the pump-and-treat system in 

the Chemical Plant area, it was concluded that the possible presence of water supply 

wells that could be affected by the 3M facility was remote and additional investigation in 

neighborhoods north of the Tennessee River was not warranted.  Therefore, additional 

investigation of the possible presence of water supply wells focused on the areas south of 

the river. 
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The following subsections provide the results of the residential well survey within the 

areas serviced by public water utilities and in those areas proximate to off-site waste 

disposal sites.   

4.7.4.2 Decatur Utilities  

Decatur Utilities provides public water service to the 3M Decatur facility and 

neighboring industries, as well as residential areas on Finley Island Road and State Docks 

Road, areas south and east of the 3M facility, including the City of Decatur.  Decatur 

Utilities obtains raw water from the Tennessee River and treats the water at its water 

treatment plant (WTP) located upstream of the 3M Decatur facility. 

Decatur Utilities personnel indicated that although there is a statutory requirement that a 

residence disconnect a private well once a connection to public water supply is installed, 

there is no corresponding statutory requirement that a residence must permanently plug 

and abandon an existing water supply well and connect to Decatur Utilities public water.  

In addition, there is no requirement that residents within the water district connect to 

public water.  The Decatur Utilities personnel stated that there are known residences 

within the Decatur Utilities network, including several locations within the City of 

Decatur, that are connected to public water and still maintain an active well for other uses 

such as car washing, garden and lawn watering, etc.  The Decatur Utilities interviewees 

could not provide the addresses of these residences, and could not state conclusively 

whether these active on-site wells were also used for residential potable supply.   

Representatives of 3M worked with representatives of the Decatur Utilities service 

district to identify any residences which might not have connected to public water.  It is 

important to note that Decatur Utilities supplies water, gas and electricity to its 

customers.  In this process, the full Decatur Utilities customer list was researched by 

Decatur Utilities and screened to a short list of residences that needed further assessment.  

The customer list screening process conducted by Decatur Utilities is summarized as 

follows: 
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• Apartment complexes, commercial businesses and industries were eliminated 
since they were likely connected to public water because of their large volume 
of use. 

• Previously active addresses which had not been active customers (i.e., 
received a bill for water service) within the previous 90 days were eliminated 
because they may have become vacant lots or were no longer livable 
buildings. 

• Addresses which were billed for gas and/or electric only were believed to be 
not connected to public water.  This suggested that these addresses are 
occupied but may not be connected to public water and may still retain a well. 

This screening process resulted in the identification of approximately 40 addresses where 

the connection to the Decatur Utilities public water was uncertain.  The 40 addresses 

were visually checked (windshield survey).  This field survey further reduced the list to 

approximately 30 residences which could not be confirmed to be connected to Decatur 

Utilities public water.   

In September 2006, a neighborhood reconnaissance was conducted in the vicinity of the 

3M Decatur facility along Finley Island Road, Route 20 and State Docks Road and 

adjoining streets within ¼ mile of the facility to review the residential locations that were 

identified in the customer screening list process that were closest to the facility.  The 

Decatur Utilities water meter reader participated in the survey.  Based on this 

neighborhood survey, all residences were identified as connected to public water except 

the following: 

• 3179 Highway 20 (west of the 3M Decatur facility, north of Route 20). 

• 3181 Highway 20 (west of the 3M Decatur facility, north of Route 20). 

• 2860 Highway 20 (two properties, situated south of the 3M Decatur facility, 
south of Route 20). 

These properties were visited in September 2006 to determine specific details on water 

supply.  The two residences located west of the facility and north of Highway 20 were 

identified as connected to a common well which was originally installed to serve a former 
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farm operation and which now supplies both homes.  The two properties on the south side 

of Highway 20 were also identified as supplied by a single on-site well.  The locations of 

the wells are shown on Figure 4-12.  The sampling of these wells is discussed in Section 

4.7.2.  The two wells have been abandoned and the residences have been connected to 

public water (Decatur Utilities).  During well abandonment activities at the residences 

south of the facility, another well was identified and is shown on Figure 4-12.  This well 

was also abandoned. 

4.7.4.3 Trinity 

Trinity officials indicated that all of the occupied residences located within the Trinity 

service district are connected to public water.  The Trinity service district provides public 

water to the City of Trinity located southwest of the 3M facility and adjoining areas 

which petition for service.  Some of these service areas extend along roadways leading 

north from Trinity to Highway 20.  The Trinity service district is not a contiguous area 

and provides potable water supply to approximately 700 users.  Trinity purchases 

finished water from West Morgan/East Lawrence utility, and does not have an 

independent raw water source.  The Trinity distribution system is also connected with the 

Decatur Utilities system.  Trinity supplies only potable water.  Electricity, gas and sewer 

service are provided by other regional utilities.  

Representatives of 3M met with Trinity officials in September 2006 to identify residential 

wells within their service district.  Trinity does not maintain an active database of users.  

Trinity utility personnel indicated that residents within the Trinity District may maintain a 

groundwater supply well if it is not connected to the potable water supply system.  The 

well could be used for water for car washing, garden watering or lawn watering.  The 

installation and use of these wells is not tracked or monitored.  Based on discussion with 

the Trinity officials and neighborhood reconnaissance, some residents still maintain 

groundwater wells.   
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4.7.4.4 West Morgan/East Lawrence 

The West Morgan/East Lawrence District Utility (West Morgan/East Lawrence) provides 

public water to areas west of the 3M Decatur facility in both Morgan and Lawrence 

Counties.  The West Morgan/East Lawrence service district includes the region around 

the Morgan County sanitary landfill, situated approximately 5 miles west of the 3M 

Decatur facility, as well as the BFI/A.J. Morris Landfill, in Hillsboro, Lawrence County, 

Alabama.  West Morgan/East Lawrence provides potable water to approximately 9,000 

users and obtains raw water from the Tennessee River at an intake located at river mile 

(RM) 286, downstream from the 3M Decatur facility, which is located near RM 300.  

West Morgan/East Lawrence provides water to Trinity, and is also connected to the 

Decatur Utilities distribution system. 

West Morgan/East Lawrence utility officials were contacted in September 2006, to 

identify residential wells within their service district.  West Morgan/East Lawrence 

personnel noted that when a residential connection to the utility is made, the well 

connections are disconnected.  The West Morgan/East Lawrence personnel are aware of 

residential wells within their service district area, and also believe that there are active 

wells still connected to residences which also maintain a connection to the West 

Morgan/East Lawrence potable water supply.  During a windshield survey performed 

with West Morgan/East Lawrence personnel within 5 miles of the 3M property, 16 homes 

were identified within the West Morgan/East Lawrence service district that were not on 

West Morgan/East Lawrence service (about 5 miles west of the 3M Decatur facility).   

4.7.4.5 Well Survey for Off-Site Disposal Facilities 

A well inventory was conducted to determine whether any residential wells were located 

within 2 miles of select off-site disposal facilities.  In particular, the well survey focused 

on those facilities that had received 3M Decatur facility WWTP sludge, which could 

contain PFOA.  The Phase 2 Work Plan specified the Morgan County Landfill because it 

was understood that the Morgan County Landfill was the primary destination for off-site 
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waste disposal and had received 3M WWTP sludge.  As described in the off-site waste 

disposal survey, one other off-site waste disposal facility, i.e., the BFI Hillsboro Landfill, 

has been identified as receiving WWTP sludge from the 3M Decatur facility; therefore, it 

was added to the well survey.   

In May 2007, Environmental Data Resources, Inc. (EDR) conducted an electronic survey 

of local and regional water agency databases to determine whether any potable wells are 

located within 2 miles of the following off-site disposal facilities: 

• The Morgan County Landfill, located west of the 3M Decatur facility on 
Route 20, in Morgan County, Alabama. 

• The A.J. Morris/BFI Landfill, located outside of Hillsboro, in Lawrence 
County, Alabama. 

The database query did not identify any wells proximate to either facility.   

4.7.5 Potable Water Treatment Plants 

Finished and raw (untreated) water samples were collected from six public water 

treatment plants (WTPs) in February, April, May, June, October and December 2005.  

The Phase 2 Work Plan included collection of finished water samples at the Decatur 

Utilities WTP.  The sampling of the remaining five WTPs (i.e., West Morgan/East 

Lawrence, Muscle Shoals, Florence, Tennessee Valley Authority research station and 

Sheffield) with intakes on the Tennessee River was performed in addition to the Phase 2 

Work Plan.  The data generated under this sampling program were intended for use in 

characterizing the presence of PFOA in water at these WTPs.  Only finished (treated) 

water data were intended for use in the screening level human exposure assessment.  The 

following subsections describe the details of the water sampling activities. 

4.7.5.1 City of Decatur WTP 

Samples of the Decatur Utilities public water supply were collected on 10 February 2005 

with the assistance of the Decatur Utilities staff. Representatives of Southern 

Environmental Testing Inc., Florence, Alabama (consultant to Decatur Utilities) and P.E. 
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Lamoreaux & Associates, Tuscaloosa, Alabama (consultant to other interested parties) 

also collected water supply system samples at the same locations. Samples of finished 

water (post-treatment potable water) were collected at four locations within the 

distribution system in Decatur, Alabama. Each of the finished water sample locations 

were permanent sampling points tied into the potable water mains throughout the city that 

are used by Decatur Utilities for routine water quality monitoring.  The four sampling 

points were selected to represent the entire city limits covering all quadrants. In addition, 

a sample of raw (untreated) water received from Wheeler Reservoir was collected at the 

Decatur Utilities WTP. 

The finished water samples were obtained from sampling points located in unsecured 12-

inch diameter PVC subsurface vaults with steel manhole covers.  When sampling, the 

Decatur Utilities staff attached a sampling tube constructed of approximately 4 feet of ¼-

inch (inner diameter) rigid copper tubing with soldered joints. After fitting the sampling 

device to the valve assembly in the vault, the valve was turned on to allow water flow at a 

rate of approximately 10 to 12 gallons per minute through the sampling device.  After 

approximately one minute, the flow was reduced to approximately 2 to 3 gallons per 

minute to allow sampling.  Flow continued at this rate for approximately one minute prior 

to sample collection. Following sample collection by staff from Southern Environmental 

Testing Inc. and Lamoreaux & Associates, WESTON collected water flowing from the 

sampling device into a 500-mL poly container provided by the analytical laboratory and 

subsequently transferred aliquots into the appropriate sample containers. Nitrile surgical 

gloves were used during the sampling.   

Once the water samples were collected from a location, the containers were sealed, 

labeled, and placed into a cooled ice chest for transport.  Decatur Utilities staff then 

stopped the flow, removed the sampling device, and covered the valve vault.  The 

sampling device was placed into a modified piece of PVC pipe in the open bed of the 

Decatur Utilities truck.  The sampling device was used at each sampling location without 

any decontamination between locations other than the flushing performed prior to sample 

collection. 
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The four finished water sample locations, shown on Figure 4-13, were as follows: 

• Station 1 - 1002 Central Parkway SW, Decatur Utilities facility, grassed area 
on the NE side of the Decatur Utilities building.   

• Station 2 - 2400 13th Street SE, the southwest corner of a vacant lot within the 
right-of-way of 13th Street SE.  

• Station 3 - 820 Tammy Street SW, in the right-of-way of the road adjacent to 
a vacant lot on the north side of Tammy Street.   

• Station 4 - 500 Memorial Drive, a grassed median next to sidewalk.   

The raw water at the Decatur Utilities WTP was collected from a discharge line located 

in the facility’s laboratory area (Station 5). The line was identified by site personnel prior 

to sampling and it flows continuously. The samples was collected from the flowing tap 

without the use of the sampling device that was used for the finished water sampling 

locations. The samples were submitted to Exygen for PFOA analysis.   

In addition to the February 10, 2005 sampling, finished water samples were collected on 

April 25, 2005; June 29, 2005; October 4, 2005; December 13, 2005; and March 1, 2006 

from the laboratory at the Decatur Utilities WTP.  The finished water samples were 

collected in the facility laboratory from a continuous flow discharge line identified by site 

personnel. The samples were collected directly into sample containers and submitted to 

Exygen for PFOA analysis. 

4.7.5.2 West Morgan/East Lawrence WTP 

Initial sampling was conducted at the West Morgan East/Lawrence WTP on May 3, 

2005.  The first sample collected was of the raw water.  This sample was collected from 

the Wheeler Reservoir at the intake point with a dedicated polyethylene container used by 

the facility to collect samples.  Following the raw water sample, a finished (post-

treatment) water sample was collected from a continuous-flow port in a laboratory sink.  

The plant manager identified the port before sampling.  The samples were submitted to 

the 3M Environmental Laboratory in St. Paul, Minnesota for PFOA analysis.  Additional 
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finished water samples were collected at the laboratory on October 4, 2005; December 

13, 2005; and March 1, 2006.  

4.7.5.3 Other WTPs 

In October 2005, sampling of finished water was conducted at other WTPs with intakes 

on the Tennessee River farther downstream of the 3M Decatur, Alabama facility and the 

West Morgan/East Lawrence County WTP.  The WTPs included the Tennessee Valley 

Authority (TVA) research station WTP, located in Muscle Shoals, Alabama; the Muscle 

Shoals WTP; the Florence WTP; and the Sheffield WTP.  Each WTP was sampled on a 

bimonthly basis over a 6-month period for a total of three samples.  At all locations 

samples were collected from a discharge line in the facility laboratory identified by site 

personnel. 

On October 4, 2005, the initial finished water samples were collected from the TVA 

WTP, the Muscle Shoals WTP and the Florence WTP.  The Sheffield WTP was sampled 

on October 5, 2005.  The samples were collected from monitoring points in the facility 

laboratory which were identified by on-site personnel prior to sampling.  The ports at all 

of the locations flow continuously for periodic monitoring by the facility so line purging 

prior to sampling was unnecessary. Samples were collected directly into laboratory-

prepared containers and placed into ice chests for shipment to the laboratory for PFOA 

analysis.   

The second and third rounds of sampling at the above WTPs occurred on December 14, 

2005 and March 1, 2006.  The same sampling procedure was performed as for the 

October 2005 sampling event.  The samples were sent to the laboratory for PFOA 

analysis.  

4.7.6 Dry Creek Wastewater Treatment Plant (WWTP), 3M Sanitary 
Wastewater and Morgan County Landfill  

In accordance with the Phase 2 Work Plan, sampling of the wastewater sludge and treated 

wastewater effluent was conducted at the Decatur Utilities Dry Creek WWTP.  The first 
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round of sampling was conducted on May 3, 2005.  Decatur Utilities staff provided 

access to the facility and identified appropriate sampling locations.  The facility operates 

a sludge drying pad approximately 400 feet in length where sludge is placed for drying. 

Sludge is currently being hauled off-site by a contractor and land-applied.  To evaluate 

the biosolids, one composite sample was collected from 10 sampling points along the 

length of the drying pad, covering the full extent of solids placed on the pad.   

Following collection of the solids, one grab sample of the effluent was collected at an 

established monitoring point located at the point of discharge from the facility into the 

wastewater diffuser system prior to discharge into the Tennessee River.  The sludge and 

effluent samples were shipped to the laboratory for PFOA analysis. 

In April 2006, additional samples were obtained in a single round of influent, effluent and 

sludge sampling at the Decatur Utilities Dry Creek WWTP and sampling sanitary 

wastewater effluent from the 3M Decatur facility. These samples were collected in 

addition to the samples proposed in the Phase 2 Work Plan.  The Dry Creek WWTP 

influent and effluent samples were 24-hr composite samples, and the sludge sample was 

composited from multiple discrete locations within the sludge staging area.  The 3M 

sanitary effluent was a single grab sample from the wet well of the lift station located at 

the 3M Decatur facility. The 3M sanitary wastewater system is separate from the 3M 

process wastewater system.  While sanitary wastewater is conveyed to the Dry Creek 

WWTP for treatment, process water remains on-site for treatment in the plant’s WWTP.  

The sludge and water samples were submitted to the laboratory for PFOA analysis.  The 

water samples also were submitted for TDS and TSS analyses. 

Morgan County Landfill leachate samples also were collected in June 2005 and April 

2006.  The leachate is hauled by means of tanker truck from Morgan County Landfill to 

the Dry Creek WWTP for treatment.  The sample location consisted of a concrete sump 

approximately 25 to 30 feet deep used to accumulate the leachate from the landfill cells. 

The samples of the fluid were collected by lowering a polyethylene bailer into the upper 

portion of the fluid in order to collect the surface of the fluid.  The leachate samples were 
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shipped to the laboratory for PFOA analysis.  The April 2006 leachate sample also was 

analyzed for TDS and TSS. 

The data generated from wastewater and leachate sampling activities were intended for 

use in characterizing the presence of PFOA in these media and to evaluate migration 

pathways.  The data were not intended for use in the screening level human exposure 

assessment.  

4.7.7 Outfall 001 Sampling 

3M’s Decatur, Alabama manufacturing facilities obtain process water from Decatur 

Utilities and directly from the Tennessee River.  In addition, many of the manufacturing 

operations utilize non-contact cooling water, which is obtained from the Tennessee River.  

All process wastewater from the 3M and Dyneon manufacturing operations is treated in 

the Site’s wastewater treatment facility.  Process wastewaters are mixed with non-contact 

cooling water prior to discharge to the Tennessee River.  The discharge is permitted 

under Alabama Permit No. AL0000205.  The process water/non-contact cooling water 

discharge is designated as Outfall 001.  The location of Outfall 001 is shown in Figure  

2-2. 

Under the LOI, 3M conducts quarterly wastewater sampling at Outfall 001 for PFOA 

analysis.  Prior to the LOI, 3M had monitored this outfall for a number of years as a result 

of 3M voluntary commitments and/or plans established through the permit with local 

regulators.  The outfall discharges to Bakers Creek, which in turn, discharges into the 

Tennessee River.  All samples are collected as 24-hour composites, and duplicate 

analysis is conducted for each sample. 

The data generated from Outfall 001 sampling activities were intended for use in 

characterizing the presence of PFOA in the treated wastewater discharged from the on-

site 3M WWTP and to evaluate migration pathways.  The data were not intended for use 

in the screening level human exposure assessment.  



 

SECTION 4 
 

TABLES 
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Table 4-1  Summary of Boring Construction Data 

Field No. Boring 
No. Boring Type Depth to Water 

(ft toc) 
Depth to Epikarst 

(ft bgs) 
Depth to Competent 

Rock (ft bgs) 
Total Boring 
Depth (ft bgs) 

Primary Water 
Zones (ft bgs) 

9 130R Residuum Well 6.83   32  
9 130S Epikarst Well 40.37 32  74 67-77 (F) 
9 130L Bedrock Well 43.50  84 128 121-128 (V) 
9 131R Residuum Well 11.34   30  
9 131S Epikarst Well 19.11 32  50 37-47 (F) 
9 131L Bedrock Well 19.31  65 91 85.5-86.5 (F) 
9 131B Soil Boring 20   32  
6 132R Residuum Well 21.60   47  
6 132S Epikarst Well 20.06 45  62 48-53, 56-66 (F) 
6 132L Bedrock Well 71.58**  68 202 135, 158, 165, 172 (F) 
6 133R Residuum Well 14.90 35  35  
6 133S Epikarst Well 14.40 36 47 47 37-47 (F) 
6 133L Bedrock Well 123.95**  48 202  
6 133B Soil Boring 30   37  

8b 134R Residuum Well 15.35   32  
8b 134S Epikarst Well 14.95 32.5  50 41-51 (F) 
8b 134L Bedrock Well 46.43  57 150 145 (F) 
8b 134B Soil Boring 10   32  
8b 135R Residuum Well 14.50   33  
8b 135S Epikarst Well 23.20 32  47 34-44, 49-58 (F) 
8b 135L Bedrock Well 35.55  61 120 112 (1-2 ” V) 
14 136R Residuum Well 29.50   30  
14 136S Epikarst Well 29.77 30  50 35-45 (F) 
14 136L Bedrock Well 29.46  45 88  
14 136B Soil Boring  30  30  
14 137R Residuum Well DRY   20  
14 137S Epikarst Well 27.82 20  40 27-37 (F) 
14 137L Bedrock Well 28.40  40 81 76-77 (V) 

Northwest 
Background 
Area 

SB-
001B 

Soil Boring 24   26  

ft bgs:  Feet below ground surface         ft toc:  feet below top-of-casing         V:  void or weathered zone         F: zone of fracturing (probable bedding fractures). 
*Background location in the northwest corner of the site             **Groundwater elevations may not reflect equilibrium conditions. 
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Table 4-2  Summary of Well Construction Data 

Well 
No. Well Type Well Construction TOC Elevation 

(ft msl) 
Depth to 

Groundwater (ft toc) 
Depth of 

Casing (ft bgs) 
Total Well 

Depth (ft toc) 
Screened Interval 

(ft toc) 
130R Residuum Well 4-Inch Stainless Steel 597.38 6.83  35.44 25.5-35.5 
130S Epikarst Well 4-Inch Stainless Steel 598.37 40.37  65.75 55.75-65.75 
130L Bedrock Well 6-Inch Open Bore 598.28 43.50 91 127.79 91.0-127.0 
131R Residuum Well 4-Inch Stainless Steel 623.30 11.34  31.95 21.95-31.95 
131S Epikarst Well 4-Inch Stainless Steel 623.38 19.11  49.97 39.97-49.97 
131L Bedrock Well 6-Inch Open Bore 623.03 19.31 73 90.72 73.0-90.7 
131B Soil Boring Abandoned      
132R Residuum Well 4-Inch Stainless Steel 631.82 21.60  49.90 39.9-49.9 
132S Epikarst Well 4-Inch Stainless Steel 632.60 20.06  60.30 50.3-60.3 
132L Bedrock Well 6-Inch Open Bore 632.58 71.58* 76 202.00 76.0-202.0 
133R Residuum Well 4-Inch Stainless Steel 631.54 14.90  37.95 27.95-37.95 
133S Epikarst Well 4-Inch Stainless Steel 631.21 14.40  50.05 40.0-50.0 
133L Bedrock Well 6-Inch Open Bore 630.53 123.95* 56 197.00 56.0-197.0 
133B Soil Boring Abandoned      
134R Residuum Well 4-Inch Stainless Steel 614.63 15.35  35.10 25.1-35.1 
134S Epikarst Well 4-Inch Stainless Steel 614.40 14.95  49.90 39.9-49.9 
134L Bedrock Well 6-Inch Open Bore 614.20 46.43 65 150.00 65.0-150.0 
134B Soil Boring Abandoned      
135R Residuum Well 4-Inch Stainless Steel 602.35 14.50  32.85 22.85-32.85 
135S Epikarst Well 4-Inch Stainless Steel 601.04 23.20  50.75 40.75-50.75 
135L Bedrock Well 6-Inch Open Bore 601.25 35.55 66 122.78 66.0-122.8 
136R Residuum Well 4-Inch Stainless Steel 588.92 29.50  33.15 23.15-33.15 
136S Epikarst Well 4-Inch Stainless Steel 588.79 29.77  49.90 39.9-49.9 
136L Bedrock Well 6-Inch Open Bore 588.36 29.46 52 87.65 52.0-87.65 
137R Residuum Well 4-Inch Stainless Steel 589.90 DRY  21.82 11.82-21.82 
137S Epikarst Well 4-Inch Stainless Steel 589.26 27.82  40.23 30.23-40.23 
137L Bedrock Well 6-Inch Open Bore 589.53 28.40 47 80.09 47.0-80.09 
001B Soil Boring Abandoned      

ft bgs:  feet below ground surface     ft toc:  feet below top-of-casing         ft msl:  feet above mean sea level        * Groundwater elevations may not reflect equilibrium conditions 



 

Table 4-3  Summary of LOI Soil Boring Construction Details 

 
LOI Well 

No. 
Depth to 

Water (ft toc) 
Total Boring 
Depth (ft bgs) 

Sample Depth for Water Table 
Sample (ft bgs) 

220R 17 18 17-18 

220L 7 10 7-8 

226R 19 22 18-19 

226L 16 20 17-18 

310R 38 40 37-38 

317L 29 32 29-30 

320L 30 32 29-30 

327R 15 16 15-16 
ft bgs: feet below ground surface,     ft toc: feet below top-of-casing 
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Table 4-4  Plant Distribution for Field 6, Trapline Stations 1 to 3 

 
 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Goldenrod Solidago spp. 40 40 X 

Trumpet vine Campsis radicans 22 62 X 

Passionflower Passiflora incarnata 20 82 X 

Evening primrose Oenothera biennis 6 88  

Blackberry Rubus spp. 4 92  

Camphorweed Heterotheca subaxillaris 3 95  

Pokeweed Phytolacca americana 2 97  

Misc. species NA 3 100  
aDominant species calculated following the 50/20 rule for percent distribution. 

 
 

 
 
 
 

Table 4-5  Plant Distribution for Field 6, Trapline Stations 4 to 6 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Sedge Cyperus spp. 35 35 X 

Bermuda grass Cynodon dactylon 25 60 X 

Passionflower Passiflora incarnata 20 80 X 

Evening primrose Oenothera biennis 10 90  

Johnson grass Sorghum halepense 6 96  

Pokeweed Phytolacca americana 2 98  

Misc. species NA 2 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
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Table 4-6 Plant Distribution for Field 6, Trapline Station 7 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Pokeweed Phytolacca americana 60 60 X 

Passionflower Passiflora incarnata 15 75  

American black 
nightshade 

Solanum americanum 10 85  

Creeping cucumber Melothria pendula 10 95  

Misc. species NA 5 100  
aDominant species calculated following the 50/20 rule for percent distribution. 

 
 
 
 
 

Table 4-7 Plant Distribution for Field 8b Trapline 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Pokeweed Phytolacca americana 80 80 X 

Dock Rumex crispus 10 90  

Sedge Cyperus spp. 5 95  

American black 
nightshade Solanum americanum 2 97  

Slender amaranth Amaranthus hybridus 1 98  

Misc. species NA 2 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
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Table 4-8 Plant Distribution for Area South of Field 8b Trapline 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Camphorweed Heterotheca subaxillaris 30 30 X 

Annual ragweed Ambrosia artemisiifolia 16 46 X 

Evening primrose Oenothera biennis 15 61 X 

Goldenrod Solidago spp. 12 73  

Horseweed Conyza [Erigeron] 
canadensis 

10 83  

Bermuda grass Cynodon dactylon 5 88  

Unidentified herbb NA 5 93  

Dogfennel Eupatorium capillifolium 2 95  

Pokeweed Phytolacca americana 1 96  

Misc. speciesc NA 4 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
bPlant did not exhibit sufficient features such as fruit or flower to identify at this time. 
cMiscellaneous species include dock, sneezeweed (Helenium autumnale), daisy fleabane (Erigeron philadelphicus), cottonwood, 
broomsedge (Andropogon virginicus), smartweed (Polygonum spp.). 
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Table 4-9  Plant Distribution for the West End of the Trapline for Field 9, 
Trapline Stations 1 to 5 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Goldenrod Solidago spp. 65 65 X 

Passionflower Passiflora incarnata 12 77  

Pokeweed Phytolacca americana 10 87  

Wild lettuce Lactuca canadensis 3 90  

Evening primrose Oenothera biennis 2 92  

Trumpet creeper Campsis radicans 2 94  

Annual ragweed Ambrosia artemisiifolia 1 95  

Broomsedge Andropogon virginicus 1 96  

Johnson grass Sorghum halepense 1 97  

Misc. species NA 3 100  
aDominant species calculated following the 50/20 rule for percent distribution. 

 
 
 
 
 

Table 4-10 Plant Distribution for the East End of the Trapline for Field 9, 
Trapline Stations 6 to 7 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Broomsedge Andropogon virginicus 60 60 X 

Fescue Festuca arundinacea 18 78 X 

Johnson grass Sorghum halepense 15 93  

Pokeweed Phytolacca americana 3 96  

Dock Rumex crispus 1 97  

Wild lettuce Lactuca canadensis 1 98  

Misc. species NA 2 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
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Table 4-11  Plant Distribution for Field 9 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Goldenrod Solidago spp. 55 55 X 

Broomsedge Andropogon virginicus 20 75 X 

Passionflower Passiflora incarnata 8 83  

Pokeweed Phytolacca americana 8 91  

Johnson grass Sorghum halepense 5 96  

Misc. species NA 4 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
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Table 4-12  Plant Distribution for the North Portion of Field 14 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Goldenrod Solidago spp. 35 35 X 

White heath aster Aster pilosus 23 58 X 

Pokeweed Phytolacca americana 10 68  

Broomsedge Andropogon virginicus 10 78  

Wild lettuce Lactuca canadensis 4 82  

Evening primrose Oenothera biennis 4 86  

Lespedeza Lespedeza virginica 4 90  

Dogfennel Eupatorium capillifolium 2 92  

Giant reed Arundo donax 2 94  

Annual ragweed Ambrosia artemisiifolia 1 95  

Camphorweed Heterotheca subaxillaris 1 96  

Misc. species NA 4 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
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Table 4-13  Plant Distribution for the South Portion of Field 14 

 

Common Name 

 

Scientific Name 

Percent 
Distribution (%) 

Cumulative 
Distribution 

Dominant 
Speciesa 

Broomsedge Andropogon virginicus 48 48 X 

Goldenrod Solidago spp. 16 64 X 

White heath aster Aster pilosus 10 74  

Evening primrose Oenothera biennis 10 84  

Giant reed Arundo donax 5 89  

Pokeweed Phytolacca americana 4 93  

Wild lettuce Lactuca canadensis 2 95  

Dogfennel Eupatorium capillifolium 1 96  

Misc. speciesb NA 4 100  
aDominant species calculated following the 50/20 rule for percent distribution. 
bMiscellaneous species include false dandelion, cudweed, ragweed, camphorweed, sneezeweed. 
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Table 4-14
Hispid Cotton Rat (Sigmodon hispidus)  Captures

Area Station
Small Medium Large Combined Small Medium Large Combined Small Medium Large Combined Total Captures Trapnights Capture Index

Field 6 S1 1 (+1 daytime) 1 1 1
S2 1 1 1 2
S3 2 (+1 daytime) 1 1 1
S4 1 (+1 daytime) 1 2
S5 1 1 1
S6 1 1 1
S7 1

Total 1 3 4 8 0 2 4 6 1 4 6 11 25 42 0.595

Field 8 S1 1
S2 1
S3 1 1 1
S4 0 (+1 daytime)
S5 *

S6 1 1 1
S7 1 (+2 daytime) 1 ** ** ** **

Total 1 1 1 3 1 1 4 6 0 1 0 1 10 40 ** 0.250

Field 9 S1 NA NA NA 2
S2 NA NA NA 1 1
S3 NA NA NA 1 1
S4 NA NA NA
S5 NA NA NA 1
S6 NA NA NA 1
S7 NA NA NA 1 1

Total 2 1 2 5 1 1 3 5 10 28 0.357

Field 14 S1 1
S2
S3
S4
S5 1 1
S6
S7 1

Total 0 0 1 1 0 1 0 1 0 1 1 2 4 42 0.095
49 152 0.322

* One white-footed mouse (Peromyscus leucopus ) captured at Trapline 6 station S5 during July 27/28 trapnight.
** 12 traps set.
NA = not applicable; trapping commenced in Field 9 on July 28, 2004.

July 26 to 27 Trapnight July 27 to 28 Trapnight July 28 to 29 Trapnight
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Table 4-15  Hispid Cotton Rat Dietary Preferences - Comparison of Literature and Site-Specific Vegetation Taxa

Scientific name Common name Notes Reference(1)

Andropogon gerardi Big bluestem Bothriochloa laguroides  [A. saccharoides ], silver beardgrass, also consumed 
during this study; A. virginicus  (broomsedge) present at Decatur site(2)

Fleharty and Olson, 1969

Rumex crispus Curly dock R. altissimus  (pale goldenrod), also consumed during this study; R. crispus 
present at Decatur site(2)

Fleharty and Olson, 1969

Solidago rigida Stiff goldenrod S. [glaberrima] missouriensis  (Missouri goldenrod), also consumed during this 
study; Solidago  spp.  present at Decatur site(2)

Fleharty and Olson, 1969

Chenopodium album Lambsquarters C. album  present at Decatur site(2) Fleharty and Olson, 1969
Lactuca ludoviciana Biannual lettuce L. canadensis  (Canada lettuce) present at Decatur site(2) Fleharty and Olson, 1969
Schizachyrium [Andropogon] 
scoparium

Little bluestem Leaves and seeds in summer, new shoots in winter, stems in spring; A. 
virginicus  present at Decatur site(2)

Kincaid and Cameron, 1982

Andropogon glomeratus Bushy beardgrass Leaves and seeds in summer, new shoots in winter, stems in spring; A. 
virginicus  present at Decatur site(2)

Fleharty and Olson, 1969

Rubus trivialis Southern dewberry Primarily fruits but some leaves and stems consumed; Rubus  spp. present at 
Decatur site(2)

Fleharty and Olson, 1969

Phytolacca americana Pokeweed P. americana  present at Decatur site(2) McMurry et al., 1994

(1)References:

Fleharty, E.D. and L.E. Olson. 1969. Summer food habits of Microtus ochrogaster  and Sigmodon hispidus .  Journal of Mammalogy. 50:475-486.
Kincaid, W.B. and G.N. Cameron. 1982. Dietary variation in three sympatric rodents on the Texas coastal prairie. Journal of Mammalogy. 63:668-672.
McMurry, S.T., R.L. Lochmiller, J.F. Boggs, D.M. Leslie, and D.M. Engle. 1994. Demographic profiles of populations of cotton rats in a continuum
of habitat types. Journal of Mammalogy. 75(1): 50-59.

(2)Presence of species at Decatur site based on July 2004 Vegetation and Small Mammal Survey  (WESTON, 2005).
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Table 4-16  Vegetation Samples  

 
Field Number Sample Number Common Name Scientific Species Sample Type Sample Matrix 

6 DF06 V01 SSP001 0 041007 Goldenrod Solidago spp. Grab Sample Leaves, young stems, flowers 
 DF06 V01 AVP001 0 041007 Broomsedge Andropogon virginicus Grab Sample Leaves, young stems 
 DF06 V01 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Basal leaves 
 DF06 V01 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
 DF06 V02 SSP001 0 041007 Goldenrod Solidago spp. Grab Sample Leaves, young stems, flowers 
 DF06 V02 AVP001 0 041007 Broomsedge Andropogon virginicus Grab Sample Leaves, young stems 
 DF06 V02 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Basal leaves 
 DF06 V02 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 

8b DF8b V01 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
 DF8b V01 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Leaves, young stems 
 DF8b V01 UGP001 0 041007 Unidentified grass  Composite Sample Leaves, young stems 
 DF8b V02 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Basal leaves 
 DF8b V02 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
 DF8b V02 UGP001 0 041007 Unidentified grass  Composite Sample Leaves, young stems 

9 DF09 V01 SSP001 0 041007 Goldenrod Solidago spp. Grab Sample Leaves, young stems, flowers 
 DF09 V01 AVP001 0 041007 Broomsedge Andropogon virginicus Grab Sample Leaves, young stems 
 DF09 V01 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Basal leaves 
 DF09 V01 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
 DF09 V02 UGP001 0 041007 Unidentified grass  Composite Sample Leaves, young stems 
 DF09 V02 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Basal leaves 
 DF09 V02 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 

14 DF14 V01 SSP001 0 041007 Goldenrod Solidago spp. Composite Sample Leaves, young stems, flowers 
 DF14 V01 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
 DF14 V01 AVP001 0 041007 Broomsedge Andropogon virginicus Grab Sample Leaves, young stems 
 DF14 V02 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
 DF14 V02 SSP001 0 041007 Goldenrod Solidago spp. Composite Sample Leaves, young stems, flowers 
 DF14 V02 AVP001 0 041007 Broomsedge Andropogon virginicus Grab Sample Leaves, young stems 

NW Background 
Area DBKG V01 SSP001 0 041007 Goldenrod Solidago spp. Grab Sample Leaves, young stems, flowers 

 DBKG V01 AVP001 0 041007 Broomsedge Andropogon virginicus Grab Sample Leaves, young stems 
 DBKG V01 RCP001 0 041007 Curly dock Rumex crispus Grab Sample Basal leaves 
 DBKG V01 PAP001 0 041007 Pokeweed Phytolacca americana Grab Sample Leaves, young stems 
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Table 4-17  Small Mammal Samples

Field Sample # Species Sex Sample ID
Tissue 
Type

Approximate 
Blood Volume 

(ml)

Approximate 
Serum Volume 

(ml) Weight*  (g)

Length    
(Head and 
Body, mm)

Length 
(Tail, mm)

6 1 Sigmodon hispidus F DF06-M01-SHB001-0-041007 blood 1-1.5 0.5 NA
DF06-M01-SHL001-0-041007 liver NA 5.1
DF06-M01-SHC001-0-041007 carcass NA 139.7 165 110

2 Sigmodon hispidus F DF06-M01-SHB002-0-041007 blood 1 0.4 NA
DF06-M01-SHL002-0-041007 liver NA 3.0
DF06-M01-SHC002-0-041007 carcass NA 91.3 152 108

3 Sigmodon hispidus M DF06-M01-SHB003-0-041007 blood < 0.5 0.3 NA
DF06-M01-SHL003-0-041007 liver NA 2.7
DF06-M01-SHC003-0-041007 carcass NA 59.9 128 93

4 Sigmodon hispidus M DF06-M01-SHB004-0-041008 blood 1.0 0.5 NA
DF06-M01-SHL004-0-041008 liver NA 4.4
DF06-M01-SHC004-0-041008 carcass NA 93.6 146 102

5 Sigmodon hispidus F DF06-M01-SHB005-0-041008 blood < 1.0 0.4 NA
DF06-M01-SHL005-0-041008 liver NA 4.2
DF06-M01-SHC005-0-041008 carcass NA 68.0 130 102

6 Sigmodon hispidus M DF06-M01-SHB006-0-041008 blood < 1.0 0.2 NA
DF06-M01-SHL006-0-041008 liver NA 2.4
DF06-M01-SHC006-0-041008 carcass NA 46.9 112 95

8b 1 Sigmodon hispidus F DF08-M01-SHB001-0-041008 blood > 2.0 1.2 NA
DF08-M01-SHL001-0-041008 liver NA 8.1
DF08-M01-SHC001-0-041008 carcass NA 164.8 174 110

2 Sigmodon hispidus F DF08-M01-SHB002-0-041008 blood > 1.0 0.7 NA
DF08-M01-SHL002-0-041008 liver 5.6
DF08-M01-SHC002-0-041008 carcass 110.7 148 110

3 Sigmodon hispidus F DF08-M01-SHB003-0-041008 blood 1.0 0.6 NA
DF08-M01-SHL003-0-041008 liver NA 5.4
DF08-M01-SHC003-0-041008 carcass NA 85.9 142 99

9 1 Sigmodon hispidus F DF09-M01-SHB001-0-041007 blood NR 0.9 NA
DF09-M01-SHL001-0-041007 liver NA 5.2
DF09-M01-SHC001-0-041007 carcass NA 111.3 168 120

2 Sigmodon hispidus M DF09-M01-SHB002-0-041007 blood 1.0 0.3 NA
DF09-M01-SHL002-0-041007 liver NA 3.0
DF09-M01-SHC002-0-041007 carcass NA 78.8 142 110

3 Sigmodon hispidus M DF09-M01-SHB003-0-041008 blood >1.5 1.2 NA
DF09-M01-SHL003-0-041008 liver NA 5.0
DF09-M01-SHC003-0-041008 carcass NA 124.8 160 133

14 1 Sigmodon hispidus F DF14-M01-SHB001-0-041007 blood 2 1.5 NA
DF14-M01-SHL001-0-041007 liver NA 6.3
DF14-M01-SHC001-0-041007 carcass NA 118.6 154 100

2 Sigmodon hispidus F DF14-M01-SHB002-0-041007 blood 1.0 0.4 NA
DF14-M01-SHL002-0-041007 liver NA 3.5
DF14-M01-SHC002-0-041007 carcass NA 90.6 138 102

3 Sigmodon hispidus DF14-M01-SHB003-0-041007 blood 3.0 1.4 NA
DF14-M01-SHL003-0-041007 liver NA 6.1
DF14-M01-SHC003-0-041007 carcass NA 131.8 170 65

*Carcass weight includes liver.
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Table 4-18  Fish Samples and Morphometric Data

Location Species Sample Type Sample Identification Date Time
Body Length 

(mm)
Fillet Tissue 
Weight (g)

Whole Body 
Weight (g)

Bakers Creek (DBC)

Channel Catfish Fillet DBC-F01-IPF001-0-041021 21-Oct-04 23:25 490 215.1 1250
DBC-F01-IPF002-0-041021 21-Oct-04 22:30 480 184.6 900
DBC-F01-IPF003-0-041021 21-Oct-04 23:30 425 131.4 700
DBC-F01-IPF004-0-041104 4-Nov-04 20:00 600 340.6 2300
DBC-F01-IPF005-0-041104 4-Nov-04 20:05 585 322.3 1800

Channel Catfish Whole Body DBC-F01-IPW001-0-041021 21-Oct-04 22:35 410 620
DBC-F01-IPW002-0-041021 21-Oct-04 22:35 390 350
DBC-F01-IPW003-0-041021 21-Oct-04 22:40 354  340
DBC-F01-IPW004-0-041104 4-Nov-04 20:00 483 775
DBC-F01-IPW005-0-041104 4-Nov-04 20:05 465 725

Largemouth Bass Fillet DBC-F01-MSF001-0-041104 4-Nov-04 19:40 338 109.5 400
DBC-F01-MSF002-0-041104 4-Nov-04 19:45 345 100.9 450
DBC-F01-MSF003-0-041216 17-Dec-04 14:00 394 222.7 950
DBC-F01-MSF004-0-041216 17-Dec-04 14:05 390 174.6 700
DBC-F01-MSF005-0-041216 17-Dec-04 14:10 320 117.3 450

Largemouth Bass Whole Body DBC-F01-MSW001-0-041104 4-Nov-04 19:15 210 108.9
DBC-F01-MSW002-0-041104 4-Nov-04 19:20 210 108.7
DBC-F01-MSW003-0-041104 4-Nov-04 19:23 199 96.7
DBC-F01-MSW004-0-041104 4-Nov-04 19:25 196 88.2
DBC-F01-MSW005-0-041104 4-Nov-04 19:27 183 71.1
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Table 4-18  Fish Samples and Morphometric Data

Location Species Sample Type Sample Identification Date Time
Body Length 

(mm)
Fillet Tissue 
Weight (g)

Whole Body 
Weight (g)

Fox Creek LOC-1 (DL1)
Channel Catfish Fillet DL1-F01-IPF001-0-041021 21-Oct-04 22:45 590 304.2 1650

DL1-F01-IPF002-0-041104 5-Nov-04 21:45 528 247.7 1200
DL1-F01-IPF003-0-041104 5-Nov-04 21:50 564 166.9 1200
DL1-F01-IPF004-0-041104 5-Nov-04 21:55 534 157.0 1050
DL1-F01-IPF005-0-041104 5-Nov-04 22:05 530 213.6 1100

Channel Catfish Whole Body DL1-F01-IPW001-0-041104 5-Nov-04 21:25 443 750
DL1-F01-IPW002-0-041104 5-Nov-04 21:30 475 900
DL1-F01-IPW003-0-041104 5-Nov-04 21:35 475 1050
DL1-F01-IPW004-0-041104 5-Nov-04 21:40 495 950
DL1-F01-IPW005-0-041215 17-Dec-04 14:15 595 2450

Largemouth Bass Fillet DL1-F01-MSF001-0-041104 5-Nov-04 21:00 364 137.1 550
DL1-F01-MSF002-0-041104 5-Nov-04 21:05 370 129.7 600
DL1-F01-MSF003-0-041104 5-Nov-04 21:10 325 92.5 350
DL1-F01-MSF004-0-041104 5-Nov-04 21:15 297 72.1 327.0
DL1-F01-MSF005-0-041104 5-Nov-04 21:20 302 69.9 335.4

Largemouth Bass Whole Body DL1-F01-MSW001-0-041104 5-Nov-04 20:45 177 66.0
DL1-F01-MSW002-0-041104 5-Nov-04 20:47 230 159.5
DL1-F01-MSW003-0-041104 5-Nov-04 20:52 183 71.2
DL1-F01-MSW004-0-041104 5-Nov-04 20:54 180 77.5
DL1-F01-MSW005-0-041104 5-Nov-04 20:55 182 74.8
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Table 4-18  Fish Samples and Morphometric Data

Location Species Sample Type Sample Identification Date Time
Body Length 

(mm)
Fillet Tissue 
Weight (g)

Whole Body 
Weight (g)

Cross River LOC-2 (DL2)
Channel Catfish Fillet DL2-F01-IPF001-0-041021 21-Oct-04 21:35 665 > 500 3200

DL2-F01-IPF002-0-041021 21-Oct-04 21:40 615 275.7 2200
DL2-F01-IPF003-0-041021 21-Oct-04 21:50 575 401.0 2300
DL2-F01-IPF004-0-041021 21-Oct-04 22:00 605 270.7 2000
DL2-F01-IPF005-0-041021 21-Oct-04 22:10 645  > 500 2750

Channel Catfish Whole Body DL2-F01-IPW001-0-041021 21-Oct-04 22:15 438 900
DL2-F01-IPW002-0-041104 4-Nov-04 20:30 610 2000
DL2-F01-IPW003-0-041201 17-Dec-04 13:30 574 1750
DL2-F01-IPW004-0-041215 17-Dec-04 09:00 440 650
DL2-F01-IPW005-0-041215 17-Dec-04 09:05 395 550

Largemouth Bass Fillet DL2-F01-MSF001-0-041021 21-Oct-04 22:25 350 98.2 500
DL2-F01-MSF002-0-041021 21-Oct-04 22:30 365 136.6 520
DL2-F01-MSF003-0-041021 21-Oct-04 22:35 285 74.2 381.2
DL2-F01-MSF004-0-041021 21-Oct-04 22:40 355 160.6 700
DL2-F01-MSF005-0-041216 17-Dec-04 14:30 235 38.4 177.6

Largemouth Bass Whole Body DL2-F01-MSW001-0-041021 22-Oct-04 0:20 205 100.0
DL2-F01-MSW002-0-041021 22-Oct-04 0:25 200 92.2
DL2-F01-MSW003-0-041021 22-Oct-04 0:25 163 44.2
DL2-F01-MSW004-0-041021 22-Oct-04 0:30 155 40.6
DL2-F01-MSW005-0-041021 22-Oct-04 0:35 159 43.5
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Table 4-18  Fish Samples and Morphometric Data

Location Species Sample Type Sample Identification Date Time
Body Length 

(mm)
Fillet Tissue 
Weight (g)

Whole Body 
Weight (g)

Upriver LOC-3 (DL3)
Channel Catfish Fillet DL3-F01-IPF001-0-041021 21-Oct-04 20:30 455 not recorded 1200

DL3-F01-IPF002-0-041021 21-Oct-04 20:40 600 139.9 1700
DL3-F01-IPF003-0-041021 21-Oct-04 22:50 485 165.7 900
DL3-F01-IPF004-0-041021 21-Oct-04 23:00 460 139.9 800
DL3-F01-IPF005-0-041021 21-Oct-04 23:10 580 366.2 2000

Channel Catfish Whole Body DL3-F01-IPW001-0-041130 17-Dec-04 10:30 380 500
DL3-F01-IPW002-0-041130 17-Dec-04 10:35 391 450
DL3-F01-IPW003-0-041130 17-Dec-04 10:40 364 400
DL3-F01-IPW004-0-041130 17-Dec-04 10:45 366 300
DL3-F01-IPW005-0-041201 17-Dec-04 10:00 591 2000

Largemouth Bass Fillet DL3-F01-MSF001-0-041105 5-Nov-04 8:00 415 175.4 750
DL3-F01-MSF002-0-041105 5-Nov-04 8:05 348 126.3 500
DL3-F01-MSF003-0-041105 5-Nov-04 8:10 330 113.6 450
DL3-F01-MSF004-0-041105 5-Nov-04 8:15 327 90.9 419.0
DL3-F01-MSF005-0-041105 5-Nov-04 8:20 279 51.4 209.0

Largemouth Bass Whole Body DL3-F01-MSW001-0-041105 5-Nov-04 7:45 235 156.3
DL3-F01-MSW002-0-041105 5-Nov-04 7:47 255 220.0
DL3-F01-MSW003-0-041105 5-Nov-04 7:50 205 105.8
DL3-F01-MSW004-0-041105 5-Nov-04 7:52 200 95.3
DL3-F01-MSW005-0-041105 5-Nov-04 7:55 200 95.2
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Table 4-18  Fish Samples and Morphometric Data

Location Species Sample Type Sample Identification Date Time
Body Length 

(mm)
Fillet Tissue 
Weight (g)

Whole Body 
Weight (g)

Downriver Mallard Creek (DMC)
Channel Catfish Fillet DMC-F01-IPF001-0-041021 21-Oct-04 20:50 450 231. 5 1500

DMC-F01-IPF002-0-041021 21-Oct-04 21:00 525 183. 6 1500
DMC-F01-IPF003-0-041105 5-Nov-04 8:30 590 220.0 1400
DMC-F01-IPF004-0-041105 5-Nov-04 8:40 580 274.7 1450
DMC-F01-IPF005-0-041105 5-Nov-04 8:55 564 210.1 1100

Channel Catfish Whole Body DMC-F01-IPW001-0-041021 21-Oct-04 21:10 458 700
DMC-F01-IPW002-0-041021 21-Oct-04 21:15 440 600
DMC-F01-IPW003-0-041105 5-Nov-04 8:20 484 800
DMC-F01-IPW004-0-041105 5-Nov-04 8:25 508 1000
DMC-F01-IPW005-0-041105 5-Nov-04 8:30 499 900

Largemouth Bass Fillet DMC-F01-MSF001-0-041216 17-Dec-04 16:00 327 125.8 500
DMC-F01-MSF002-0-041105 5-Nov-04 9:10 395 164.9 700
DMC-F01-MSF003-0-041105 5-Nov-04 9:15 283 54.4 257.1
DMC-F01-MSF004-0-041105 5-Nov-04 9:20 275 56.5 227.0
DMC-F01-MSF005-0-041105 5-Nov-04 9:30 243 33.2 164.3

Largemouth Bass Whole Body DMC-F01-MSW001-0-04021 22-Oct-04 0:20 144 37.4
DMC-F01-MSW002-0-04021 22-Oct-04 0:20 105 11.8
DMC-F01-MSW003-0-041105 5-Nov-04 8:45 209 108.0
DMC-F01-MSW004-0-041105 5-Nov-04 8:50 198 105.6
DMC-F01-MSW005-0-041105 5-Nov-04 8:55 189 82.0
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Table 4-18  Fish Samples and Morphometric Data

Location Species Sample Type Sample Identification Date Time
Body Length 

(mm)
Fillet Tissue 
Weight (g)

Whole Body 
Weight (g)

Bakers Creek Mouth near Outfall (DOU)
Channel Catfish Fillet DOU-F01-IPF001-0-041021 21-Oct-04 23:00 655 358.7 2200

DOU-F01-IPF002-0-041021 21-Oct-04 23:20 545 241.5 1500
DOU-F01-IPF003-0-041021 21-Oct-04 23:35 570 290.3 1600
DOU-F01-IPF004-0-041021 21-Oct-04 23:45 495 249.4 1450
DOU-F01-IPF005-0-041021 22-Oct-04 0:00 500 164.5 1200

Channel Catfish Whole Body DOU-F01-IPW001-0-041021 22-Oct-04 0:05 435 800
DOU-F01-IPW002-0-041021 22-Oct-04 0:10 525 1300
DOU-F01-IPW003-0-041104 4-Nov-04 20:20 585 1150
DOU-F01-IPW004-0-041104 4-Nov-04 20:25 620 1600
DOU-F01-IPW005-0-041104 4-Nov-04 20:28 587 1250

Largemouth Bass Fillet DOU-F01-MSF001-0-041216 17-Dec-04 13:00 368 182.9 750
DOU-F01-MSF002-0-041216 17-Dec-04 13:05 385 205.1 800
DOU-F01-MSF003-0-041216 17-Dec-04 13:10 410 151.2 700
DOU-F01-MSF004-0-041216 17-Dec-04 13:15 376 184.8 750
DOU-F01-MSF005-0-041216 17-Dec-04 13:20 388 170.9 800

Largemouth Bass Whole Body DOU-F01-MSW001-0-041216 17-Dec-04 13:30 367 700
DOU-F01-MSW002-0-041216 17-Dec-04 13:35 361 800
DOU-F01-MSW003-0-041216 17-Dec-04 13:40 363 700
DOU-F01-MSW004-0-041216 17-Dec-04 13:45 343 650
DOU-F01-MSW005-0-041216 17-Dec-04 13:50 222 135.3
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Table 4-19  Asiatic Clam (Corbicula fluminea ) Samples and Morphometric Data
Sample Location 

and Type
Sample Identification Date Time Length (mm) Width (mm) Height (mm) Weight (g) Total 

Count
Sample Weight 

(g)

Upriver LOC-3 (DL3)
Whole clam DL3-I01-CFW001-041216 17-Dec-04 10:30 13.9 - 29.8 13.3 - 28.2 10.6 - 23.0 1.6 - 15.2 41 271.1

Downriver Mallard Creek (DMC)
Whole clam DMC-I01-CFW001-041216 17-Dec-04 14:30 16.9 - 28.8 16.9 - 32.1 13.4 - 19.1 3.3 - 11.1 56 397.3

Cross River LOC-2 (DL2)
Whole clam DL2-I01-CFW001-041216 17-Dec-04 09:00 20.1 - 32.5 18.6 - 30.0 15.8 - 25.0 4.8 - 18.9 43 358.8

Bakers Creek (DBC)
Whole clam DBC-I01-CFW001-041216 17-Dec-04 16:30 17.2 - 27.5 16.0 - 25.6 12.9 - 21.0 3.0 - 11.9 52 355.6

Fox Creek LOC-1 (DL1)
Whole clam DL1-I01-CFW001-041216 17-Dec-04 11:30 17.0 - 35.3 15.5 - 32.5 13.0 - 29.5 2.8 - 30.6 27 272.5

Bakers Creek Mouth near Outfall (DOU)
Whole clam DOU-I01-CFW001-041216 17-Dec-04 08:45 10.8 - 27.2 10.3 - 24.1 8.1 - 20.5 0.8 - 10.7 176 545.5

Note: 
Dimensions and weights shown represent the smallest and largest specimens in a sample.
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Table 4-20  Summary of Boring Construction Data - Off-Site Monitoring Wells

Well Area Well No. Monitored Zone Depth to Water (ft toc)a Depth to Epikarst 
(ft bgs)

Depth to Competent 
Rock (ft bgs) Total Boring Depth (ft bgs) Primary Water 

Zones (ft bgs)
Northwest 601R Residuum 15.9 49b --- 49

601S Epikarst 50.81 49b 80 80.5
601L Bedrock 53.06 --- 74 139 134

West 602R Residuum 17.67 25 --- 25
602S Epikarst 19.04 26 40.5 40.5
602L Bedrock 37.93 --- 40.5 153 146

Southwest 603R Residuum 34.21 38 --- 37.5
603S Epikarst 33.73 36.5 40.5 48
603L Bedrock 34.5 --- 39 96 90

South 604R Residuum 22.3 22 --- 22
604S Epikarst 17.77 30 41.5 41.5
604L Bedrock 18.34 --- 31 55 42.5

East 605R Residuum 15.46 NA 17 19
605L Bedrock 8.58 NA 18 160 150

East 138R Residuum 11.95 20 --- 20
138S Epikarst 12.29 19 33 33
138L Bedrock 41.06 20 33 78 73.5

aWater levels recorded on 10 - 13 April 2006.

bA weathered bedrock zone was not encountered at this location.  There was a slightly more gravelly zone with increased saturation noted around 49 feet bgs which was interpreted to represent top of epikarst for the site.
ft bgs =  Feet below ground surface.
ft toc =  Feet below top-of-casing.
V =  Void or weathered zone.
F = Zone of fracturing (probable bedding fractures).
NA =  Not applicable.
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Table 4-21  Summary of Well Construction Data - Off-Site Monitoring Wells

Well No. Well Location Well Type Total Depth 
(ft bgs)

Screened 
Interval (ft bgs)

Depth to Sand 
(ft bgs)

Depth to Bentonite 
(ft bgs)

Depth of Casing 
(ft bgs)

 Water-Bearing 
Fracture Depth (ft bgs)

601R BP Property 2-Inch SS 49 39-49 37 35 --- ---
601S BP Property 4-Inch SS 80.5 70.5-80.5 68.5 66.5 --- ---
601L BP Property 6-Inch OB 139 82-139 --- --- 82 134
602R BP Property 2-Inch SS 25 15-25 13 11 --- ---
602S BP Property 4-Inch SS 40.5 30.5-40.5 28.5 26.5 --- ---
602L BP Property 6-Inch OB 153 49-153 --- --- 49 146
603R Goss Property 2-Inch SS 37.5 27.5-37.5 25.5 23.5 --- ---
603S Goss Property 4-Inch SS 48 38-48 37 35 --- ---
603L Goss Property 6-Inch OB 96 47-90 --- --- 47 90
604R Davis Property 2-Inch SS 22 22-Dec 10 8 --- ---
604S Davis Property 4-Inch SS 41.5 31.5-41.5 30.5 28.5 --- ---
604L Davis Property 6-Inch OB 55 39-55 --- --- 39 42.5
605R Solutia Property 2-Inch SS 19 19-Sep 7 5 --- ---
605L Solutia Property 6-Inch OB 160 26-160 --- --- 26 150
138R FSIA Field 11 2-Inch SS 20 20-Oct 8 6 --- ---
138S FSIA Field 11 4-Inch SS 33 23-33 21 19 --- ---
138L FSIA Field 11 6-Inch OB 78 41-78 --- --- 41 73.5

ft bgs = Feet below ground surface.
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L - Bedrock Well
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Residential Well Locations

Notes:
(1)  These wells have 
      been abandoned.
(2)  These wells have been 
      abandoned, and the
      residences connected to
      public water.
(3)  The 138 series groundwater
      monitoring wells were installed
     on-site adjacent to the eastern
     property boundary to provide
     data on groundwater flowing
     off-site in an easterly direction.
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5. SUMMARY OF RESULTS  

Over 1,000 samples have been collected from October 2004 to December 2006 for the 

3M Decatur, Alabama Facility PFOA Site-Related Environmental Monitoring Program.  

The analytical results of PFOA analyses are summarized in this section.  These results 

and associated analytical data packages have been provided to EPA in the quarterly status 

reports pursuant to the MOU and are located at EPA’s docket EPA-HQ-OPPT-2004-

0112. An electronic copy of the PFOA analytical data packages is provided on a DVD in 

Appendix E.  An electronic copy of the non-PFOA data packages is provided on a CD in 

Appendix F. 

5.1 SUMMARY OF THE ANALYTICAL DATA QUALITY AND DATA 
REDUCTION PROCESS 

Analytical data for the Phase 2 study was provided by the Exygen and 3M Environmental 

laboratories following the Good Laboratory Practices (GLP) Protocol P760. The GLP 

protocol and the specified analytical methods contain rigorous quality assurance/quality 

control (QA/QC)  provisions including in-phase audits, full documentation, matrix spikes 

for every sample collected and analyzed, and thorough reviews by the respective 

laboratory’s Quality Assurance Unit.  WESTON also performed a QA check. 

The analytical methods reflect the significant developmental effort that has been applied 

to refine earlier methods to obtain high-quality quantitative analytical data for PFOA at 

parts per trillion (ppt) limits of quantitation. In accordance with the requirements of GLP 

Protocol P760, the target quantitation unit for analyses of aqueous samples (i.e., 

groundwater, surface water and porewater) was 25 ppt. For analyses of soil and sediment 

samples, the target quantitation limit was 200 ppt. In most environmental studies, 

duplicate analyses are performed at a frequency of only one duplicate or replicate per 10 

or 20 samples (5 to 10%). To maximize the robustness of the characterization data, all 

Phase 2 sample analyses included either a laboratory replicate sample analysis, a field 

duplicate sample analysis or both. By accounting for media and analytical variability, the 

availability of multiple results for each Phase 2 sampling location provides more reliable 
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point estimates of PFOA concentrations.  Where data quality objectives were not met, 

samples have been re-extracted and reanalyzed by the initial method or an alternate 

method in an effort to provide quantitative data.  In some instances, method development 

(i.e., direct injection method as an alternate to the solid phase extraction method) has 

been necessary to minimize impacts of any matrix interferences and allow quantitative 

analytical data to be generated. 

Samples collected for PFOA analyses under the Good Laboratory Practices (GLP) 

Protocol P000760 were aggregated into subsets by media type and location to provide 

data in a timely fashion for informing later phases of on-site and off-site data collection.  

The resulting subsets of analytical results were provided in a series of 29 Interim Reports 

followed by a Final Report that completed the P000760 Protocol.  In instances where 

quality control (QC) data on matrix spike recoveries associated with a sample result were 

outside the 70 to 130% target range of acceptance for an assessed accuracy of ±30%, 

results with matrix spike recoveries within 60 to 140% were assessed an accuracy of 

±40%, and those with matrix spike recoveries within 50 to 150% were assessed an 

accuracy of ±50%. For samples with matrix spike recoveries below 50% or above 150%, 

the data are not reported (NR). The NR designation does not connote either high or low 

sample concentrations but rather reflects only that analytical conditions did not meet the 

criteria for field matrix spike recoveries (aqueous samples) or laboratory matrix spikes 

(solid samples) that would allow the reporting of quantitative data with an assessed 

accuracy of ±50%. Other data reported with non-numerical values include results that are 

assigned ND because the analyte was not detected.  In a few instances, where PFOA was 

detected but below the Limit of Quantitation (LOQ), the sample result was reported as 

not quantified (NQ).  

For most of the primary aqueous sample analyses, analyses were performed on a field 

duplicate (sample) and laboratory replicate sample of an additional aliquot from the 

primary sample volume. For nonaqueous environmental media samples, primary and 

field duplicate samples were analyzed. The primary, field duplicate and, where 

applicable, laboratory replicate results were reduced to a single value in order to simplify 
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reporting. The data reduction process for purposes of this Data Assessment Report 

consisted of calculating the average concentration (arithmetic mean) for sets comprised 

of numeric values. In instances with mixed numeric values and non-numeric values (ND 

or NQ), the numeric values were carried through to represent the media concentrations. 

In these instances, the data reduction convention described above is conservative, 

consistent with past reporting of PFOA data by 3M, and may result in overestimation of 

actual concentrations. The data reduction convention used in developing point estimates 

for the Screening Level Human Exposure Assessment Report differs slightly and is 

described in that report. 

5.2 ON-SITE GROUNDWATER 

5.2.1 Former Sludge Incorporation Area 

Analytical results from the January 2005 former sludge incorporation area groundwater 

sampling event are summarized Table 5-1 and depicted in Figure 5-1.  Summary tables of 

TDS/TSS data are provided in Appendix F.1.  These data were used for characterizing the 

presence of PFOA in on-site groundwater.  They were not used in the screening level 

human exposure assessment. 

5.2.2 LOI Wells  

Analytical results from the June and November 2005 and 2006 sampling events are 

summarized in Table 5-2 and depicted in Figure 5-2.  These data were used for 

characterizing the presence of PFOA in on-site groundwater.  They were not used in the 

screening level human exposure assessment. 

5.3 ON-SITE SOIL 

The on-site soil analytical results are depicted in Figures 5-3 through 5-7.  These data 

were used for characterizing the presence of PFOA in on-site soil.  Data for soil to 6 ft 
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bgs also were used in the screening level human exposure assessment, whereas deeper 

soil data were not. 

Summary tables of TOC and grain size results are provided in Appendices F.1 and F.2. 

5.3.1 Former Sludge Incorporation Area 

5.3.1.1 Initial Soil Borings 

Analytical results for samples collected from soil borings during the installation of wells 

in the former sludge incorporation area (Fields 6, 8b, 9, 14, and northwest background) 

from October 2004 to January 2005 are summarized in Table 5-3 and depicted in Figures 

5-3 and 5-5. 

5.3.1.2 Initial Surface Soil 

Analytical results for surface soil samples collected in the former sludge incorporation 

area (Fields 6, 8b, 9, 14, and northwest background) in January 2005 are summarized in 

Table 5-3 and depicted in Figure 5-5. 

5.3.1.3 Additional Soil Borings 

Analytical results for samples collected from soil borings in the former sludge 

incorporation area (Fields 5, 10, 11, 12, and 13 and the right-of-way adjacent to Field 9) 

in February and March 2006 are summarized in Table 5-4 and depicted in Figures 5-4 

and 5-6. 

5.3.2 LOI Soil Borings   

Analytical results for samples collected from soil borings in the vicinity of the LOI 

monitoring wells in January 2005 are summarized in Table 5-5 and depicted in 

Figure 5-7. 
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5.4 ON-SITE TERRESTRIAL BIOTA 

The on-site terrestrial biota data are summarized in the following subsections.  They were 

used for characterizing the presence of PFOA in on-site vegetation and in a small 

mammal, the hispid cotton rat, and were not used in the screening level human exposure 

assessment. 

5.4.1 Vegetation 

Analytical results for vegetation samples collected in October 2004 from the former 

sludge incorporation area and background areas are summarized in Table 5-6 and 

depicted in Figure 5-8. 

5.4.2 Small Mammal 

Analytical results for small mammal samples of hispid cotton rat liver and serum 

collected in October 2004 from the former sludge incorporation area are summarized in 

Table 5-7 and depicted in Figure 5-9.   

5.5 SEDIMENT, SURFACE WATER AND POREWATER 

5.5.1 On-Site Avenue A and Goose Pond 

Analytical results for sediment and surface water samples collected from the on-site 

Avenue A drainageway in December 2004 are summarized in Table 5-8 and depicted in 

Figures 5-10 and 5-11.  Analytical results for additional surface water and sediment 

samples collected from the on-site Goose Pond in April 2006 are summarized in 

Table 5-9 and depicted in Figure 5-12.  These data were used for characterizing the 

presence of PFOA in on-site sediment and surface water and for the screening level 

human exposure assessment.  Summary tables of the TDS/TSS, TOC and grain size data 

are provided in Appendices F.1 and F.2.  
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5.5.2 Tennessee River/Bakers Creek 

5.5.2.1 Initial Surface Water and Sediment 

Analytical results for surface water and sediment samples collected from the Tennessee 

River and Bakers Creek in December 2004 are summarized in Tables 5-10 and 5-11 and 

are depicted in Figures 5-10 and 5-11.  These data were used for characterizing the 

presence of PFOA in Tennessee River and Bakers Creek sediment and surface water and 

for the screening level human exposure assessment.  Summary tables of the TDS/TSS, 

TOC and grain size data are provided in Appendices F.1 and F.2. 

5.5.2.2 Supplemental Surface Water 

Analytical results for supplemental surface water samples collected from the Tennessee 

River in July 2005 are summarized in Table 5-12 and depicted in Figure 5-13.  These 

data were used for characterizing the presence of PFOA in Tennessee River surface water 

and for the screening level human exposure assessment.  Summary tables of the 

TDS/TSS data are provided in Appendix F.1.   

5.5.2.3 Porewater and Co-Located Surface Water/Sediment 

Analytical results for porewater, sediment and surface water samples collected in August 

2005 in the Tennessee River are summarized in Table 5-13 and depicted in Figure 5-14.  

These data were used for characterizing the presence of PFOA in Tennessee River and 

Bakers Creek sediment, surface water and porewater.  Sediment and surface water data 

were used for the screening level human exposure assessment.  Porewater data were not 

used.  Summary tables of the TDS/TSS, TOC and grain size data are provided in 

Appendices F.1 and F.2.  

5.5.2.4 Additional Surface Water and Sediment 

Analytical results for additional surface water and sediment samples collected in April 

2006 from various locations in the Bakers Creek system are summarized in Tables 5-14 
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and 5-15 and are depicted in Figure 5-12.  These data were used for characterizing the 

presence of PFOA in sediment and surface water in the Bakers Creek drainage system 

and for the screening level human exposure assessment.  Summary tables of the 

TDS/TSS, TOC and grain size data are provided in Appendices F.1 and F.2.   

5.6 TENNESSEE RIVER FISH AND CLAMS 

Analytical results for fish fillet and whole body samples and Asiatic clam whole body 

samples collected from the Tennessee River and Bakers Creek from October to 

December 2004 are summarized in Tables 5-16 and 5-17 and depicted in Figure 5-15.  

These data were used for characterizing the presence of PFOA in fish and clams from the 

Tennessee River and Bakers Creek.  Fish fillet data were used for the screening level 

human exposure assessment.  PFOA data from fish whole body and clam samples were 

not used in the screening level human exposure assessment.  Summary tables of percent 

lipids data are provided in Appendix F.3. 

5.7 ADDITIONAL ASSESSMENTS 

5.7.1 Off-Site Soil and Groundwater 

5.7.1.1 Off-Site Soil  

Analytical results for soil samples collected during installation of off-site residuum 

monitoring wells in February and March 2006 are summarized in Table 5-18 and 

depicted in Figure 5-16.  These data were used for characterizing the presence of PFOA 

in off-site soil.  Data for soil to 6 ft bgs also were used in the screening level human 

exposure assessment, whereas deeper soil data were not.  Summary tables of the TOC 

and grain size data are provided in Appendices F.1 and F.2. 

5.7.1.2 Off-Site Groundwater 

Analytical results for groundwater samples collected from off-site monitoring wells in 

April 2006 are summarized in Table 5-19 and depicted in Figure 5-17.  The monitoring 
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well data were used for characterizing the presence of PFOA in off-site groundwater and 

the screening level human exposure assessment.  The off-site marsh (OSM) pumping 

well data were used for characterizing the presence of PFOA in off-site groundwater, but 

were not used in the screening level human health assessment.  Summary tables of the 

TDS/TSS data are provided in Appendix F.1. It should be noted that the 601 series of 

wells (i.e., 601R, 601S and 601L), that were installed on the BP property, have been 

abandoned at BP’s request to allow for their plant expansion. 

5.7.2 Residential Wells 

Analytical results for groundwater samples collected from two residential wells in 

November 2006 are summarized in Table 5-20 and depicted in Figure 5-17.  The 

residential well data were used for characterizing the presence of PFOA in off-site 

groundwater and in the screening level human exposure assessment.  These wells have 

been abandoned and residences connected to public water supply. 

5.7.3 Potable Water Treatment Plants  

Analytical results for public water samples collected from the Decatur Utilities network, 

West Morgan/East Lawrence WTP, Muscle Shoals WTP, Florence WTP, Tennessee 

Valley WTP and Sheffield WTP from February 2005 to March 2006 are summarized in 

Table 5-21. These data were used for characterizing the presence of PFOA in water at 

these WTPs.  Only finished (treated) water data from all WTPs, with the exception of the 

Tennessee Valley Authority research station WTP, were used in the screening level 

human exposure assessment.  Figure 5-18 depicts results from samples collected from 

various locations in the Decatur Utilities network in February 2005. 

5.7.4 Dry Creek WWTP, 3M Sanitary Wastewater and Morgan County 
Landfill 

Analytical results for water, sludge and leachate samples collected from the Decatur 

Utilities Dry Creek WWTP, Morgan County Landfill and 3M Decatur Facility WWTP in 

May/June 2005 and April 2006 are summarized in Table 5-22. The data generated from 
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wastewater and leachate sampling activities were used for characterizing the presence of 

PFOA in these media and to evaluate migration pathways.  The data were not used in the 

screening level human exposure assessment.  Summary tables of the TDS/TSS data are 

provided in Appendix F.1. 

5.7.5 Outfall 001 

Analytical results for samples collected from Outfall 001 from 1998 to 2005 are 

summarized in Table 5-23.  The data generated from Outfall 001 sampling activities were 

used for characterizing the presence of PFOA in treated water discharged from the on-site 

3M WWTP and to evaluate migration pathways.  The data were not used in the screening 

level human exposure assessment. 



 

SECTION 5 
 

TABLES 
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Table 5-1  Former Sludge Incorporation Area  
Groundwater PFOA Concentrations

January 2005

Well ID Sample ID Average PFOA 
(ppb, ng/mL)

130R DF09-GW-130R-0-040121 678
130S DF09-GW-130S-0-040121 419
130L DF09-GW-130L-0-040126 52.3
131R DF09-GW-131R-0-040120 3857
131S DF09-GW-131S-0-040120 183
131L DF09-GW-131L-0-040126 88.5
132R DF06-GW-132R-0-040120 474
132S DF06-GW-132S-0-040120 836
132L DF06-GW-132L-0-040126 66.9
133R DF06-GW-133R-0-040120 31.3
133S DF06-GW-133S-0-040120 166
133L DF06-GW-133L-0-040126 151
134R DF8b-GW-134R-0-040121 2460
134S DF8b-GW-134S-0-040121 2.27
134L DF8b-GW-134L-0-040126 109
135R DF8b-GW-135R-0-040121 3577
135S DF8b-GW-135S-0-040121 757
135L DF8b-GW-135L-0-040121 691
136R DF14-GW-136R-0-040121 1.08
136S DF14-GW-136S-0-040121 94.7
136L DF14-GW-136L-0-040121 139
137S DF14-GW-137S-0-040121 0.233
137L DF14-GW-137L-0-040121 0.220

R = Residuum well.
S = Epikarst well.
L = Bedrock well.

Note: A sample could not be collected from monitoring well 137R because it was dry.
Refer to Figure 5-1 for well locations.
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Table 5-2   LOI Groundwater PFOA Concentrations

Well ID Sample ID Sample Date Average PFOA 
(ppb, ng/mL)

220R

GW-220R-Q2-Y05-LF-0 09-Jun-05 42.2
GW-220R-Q4-Y05-LF-0 17-Nov-05 49.9
GW-220R-Q2-Y06-LF-0 23-Jun-06 64.5
GW-220R-Q4-Y06-LF-0 10-Nov-06 58.4

220L

GW-220L-Q2-Y05-LF-0 09-Jun-05 52.9
GW-220L-Q4-Y05-LF-0 17-Nov-05 67.6
GW-220L-Q2-Y06-LF-0 23-Jun-06 100
GW-220L-Q4-Y06-LF-0 10-Nov-06 71.8

226R

GW-226R-Q2-Y05-LF-0 08-Jun-05 5.98
GW-226R-Q4-Y05-LF-0 17-Nov-05 8.88
GW-226R-Q2-Y06-LF-0 23-Jun-06 7.90
GW-226R-Q4-Y06-LF-0 09-Nov-06 6.79

226L

GW-226L-Q2-Y05-LF-0 08-Jun-05 ND
GW-226L-Q4-Y05-LF-0 17-Nov-05 ND
GW-226L-Q2-Y06-LF-0 23-Jun-06 ND
GW-226L-Q4-Y06-LF-0 09-Nov-06 0.0296

310R

GW-310R-Q2-Y05-CP-0 07-Jun-05 1440
GW-310R-Q4-Y05-CP-0 17-Nov-05 1333
GW-310R-Q2-Y06-CP-0 23-Jun-06 1490
GW-310R-Q4-Y06-CP-0 09-Nov-06 NR

317L

GW-317L-Q2-Y05-CP-0 07-Jun-05 0.573
GW-317L-Q4-Y05-CP-0 17-Nov-05 0.385
GW-317L-Q2-Y06-CP-0 23-Jun-06 0.439
GW-317L-Q4-Y06-CP-0 09-Nov-06 0.425

320L

GW-320L-Q2-Y05-CP-0 07-Jun-05 0.153
GW-320L-Q4-Y05-CP-0 17-Nov-05 ND
GW-320L-Q2-Y06-CP-0 23-Jun-06 0.0447
GW-320L-Q4-Y06-CP-0 09-Nov-06 0.0542

327R

GW-327R-Q2-Y05-CP-0 07-Jun-05 971
GW-327R-Q4-Y05-CP-0 17-Nov-05 1167
GW-327R-Q2-Y06-CP-0 23-Jun-06 NR
GW-327R-Q4-Y06-CP-0 07-Nov-06 582

ND = Not detected at or above Limit of Quantitation (LOQ) of 0.025 ng/mL.
NR = Not reported due to quality control issues.
Refer to Figure 5-2 for well locations.
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Field Sample ID Sample Location Sample Depth Average PFOA 
(ppb, ng/g)

DF06-SS-0001-0-0000 0 - 3 inches 29.0
DF06-SS-0001-0-0003 3 - 6 inches 34.2
DF06-SS-0002-0-0000 0 - 3 inches 159
DF06-SS-0002-0-0003 3 - 6 inches 200
DF06-SS-0003-0-0000 0 - 3 inches 242
DF06-SS-0003-0-0003 3 - 6 inches 425
DF06-SS-0004-0-0000 0 - 3 inches 91.3
DF06-SS-0004-0-0003 3 - 6 inches 173
DF06-SS-0005-0-0000 0 - 3 inches 143
DF06-SS-0005-0-0003 3 - 6 inches 225

DF-06-SB-132R-0-0000 0 - 3 inches 59.2
DF-06-SB-132R-0-0005 0.5 - 1 feet 24.1
DF-06-SB-132R-0-0010 1 - 1.5 feet 43.1
DF-06-SB-132R-0-0020 2 - 2.5 feet 84.0
DF-06-SB-132R-0-0050 5 - 6 feet 74.6
DF-06-SB-132R-0-0445 44.5 - 46.5 feet 14.1
DF-06-SB-133B-0-0000 0 - 3 inches 227
DF-06-SB-133B-0-0005 0.5 - 1 feet 128
DF-06-SB-133B-0-0010 1 - 1.5 feet 83.6
DF-06-SB-133B-0-0020 2 - 2.5 feet 373
DF06-SB-133B-0-0050 5 - 6 feet 2760
DF06-SB-133B-0-0160 16 - 17 feet 454
DF-06-SB-133R-0-0000 0 - 3 inches 149
DF-06-SB-133R-0-0005 0.5 - 1 feet 82.0
DF-06-SB-133R-0-0010 1 - 1.5 feet 56.8
DF-06-SB-133R-0-0020 2 - 2.5 feet 143
DF06-SB-133R-0-0050 5 - 6 feet 123
DF06-SB-133R-0-0180 18 - 19 feet 282

DF06-SBC-133R-0-0000 0 - 5 feet 103
DF06-SBC-133R-0-0050 5 - 10 feet 1320
DF06-SBC-133R-0-0100 10 - 15 feet 1010
DF06-SBC-133R-0-0150 15 - 20 feet 663
DF06-SBC-133R-0-0200 20 - 25 feet 277
DF06-SBC-133R-0-0250 25 - 30 feet 5.99
DF8b-SS-0001-0-0000 0 - 3 inches 1710
DF8b-SS-0001-0-0003 3 - 6 inches 5690
DF8b-SS-0002-0-0000 0 - 3 inches 2290
DF8b-SS-0002-0-0003 3 - 6 inches 2490
DF8b-SS-0003-0-0000 0 - 3 inches 3140
DF8b-SS-0003-0-0003 3 - 6 inches 4930
DF8b-SS-0004-0-0000 0 - 3 inches 2640
DF8b-SS-0004-0-0003 3 - 6 inches 2330
DF8b-SS-0005-0-0000 0 - 3 inches 3120
DF8b-SS-0005-0-0003 3 - 6 inches 1140
DF8b-SB-134B-0-0000 0 - 3 inches 1670
DF8b-SB-134B-0-0005 0.5 - 1 feet 602
DF8b-SB-134B-0-0010 1 - 1.5 feet 357
DF8b-SB-134B-0-0020 2 - 2.5 feet 407
DF8b-SB-134B-0-0050 5 - 6 feet 1060
DF8b-SB-134B-0-0090 9 - 10 feet 6220
DF8b-SB-134R-0-0000 0 - 3 inches 1910
DF8b-SB-134R-0-0005 0.5 - 1 feet 1330
DF8b-SB-134R-0-0010 1 - 1.5 feet 477
DF8b-SB-134R-0-0020 2 - 2.5 feet 873
DF8b-SB-134R-0-0050 5 - 6 feet 8780
DF8b-SB-134R-0-0270 27 - 28 feet 264
DF8b-SB-135R-0-0000 0 - 3 inches 141
DF8b-SB-135R-0-0005 0.5 - 1 feet 261
DF8b-SB-135R-0-0010 1 - 1.5 feet 951
DF8b-SB-135R-0-0020 2 - 2.5 feet 1200
DF8b-SB-135R-0-0050 5 - 6 feet 672
DF8b-SB-135R-0-00190 19 - 20 feet 270
DF8b-SBC-134R-0-0000 0 - 5 feet 1350
DF8b-SBC-134R-0-0050 5 - 10 feet 4080
DF8b-SBC-134R-0-0100 10 - 15 feet 3800
DF8b-SBC-134R-0-0150 15 - 20 feet 1460
DF8b-SBC-134R-0-0200 20 - 25 feet 1040
DF8b-SBC-134R-0-0250 25 - 30 feet 493

Concentrations reported on a dry weight basis
ND = Not detected at or above 0.2 ng/g (wet weight)

B = Boring.
R = Residuum well.

SB = Soil boring sample location.

NQ = Not quantifiable = Measured concentration between 0.2 ng/g and the Limit of Quantitation (LOQ), which is 0.4 ng/g (wet weight
SS = Surface soil sample location.

Refer to Figures 5-3 and 5-5 for sample locations

Table 5-3   Former Sludge Incorporation Area 

October 2004 - January 2005
Initial Soil PFOA Concentrations

Field 6

SB-132R

SS-0005

SS-0004

SS-0003

SS-0002

SS-0001

Field 8b

SBC-134R

SB-135R

SB-134R

SB-134B

SS-0005

SS-0004

SS-0003

SS-0002

SS-0001

SBC-133R

SB-133R

SB-133B

SBC = Composite soil boring sample location.
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Field Sample ID Sample Location Sample Depth Average PFOA 
(ppb, ng/g)

DF09-SS-0001-0-0000 0 - 3 inches 44.8
DF09-SS-0001-0-0003 3 - 6 inches 38.5
DF09-SS-0002-0-0000 0 - 3 inches 55.1
DF09-SS-0002-0-0003 3 - 6 inches 64.6
DF09-SS-0003-0-0000 0 - 3 inches 270
DF09-SS-0003-0-0003 3 - 6 inches 522
DF09-SS-0004-0-0000 0 - 3 inches 1020
DF09-SS-0004-0-0003 3 - 6 inches 859
DF09-SS-0005-0-0000 0 - 3 inches 314
DF09-SS-0005-0-0003 3 - 6 inches 459
DF09-SB-130R-0-0000 0 - 3 inches ND
DF09-SB-130R-0-0005 0.5 - 1 feet 18.5
DF09-SB-130R-0-0010 1 - 1.5 feet 25.3
DF09-SB-130R-0-0020 2 - 2.5 feet 25.8
DF09-SB-130R-0-0050 5 - 6 feet 1460
DF09-SB-130R-0-0150 15 - 16 feet 602
DF09-SB-131B-0-0000 0 - 3 inches 630
DF09-SB-131B-0-0005 0.5 - 1 feet 1870
DF09-SB-131B-0-0010 1 - 1.5 feet 778
DF09-SB-131B-0-0020 2 - 2.5 feet 725
DF09-SB-131B-0-0050 5 - 6 feet 408
DF09-SB-131B-0-0080 8 - 9 feet 483
DF09-SB-131R-0-0000 0 - 3 inches 453
DF09-SB-131R-0-0005 0.5 - 1 feet 484
DF09-SB-131R-0-0010 1 - 1.5 feet 131
DF09-SB-131R-0-0020 2 - 2.5 feet 161
DF09-SB-131R-0-0050 5 - 6 feet 427
DF09-SB-131R-0-0160 16 - 17 feet 2190

DF09-SBC-131R-0-0000 0 - 5 feet 420
DF09-SBC-131R-0-0050 5 - 10 feet 2760
DF09-SBC-131R-0-0100 10 - 15 feet 2280
DF09-SBC-131R-0-0150 15 - 20 feet 2380
DF09-SBC-131R-0-0200 20 - 25 feet 1670
DF09-SBC-131R-0-0250 25 - 30 feet 506
DF14-SS-0001-0-0000 0 - 3 inches 9.92
DF14-SS-0001-0-0003 3 - 6 inches 9.27
DF14-SS-0002-0-0000 0 - 3 inches 0.791
DF14-SS-0002-0-0003 3 - 6 inches 1.02
DF14-SS-0003-0-0000 0 - 3 inches 0.649
DF14-SS-0003-0-0003 3 - 6 inches 0.987
DF14-SS-0004-0-0000 0 - 3 inches 1.50
DF14-SS-0004-0-0003 3 - 6 inches 1.52
DF14-SS-0005-0-0000 0 - 3 inches 2.99
DF14-SS-0005-0-0003 3 - 6 inches 4.60
DF14-SB-136B-0-0000 0 - 3 inches 4.05
DF14-SB-136B-0-0005 0.5 - 1 feet 4.37
DF14-SB-136B-0-0010 1 - 1.5 feet 5.16
DF14-SB-136B-0-0020 2 - 2.5 feet 4.00
DF14-SB-136B-0-0050 5 - 6 feet 3.55
DF14-SB-136B-0-0290 29 - 30 feet 7.07
DF14-SB-136R-0-0000 0 - 3 inches 3.63
DF14-SB-136R-0-0005 0.5 - 1 feet 3.93
DF14-SB-136R-0-0010 1 - 1.5 feet 3.00
DF14-SB-136R-0-0020 2 - 2.5 feet 1.86
DF14-SB-136R-0-0050 5 - 6 feet 4.31
DF14-SB-136R-0-0290 29 - 30 feet NQ
DF14-SB-137R-0-0000 0 - 3 inches 2.88
DF14-SB-137R-0-0005 0.5 - 1 feet 3.47
DF14-SB-137R-0-0010 1 - 1.5 feet 4.37
DF14-SB-137R-0-0020 2 - 2.5 feet 4.05
DF14-SB-137R-0-0050 5 - 6 feet 2.91
DF14-SB-137R-0-0180 18 - 19 feet ND

DF14-SBC-137R-0-0000 0 - 5 feet 4.70
DF14-SBC-137R-0-0050 5 - 10 feet 0.922
DF14-SBC-137R-0-0100 10 - 15 feet 3.52
DF14-SBC-137R-0-0150 15 - 20 feet 4.10

Concentrations reported on a dry weight basis
ND = Not detected at or above 0.2 ng/g (wet weight)

B = Boring.
R = Residuum well.

NQ = Not quantifiable = Measured concentration between 0.2 ng/g and the Limit of Quantitation (LOQ), which is 0.4 ng/g (wet weight
SS = Surface soil sample location.
SB = Soil boring sample location.
SBC = Composite soil boring sample location.

Field 9

SB-131R

SB-131B

SB-130R

SS-0005

SB-136R

SB-136B

SS-0005

SS-0004

SS-0003

SS-0002

SS-0001

SBC-131R

SBC-137R

SB-137R

Table 5-3   Former Sludge Incorporation Area 
Initial Soil PFOA Concentrations 

October 2004 - January 2005 (Cont.)

SS-0004

SS-0003

SS-0002

SS-0001

Refer to Figures 5-3 and 5-5 for sample locations

Field 14
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Field Sample ID Sample Location Sample Depth Average PFOA 
(ppb, ng/g)

DBKG-SS-0001-0-0000 0 - 3 inches 4.24
DBKG-SS-0001-0-0003 3 - 6 inches 2.67
DBKG-SS-0002-0-0000 0 - 3 inches 3.53
DBKG-SS-0002-0-0003 3 - 6 inches 3.50
DBKG-SS-0003-0-0000 0 - 3 inches 5.09
DBKG-SS-0003-0-0003 3 - 6 inches 6.03
DBKG-SB-001B-0-0000 0 - 3 inches 3.64
DBKG-SB-001B-0-0005 0.5 - 1 feet 2.44
DBKG-SB-001B-0-0010 1 - 1.5 feet 1.61
DBKG-SB-001B-0-0020 2 - 2.5 feet 3.50
DBKG-SB-001B-0-0050 5 - 6 feet 2.54
DBKG-SB-001B-0-0230 23 - 24 feet 0.473

DBKG-SBC-001B-0-0000 0 - 5 feet 2.74
DBKG-SBC-001B-0-0050 5 - 10 feet 4.24
DBKG-SBC-001B-0-0100 10 - 15 feet 1.39
DBKG-SBC-001B-0-0150 15 - 20 feet 0.597
DBKG-SBC-001B-0-0200 20 - 25 feet 0.586

Concentrations reported on a dry weight basis
ND = Not detected at or above 0.2 ng/g (wet weight)

B = Boring.
R = Residuum well.

SBC = Composite soil boring sample location.

NQ = Not quantifiable = Measured concentration between 0.2 ng/g and the Limit of Quantitation (LOQ), which is 0.4 ng/g (wet weight
SS = Surface soil sample location.
SB = Soil boring sample location.

SS-0002

SS-0001

Initial Soil PFOA Concentrations 
October 2004 - January 2005 (Cont.)

Table 5-3   Former Sludge Incorporation Area 

Refer to Figures 5-3 and 5-5 for sample locations

Northwest 
Background

SBC-001B

SB-001B

SS-0003
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Table 5-4   Former Sludge Incorporation Area 
Additional Soil PFOA Concentrations

February/March 2006

Field Sample ID Sample 
Location Sample Depth Average PFOA 

(ppb, ng/g)

Field 5

DF05-SS-SS01-0-0000 SS-SS01 0 - 3 inches 120
DF05-SS-SS01-0-0003 3 - 6 inches 46.1
DF05-SS-SS02-0-0000 SS-SS02 0 - 3 inches 356
DF05-SS-SS02-0-0003 3 - 6 inches 335
DF05-SS-SS03-0-0000 SS-SS03 0 - 3 inches 227
DF05-SS-SS03-0-0003 3 - 6 inches 381
DF05-SS-SS04-0-0000 SS-SS04 0 - 3 inches 2.91
DF05-SS-SS04-0-0003 3 - 6 inches 4.61
DF05-SS-SS05-0-0000

SS-SS05
0 - 3 inches 5.75

DF05-SS-SS05-0-0003 3 - 6 inches 7.00
DF05-SS-SS05-DB-0003 3 - 6 inches 7.27
DF05-SB-GP01-0-0000

SB-GP01

0 - 3 inches 255
DF05-SB-GP01-0-0005 0.5 - 1 feet 18.4
DF05-SB-GP01-0-0010 1 - 1.5 feet 27.9
DF05-SB-GP01-0-0020 2 - 2.5 feet NR
DF05-SB-GP01-0-0050 5 - 6 feet 1540
DF05-SB-GP02-0-0000

SB-GP02

0 - 3 inches 4.18
DF05-SB-GP02-0-0005 0.5 - 1 feet 7.74
DF05-SB-GP02-0-0010 1 - 1.5 feet 28.2
DF05-SB-GP02-0-0020 2 - 2.5 feet 42.2
DF05-SB-GP02-0-0050 5 - 6 feet 46.0

DF05-SB-GP02-DB-0050 5 - 6 feet 34.6
DF05-SB-GP03-0-0000

SB-GP03

0 - 3 inches 4.40
DF05-SB-GP03-0-0005 0.5 - 1 feet 21.1
DF05-SB-GP03-0-0010* 1 - 1.5 feet 11.9
DF05-SB-GP03-DB-0010 1 - 1.5 feet 14.0
DF05-SB-GP03-0-0020 2 - 2.5 feet 30.8
DF05-SB-GP03-0-0050 5 - 6 feet 80.6
DF05-SB-GP04-0-0000

SB-GP04

0 - 3 inches 3.29
DF05-SB-GP04-0-0005 0.5 - 1 feet 4.69
DF05-SB-GP04-0-0010 1 - 1.5 feet 22.5
DF05-SB-GP04-0-0020 2 - 2.5 feet 27.7
DF05-SB-GP04-0-0050 5 - 6 feet 6.71

Field 9

DF09-SS-0006-0-0000
SS-0006

0 - 3 inches 14.9
DF09-SS-0006-0-0003 3 - 6 inches 15.9
DF09-SS-0006-0-0010 1 - 1.5 feet 8.92
DF09-SS-0007-0-0000

SS-0007

0 - 3 inches 178
DF09-SS-0007-0-0003 3 - 6 inches 118
DF09-SS-0007-0-0010 1 - 1.5 feet 49.1

DF09-SS-0007-DB-0010 1 - 1.5 feet 43.4
DF09-SS-0008-0-0000

SS-0008
0 - 3 inches 163

DF09-SS-0008-0-0003 3 - 6 inches 142
DF09-SS-0008-0-0010 1 - 1.5 feet 115
DF09-SS-0009-0-0000

SS-0009

0 - 3 inches 10.6
DF09-SS-0009-0-0003 3 - 6 inches 13.4

DF09-SS-0009-DB-0003 3 - 6 inches 12.9
DF09-SS-0009-0-0010 1 - 1.5 feet 21.1
DF09-SS-0010-0-0000

SS-0010
0 - 3 inches 910

DF09-SS-0010-0-0003 3 - 6 inches 505
DF09-SS-0010-0-0010 1 - 1.5 feet 409
DF09-SS-0011-0-0000

SS-0011
0 - 3 inches 275

DF09-SS-0011-0-0003 3 - 6 inches 322
DF09-SS-0011-0-0010 1 - 1.5 feet 238
DF09-SS-0012-0-0000

SS-0012

0 - 3 inches 265
DF09-SS-0012-DB-0000 0 - 3 inches 518
DF09-SS-0012-0-0003 3 - 6 inches 269
DF09-SS-0012-0-0010 1 - 1.5 feet 468
DF09-SS-0013-0-0000

SS-0013
0 - 3 inches 21.1

DF09-SS-0013-0-0003 3 - 6 inches 27.4
DF09-SS-0013-0-0010 1 - 1.5 feet 46.6

Concentrations reported on a dry weight basis.
NR = Not reported due to quality control issues.
DB = Field duplicate sample.
*Data average includes the primary, laboratory duplicate and confirmatory sample.
Refer to Figures 5-4 and 5-6 for sample locations.
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Table 5-4   Former Sludge Incorporation Area 
Additional Soil PFOA Concentrations 

February/March 2006 (Cont.)

Field Sample ID Sample 
Location Sample Depth Average PFOA 

(ppb, ng/g)

Field 10

DF10-SS-SS01-0-0000 SS-SS01 0 - 3 inches 219
DF10-SS-SS01-0-0003 3 - 6 inches 206
DF10-SS-SS02-0-0000

SS-SS02
0 - 3 inches 118

DF10-SS-SS02-DB-0000 0 - 3 inches 107
DF10-SS-SS02-0-0003 3 - 6 inches 99.4
DF10-SS-SS03-0-0000 SS-SS03 0 - 3 inches 16.1
DF10-SS-SS03-0-0003 3 - 6 inches 20.6
DF10-SS-SS04-0-0000 SS-SS04 0 - 3 inches 351
DF10-SS-SS04-0-0003 3 - 6 inches 411
DF10-SS-SS05-0-0000 SS-SS05 0 - 3 inches 326
DF10-SS-SS05-0-0003 3 - 6 inches 630
DF10-SB-GP01-0-0000

SB-GP01

0 - 3 inches 39.1
DF10-SB-GP01-0-0005 0.5 - 1 feet 195
DF10-SB-GP01-0-0010 1 - 1.5 feet 142

DF10-SB-GP01-DB-0020 2 - 2.5 feet NR
DF10-SB-GP01-0-0020 2 - 2.5 feet NR
DF10-SB-GP01-0-0050 5 - 6 feet 2240
DF10-SB-GP02-0-0000

SB-GP02

0 - 3 inches 19.7
DF10-SB-GP02-0-0005 0.5 - 1 feet 23.3
DF10-SB-GP02-0-0010 1 - 1.5 feet 14.9
DF10-SB-GP02-0-0020 2 - 2.5 feet 31.5
DF10-SB-GP02-0-0050 5 - 6 feet NR
DF10-SB-GP03-0-0000

SB-GP03

0 - 3 inches 1480
DF10-SB-GP03-0-0005 0.5 - 1 feet 1220
DF10-SB-GP03-0-0010 1 - 1.5 feet NR
DF10-SB-GP03-0-0020 2 - 2.5 feet 410
DF10-SB-GP03-0-0050 5 - 6 feet 2160
DF10-SB-GP04-0-0000

SB-GP04

0 - 3 inches 490
DF10-SB-GP04-0-0005 0.5 - 1 feet NR
DF10-SB-GP04-0-0010 1 - 1.5 feet NR
DF10-SB-GP04-0-0020 2 - 2.5 feet NR
DF10-SB-GP04-0-0050 5 - 6 feet 7990

DF10-SB-GP04-DB-0050 5 - 6 feet 6160

Field 11

DF11-SS-SS01-0-0000 SS-SS01 0 - 3 inches 254
DF11-SS-SS01-0-0003 3 - 6 inches 86.8
DF11-SS-SS02-0-0000 SS-SS02 0 - 3 inches 2185
DF11-SS-SS02-0-0003 3 - 6 inches 818
DF11-SS-SS03-0-0000

SS-SS03
0 - 3 inches 102

DF11-SS-SS03-DB-0000 0 - 3 inches 154
DF11-SS-SS03-0-0003 3 - 6 inches 202
DF11-SS-SS04-0-0000 SS-SS04 0 - 3 inches 30.5
DF11-SS-SS04-0-0003 3 - 6 inches 99.8
DF11-SS-SS05-0-0000 SS-SS05 0 - 3 inches 48.2
DF11-SS-SS05-0-0003 3 - 6 inches 56.0
DF11-SB-GP01-0-0000

SB-GP01

0 - 3 inches NR
DF11-SB-GP01-0-0005 0.5 - 1 feet 1720
DF11-SB-GP01-0-0010 1 - 1.5 feet 1400
DF11-SB-GP01-0-0020 2 - 2.5 feet 1430
DF11-SB-GP01-0-0050 5 - 6 feet 965
DF11-SB-GP02-0-0000

SB-GP02

0 - 3 inches 3820
DF11-SB-GP02-0-0005 0.5 - 1 feet 3000
DF11-SB-GP02-0-0010 1 - 1.5 feet 2770
DF11-SB-GP02-0-0020 2 - 2.5 feet NR
DF11-SB-GP02-0-0050 5 - 6 feet 2750
DF11-SB-GP03-0-0000

SB-GP03

0 - 3 inches 31.8
DF11-SB-GP03-0-0005 0.5 - 1 feet 203
DF11-SB-GP03-0-0010 1 - 1.5 feet 536

DF11-SB-GP03-DB-0020 2 - 2.5 feet 4750
DF11-SB-GP03-0-0020 2 - 2.5 feet 6040
DF11-SB-GP03-0-0050 5 - 6 feet 563
DF11-SB-GP04-0-0000

SB-GP04

0 - 3 inches 16.8
DF11-SB-GP04-0-0005 0.5 - 1 feet 10.1
DF11-SB-GP04-0-0010 1 - 1.5 feet 21.6
DF11-SB-GP04-0-0020 2 - 2.5 feet 104
DF11-SB-GP04-0-0050 5 - 6 feet 104

Concentrations reported on a dry weight basis.
NR = Not reported due to quality control issues.
DB = Field duplicate sample.
Refer to Figures 5-4 and  5-6 for sample locations.
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Refer to Figures 5-4 and  5-6 for sample locations.

Table 5-4   Former Sludge Incorporation Area 
Additional Soil PFOA Concentrations 

February/March 2006 (Cont.)

Field Sample ID Sample 
Location Sample Depth Average PFOA 

(ppb, ng/g)

Field 12

DF12-SS-SS01-0-0000 SS-SS01 0 - 3 inches 66.3
DF12-SS-SS01-0-0003 3 - 6 inches 197
DF12-SS-SS02-0-0000 SS-SS02 0 - 3 inches 2140
DF12-SS-SS02-0-0003 3 - 6 inches 3910
DF12-SS-SS03-0-0000 SS-SS03 0 - 3 inches 28.6
DF12-SS-SS03-0-0003 3 - 6 inches 35.3
DF12-SS-SS04-0-0000 SS-SS04 0 - 3 inches 4390
DF12-SS-SS04-0-0003 3 - 6 inches 11900
DF12-SS-SS05-0-0000 SS-SS05 0 - 3 inches 45.45
DF12-SS-SS05-0-0003 3 - 6 inches 175
DF12-SB-GP01-0-0000

SB-GP01

0 - 3 inches 4280
DF12-SB-GP01-0-0005 0.5 - 1 feet 413
DF12-SB-GP01-0-0010 1 - 1.5 feet 139
DF12-SB-GP01-0-0020 2 - 2.5 feet 204
DF12-SB-GP01-0-0050 5 - 6 feet 309

DF12-SB-GP01-DB-0050 5 - 6 feet 311
DF12-SB-GP02-0-0000

SB-GP02

0 - 3 inches 257
DF12-SB-GP02-0-0005 0.5 - 1 feet 310
DF12-SB-GP02-0-0010 1 - 1.5 feet 375
DF12-SB-GP02-0-0020 2 - 2.5 feet 1100
DF12-SB-GP02-0-0050 5 - 6 feet NR
DF12-SB-GP03-0-0000

SB-GP03

0 - 3 inches 33.7
DF12-SB-GP03-0-0005 0.5 - 1 feet 22.2
DF12-SB-GP03-0-0010 1 - 1.5 feet 37.9
DF12-SB-GP03-0-0020 2 - 2.5 feet NR
DF12-SB-GP03-0-0050 5 - 6 feet 79.1
DF12-SB-GP04-0-0000

SB-GP04

0 - 3 inches 123
DF12-SB-GP04-0-0005 0.5 - 1 feet 13900
DF12-SB-GP04-0-0010 1 - 1.5 feet NR
DF12-SB-GP04-0-0020 2 - 2.5 feet 746

DF12-SB-GP04-DB-0020 2 - 2.5 feet 579
DF12-SB-GP04-0-0050 5 - 6 feet 975

Field 13

DF13-SS-SS01-0-0000 SS-SS01 0 - 3 inches 313
DF13-SS-SS01-0-0003 3 - 6 inches 561
DF13-SS-SS02-0-0000 SS-SS02 0 - 3 inches 3350
DF13-SS-SS02-0-0003 3 - 6 inches 5930
DF13-SS-SS03-0-0000 SS-SS03 0 - 3 inches 525
DF13-SS-SS03-0-0003 3 - 6 inches 551
DF13-SS-SS04-0-0000 SS-SS04 0 - 3 inches 57.7
DF13-SS-SS04-0-0003 3 - 6 inches 314
DF13-SS-SS05-0-0000

SS-SS05
0 - 3 inches 1130

DF13-SS-SS05-0-0003 3 - 6 inches 1020
DF13-SS-SS05-DB-0003 3 - 6 inches 857
DF13-SB-GP01-0-0000

SB-GP01

0 - 3 inches 4560
DF13-SB-GP01-0-0005 0.5 - 1 feet 462
DF13-SB-GP01-0-0010 1 - 1.5 feet 354
DF13-SB-GP01-0-0020 2 - 2.5 feet 8010
DF13-SB-GP01-0-0050 5 - 6 feet 262
DF13-SB-GP02-0-0000

SB-GP02

0 - 3 inches 1680
DF13-SB-GP02-0-0005 0.5 - 1 feet 398
DF13-SB-GP02-0-0010 1 - 1.5 feet 465

DF13-SB-GP02-DB-0010 1 - 1.5 feet 392
DF13-SB-GP02-0-0020 2 - 2.5 feet 734
DF13-SB-GP02-0-0050 5 - 6 feet 473
DF13-SB-GP03-0-0000

SB-GP03

0 - 3 inches 27.9
DF13-SB-GP03-0-0005 0.5 - 1 feet 20.7
DF13-SB-GP03-0-0010 1 - 1.5 feet 20.0
DF13-SB-GP03-0-0020 2 - 2.5 feet 66.8
DF13-SB-GP03-0-0050 5 - 6 feet 62.7
DF13-SB-GP04-0-0000

SB-GP04

0 - 3 inches 1010
DF13-SB-GP04-0-0005 0.5 - 1 feet NR
DF13-SB-GP04-0-0010 1 - 1.5 feet NR
DF13-SB-GP04-0-0020 2 - 2.5 feet 101
DF13-SB-GP04-0-0050 5 - 6 feet NR

DF13-SB-GP04-DB-0050 5 - 6 feet 209

Concentrations reported on a dry weight basis.
NR = Not reported due to quality control issues.
DB = Field duplicate sample.
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Table 5-5   Vicinity of LOI Monitoring Wells Soil Boring 
PFOA Concentrations

January 2005

Location Sample ID Sample Depth Average PFOA 
(ppb, ng/g)

220R

DLOI-SB-220R-0-0000 0-3 inches 6.05
DLOI-SB-220R-0-0005 6-12 inches 2.35
DLOI-SB-220R-0-0020 2 - 2.5 feet 13.1
DLOI-SB-220R-0-0050 5 - 6 feet 4.11
DLOI-SB-220R-0-0170 17 - 18 feet 7.22

220L

DLOI-SB-220L-0-0000 0-3 inches 10.0
DLOI-SB-220L-0-0005 6-12 inches 5.30
DLOI-SB-220L-0-0020 2 - 2.5 feet 61.2
DLOI-SB-220L-0-0050 5 - 6 feet 20.5
DLOI-SB-220L-0-0070 7 - 8 feet 18.4

226R

DLOI-SB-226R-0-0000 0-3 inches 3.90
DLOI-SB-226R-0-0005 6-12 inches 4.85
DLOI-SB-226R-0-0020 2 - 2.5 feet 5.11
DLOI-SB-226R-0-0050 5 - 6 feet 1.89
DLOI-SB-226R-0-0180 18 - 19 feet 1.97

226L

DLOI-SB-226L-0-0000 0-3 inches 6.30
DLOI-SB-226L-0-0005 6-12 inches 3.83
DLOI-SB-226L-0-0020 2 - 2.5 feet 3.73
DLOI-SB-226L-0-0050 5 - 6 feet 1.48
DLOI-SB-226L-0-0170 17 - 18 feet 1.92

310R

DLOI-SB-310R-0-0000 0-3 inches 11.2
DLOI-SB-310R-0-0005 6-12 inches 2.00
DLOI-SB-310R-0-0020 2 - 2.5 feet 1.92
DLOI-SB-310R-0-0050 5 - 6 feet 7.61
DLOI-SB-310R-0-0370 37 - 38 feet 33.5

317L

DLOI-SB-317L-0-0000 0-3 inches 20.4
DLOI-SB-317L-0-0005 6-12 inches 3.24
DLOI-SB-317L-0-0020 2 - 2.5 feet ND
DLOI-SB-317L-0-0050 5 - 6 feet 70.0
DLOI-SB-317L-0-0290 29 - 30 feet 2.63

320L

DLOI-SB-320L-0-0000 0-3 inches 51.1
DLOI-SB-320L-0-0005 6-12 inches 23.8
DLOI-SB-320L-0-0020 2 - 2.5 feet 165
DLOI-SB-320L-0-0050 5 - 6 feet 187
DLOI-SB-320L-0-0170 17 - 18 feet ND
DLOI-SB-320L-0-0290 29 - 30 feet 41.6

327R

DLOI-SB-327R-0-0000 0-3 inches 810
DLOI-SB-327R-0-0005 6-12 inches 4270
DLOI-SB-327R-0-0020 2 - 2.5 feet 527
DLOI-SB-327R-0-0050 5 - 6 feet 313
DLOI-SB-327R-0-0150 15 - 16 feet 217

Concentrations reported on a dry weight basis.
ND= Not detected at or above the Limit of Quantitation (LOQ) of 0.2 ng/g (wet weight).
Refer to Figure 5-7 for sample locations.
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Table 5-6   Vegetation PFOA Concentrations
October 2004

Sample 
Location Sample ID Vegetation Species Average PFOA 

(ppb, ng/g)

Field 6

DF06-V01-AVP001-0-041007 Broomsedge 84.2
DF06-V02-AVP001-0-041007 42.3
DF06-V01-RCP001-0-041007 Curly dock 247
DF06-V02-RCP001-0-041007 131
DF06-V01-PAP001-0-041007 Pokeweed NR
DF06-V02-PAP001-0-041007 456
DF06-V01-SSP001-0-041007 Goldenrod 252
DF06-V02-SSP001-0-041007 NR

Field 8b

DF8b-V01-RCP001-0-041007 Curly dock 208
DF8b-V02-RCP001-0-041007 231
DF8b-V01-PAP001-0-041007 Pokeweed 912
DF8b-V02-PAP001-0-041007 924
DF8b-V01-UGP001-0-041007 Unidentified grass 606
DF8b-V02-UGP001-0-041007 366

Field 9

DF09-V01-AVP001-0-041007 Broomsedge 9.78
DF09-V01-RCP001-0-041007 Curly dock 49.6
DF09-V02-RCP001-0-041007 158
DF09-V01-PAP001-0-041007 Pokeweed 63.4
DF09-V02-PAP001-0-041007 456
DF09-V01-SSP001-0-041007 Goldenrod 110
DF09-V02-UGP001-0-041007 Unidentified grass 387

Field 14

DF14-V01-AVP001-0-041007 Broomsedge 5.40
DF14-V02-AVP001-0-041007 5.52
DF14-V01-PAP001-0-041007 Pokeweed 9.22
DF14-V02-PAP001-0-041007 11.4
DF14-V01-SSP001-0-041007 Goldenrod NR
DF14-V02-SSP001-0-041007 NR

Northwest 
Background

DBKG-V01-AVP001-0-041007 Broomsedge 3.28
DBKG-V01-PAP001-0-041007 Pokeweed 4.30
DBKG-V01-RCP001-0-041007 Curly dock 1.99
DBKG-V01-SSP001-0-041007 Goldenrod 2.52

Vegetation concentrations reported on a wet weight basis.
NR = Not reported due to quality control issues.

Broomsedge (Andropogon virginicus )
Pokeweed (Phytolacca americana )
Curly Dock (Rumex crispus )
Goldenrod (Solidago spp.)
Refer to Figure 5-8 for sample locations.
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Table 5-7  Hispid Cotton Rat Liver and Serum PFOA Concentrations
October 2004

Location Sample ID Sample 
Matrix Sex Average PFOA 

(ppb, ng/g)

Field 6

DF06-M01-SHL001-0-041007

Liver

F ND
DF06-M01-SHL002-0-041007 F ND
DF06-M01-SHL003-0-041007 M ND
DF06-M01-SHL004-0-041008 M ND
DF06-M01-SHL005-0-041008 F ND
DF06-M01-SHL006-0-041008 M ND
DF06-M01-SHB001-0-041007

Serum

F ND
DF06-M01-SHB002-0-041007 F NQ
DF06-M01-SHB003-0-041007 M ND
DF06-M01-SHB004-0-041008 M ND
DF06-M01-SHB005-0-041008 F ND
DF06-M01-SHB006-0-041008 M ND

Field 8b

DF08-M01-SHL001-0-041008
Liver

F ND
DF08-M01-SHL002-0-041008 F ND
DF08-M01-SHL003-0-041008 F ND
DF08-M01-SHB001-0-041008

Serum
F NQ

DF08-M01-SHB002-0-041008 F ND
DF08-M01-SHB003-0-041008 F ND

Field 9

DF09-M01-SHL001-0-041007
Liver

F ND
DF09-M01-SHL002-0-041007 M ND
DF09-M01-SHL003-0-041008 M ND
DF09-M01-SHB001-0-041007

Serum
F ND

DF09-M01-SHB002-0-041007 M ND
DF09-M01-SHB003-0-041008 M ND

Field 14

DF14-M01-SHL001-0-041007
Liver

F ND
DF14-M01-SHL002-0-041007 F ND
DF14-M01-SHL003-0-041007 M ND
DF14-M01-SHB001-0-041007

Serum
F ND

DF14-M01-SHB002-0-041007 F ND
DF14-M01-SHB003-0-041007 M ND

Liver concentrations reported on a wet weight basis.
F = Female.
M = Male.
ND = Not detected at or above 400 ng/mL (serum) or 20 ng/g (liver).
NQ = Not qualifiable = Measured concentration between 400 ng/mL and the Limit of Quantitation (LOQ), which 
is 1000 ng/mL.
Refer to Figure 5-9 for sampling areas.
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Table 5-8   Avenue A Surface Water and Sediment PFOA 
Concentrations
December 2004

Sample ID Sample 
Location

Average PFOA 
(ppb*)

Surface Water
DAA-SW-LOC002-0-041202 Location 002 1.79
DAA-SW-LOC005-0-041202 Location 005 12.1

Sediment
DAA-SD-LOC001-0-041202 Location 001 1.64
DAA-SD-LOC002-0-041202 Location 002 3.57
DAA-SD-LOC003-0-041202 Location 003 145
DAA-SD-LOC004-0-041202 Location 004 347
DAA-SD-LOC005-0-041202 Location 005 26.8
DAA-SD-LOC006-0-041202 Location 006 73.8

Sediment concentrations reported on a dry weight basis.
* ppb (parts per billion) = ng/mL for surface water, ng/g for sediment.
Refer to Figures 5-10 and 5-11 for sample locations.
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Table 5-9   Goose Pond Surface Water and Sediment PFOA 
Concentrations

April 2006

Sample ID Sample 
Location

Average PFOA 
(ppb*)

Surface Water
DAL-SW-OSP01-0-060413 OSP 01 0.318
DAL-SW-OSP02-0-060413 OSP 02 2.66
DAL-SW-OSP03-0-060413 OSP 03 2.65

Sediment
DAL-SD-OSP01-0-0000 OSP 01 ND
DAL-SD-OSP02-0-0000 OSP 02 6.84

Sediment concentrations reported on a dry weight basis.
* ppb (parts per billion) = ng/mL for surface water, ng/g for sediment.
ND = Not detected at or above the Limit of Quantitation (LOQ) of 0.2 ng/g (wet weight).
Refer to Figure 5-12 for sample locations.
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Table 5-10   Initial Surface Water Samples PFOA Concentrations
Tennessee River/Bakers Creek

December 2004

Sample ID Sample Area Sample 
Location Average PFOA (ppb, ng/mL)

DL3-SW-LOC001-0-041201 DL3 Location 001 ND
DL2-SW-LOC001-0-041201 DL2 Location 001 ND
DBC-SW-LOC001-0-041202 DBC Location 001 1.71
DDO-SW-LOC001-0-041202 DDO Location 001 0.368
DOU-SW-LOC001-0-041202 DOU Location 001 3.87
DL1-SW-LOC001-0-041202 DL1 Location 001 0.190
DMC-SW-LOC001-0-041202 DMC Location 001 0.212

ND = Not detected at or above Limit of Quantitation (LOQ) of 0.025 ng/mL.
DL3 = Upriver (Point Mallard Park).
DL2 = Cross river (Swan Creek mouth).
DBC = Bakers Creek mouth.
DDO = River channel downstream of the current Daikin WWTP outfall.
DOU = 3M outfall.
DL1 = Fox Creek mouth.
DMC = Mallard Creek mouth.
Refer to Figure 5-11 for sample locations.
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Table 5-11   Initial Sediment Sample PFOA Concentrations
Tennessee River/Bakers Creek

December 2004

Sample ID Sample 
Area

Sample 
Location

Average PFOA 
(ppb, ng/g)

DL3-SD-LOC001-0-041201
DL3

Location 001 ND
DL3-SD-LOC002-0-041201 Location 002 ND
DL3-SD-LOC003-0-041201 Location 003 ND
DL2-SD-LOC001-0-041201

DL2
Location 001 ND

DL2-SD-LOC002-0-041201 Location 002 ND
DL2-SD-LOC003-0-041201 Location 003 1.11
DBC-SD-LOC001-0-041202

DBC
Location 001 4.11

DBC-SD-LOC002-0-041202 Location 002 4.13
DBC-SD-LOC003-0-041202 Location 003 3.25
DOU-SD-LOC001-0-041202

DOU
Location 001 47.1

DOU-SD-LOC002-0-041202 Location 002 24.2
DOU-SD-LOC003-0-041202 Location 003 19.5
DL1-SD-LOC001-0-041202

DL1
Location 001 NQ

DL1-SD-LOC002-0-041202 Location 002 1.24
DL1-SD-LOC003-0-041202 Location 003 1.87
DMC-SD-LOC001-0-041202

DMC
Location 001 1.27

DMC-SD-LOC002-0-041202 Location 002 NQ
DMC-SD-LOC003-0-041202 Location 003 3.03

Notes:
Sediment concentrations reported on a dry weight basis.
ND = Not detected at or above 0.2 ng/g (wet weight).

NQ = Not quantifiable = Measured concentration between the Limit of Detection (LOD) of 0.2 
ng/g (wet weight) and the Limit of Quantitation (LOQ), which is 0.4 ng/g (wet weight).

DL3 = Upriver (Point Mallard Park).
DL2 = Cross river (Swan Creek mouth).
DBC = Bakers Creek mouth.
DOU = 3M outfall.
DL1 = Fox Creek mouth.
DMC = Mallard Creek mouth.
Refer to Figure 5-10 for sample locations.
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Table 5-12   Supplemental Surface Water PFOA Concentrations
Tennessee River

July 2005

Sample ID Sample 
Location

Average PFOA 
(ppb, ng/mL)

Longitudinal Series Samples
DLS-SW-TRM307-0-050718 TRM 307 ND
DLS-SW-TRM301-0-050718 TRM 301 ND
DLS-SW-TRM301-F-050718 ND
DLS-SW-TRM295-0-050719 TRM 295 0.0673
DLS-SW-TRM289-0-050719 TRM 289 0.0566
DLS-SW-TRM289-F-050719 0.0538
DLS-SW-TRM-283-0-050719 TRM 283 0.0389
DLS-SW-TRM277-0-050719 TRM 277 0.0292
DLS-SW-TRM277-F-050719 0.0282
DLS-SW-TRM271-0-050719 TRM 271 0.0260
DLS-SW-TRM265-0-050719 TRM 265 0.0295
DLS-SW-TRM261-0-050720 TRM 261 0.0270
DLS-SW-TRM261-F-050720 0.0269
DLS-SW-TRM256-0-050720 TRM 256 0.0269
DLS-SW-TRM254-0-050720 TRM 254 0.0293
DLS-SW-TRM254-F-050720 0.0287

River Transect Samples
DXS-SW-T03001-0-050721 T03001 0.435
DXS-SW-T03002-0-050721 T03002 0.169
DXS-SW-T03003-0-050721 T03003 0.0966
DXS-SW-T03004-0-050722 T03004 0.00642
DXS-SW-T03005-0-050722 T03005 0.00296
DXS-SW-T03006-0-050722 T03006 0.00289
DXS-SW-T03007-0-050722 T03007 0.00315
DXS-SW-T03008-0-050722 T03008 0.00271
DXS-SW-T03009-0-050722 T03009 0.00277
DXS-SW-T03010-0-050722 T03010 0.00393
DXS-SW-T02001-0-050721 T02001 0.137
DXS-SW-T02002-0-050721 T02002 0.0805
DXS-SW-T02003-0-050721 T02003 0.00266
DXS-SW-T02004-0-050721 T02004 0.00340
DXS-SW-T02005-0-050721 T02005 0.00430
DXS-SW-T02006-0-050721 T02006 0.00359
DXS-SW-T02007-0-050721 T02007 0.00323
DXS-SW-T02008-0-050721 T02008 0.00510
DXS-SW-T02009-0-050721 T02009 0.00719
DXS-SW-T02010-0-050721 T02010 0.00916
DXS-SW-T01001-0-050721 T01001 0.0575
DXS-SW-T01002-0-050721 T01002 0.0483
DXS-SW-T01003-0-050721 T01003 0.0470
DXS-SW-T01004-0-050721 T01004 0.0493
DXS-SW-T01005-0-050721 T01005 0.0326
DXS-SW-T01006-0-050721 T01006 0.0220
DXS-SW-T01007-0-050721 T01007 0.0229
DXS-SW-T01008-0-050721 T01008 0.0182
DXS-SW-T01009-0-050721 T01009 0.0205
DXS-SW-T01010-0-050721 T01010 0.0176

ND = Not detected at or above 0.00492 ng/mL, the detection limit for these samples.
F = Sample filtered in field through 0.45 micron filter.
TRM = Tennessee River Mile
Refer to Figure 5-13 for sample locations.
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Table 5-13   Porewater, Sediment and Surface Water PFOA Concentrations
Tennessee River

August 2005

Sample 
Location

Porewater Sediment Surface Water
Average PFOA 
(ppb, ng/mL)

Average PFOA 
(ppb, ng/g)

Average PFOA 
(ppb, ng/mL)

STA001 4.24 5.28 0.107
STA002 5.70 3.02 0.195
STA003 0.524 2.50 0.146
STA004 0.122 0.393 0.420
STA005 0.0977 7.72 0.0734
STA006 0.215 0.756 0.129
STA007 3.44 5.43 0.211
STA008 50.3 3.26 0.368
STA009 70.4 24.1 0.122
STA010 6.95 7.38 0.147
STA011 15.7 2.12 0.125
STA012 39.0 3.90 0.118

Sediment concentrations reported on a dry weight basis.

Refer to Figure 5-14 for station locations.
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Table 5-14   Additional Surface Water PFOA Concentrations
April 2006

Sample ID Sample 
Location

Average PFOA 
(ppb, ng/mL)

DAL-SW-BPP01-0-060413 BPP01 526
DAL-SW-BPP02-0-060413 BPP02 249
DAL-SW-BPP03-0-060413 BPP03 277
DAL-SW-BCT01-0-060412 BCT01 29.0
DAL-SW-BCT02-0-060412 BCT02 128
DAL-SW-BCT03-0-060412 BCT03 25.8
DAL-SW-BC01-0-060412 BC01 0.106
DAL-SW-BC02-0-060412 BC02 0.133
DAL-SW-BC03-0-060414 BC03 2.52
DAL-SW-BC04-0-060414 BC04 27.7
DAL-SW-BC05-0-060414 BC05 0.782

Refer to Figure 5-12 for sample locations.
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Table 5-15   Additional Sediment PFOA Concentrations
April 2006

Sample ID Sample 
Location

Average PFOA 
(ppb, ng/g)

DAL-SD-BPP01-0-0000 BPP01 913
DAL-SD-BPP02-0-0000 BPP02 875
DAL-SD-BPP03-0-0000 BPP03 2385

Sediment concentrations reported on a dry weight basis.

Refer to Figure 5-12 for sample locations.
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Table 5-16   Fish Fillet and Whole Body PFOA Concentrations
October - December 2004

Sample ID Species Sample Type Average PFOA 
(ppb, ng/g)

Upriver LOC-3 (DL3)
DL3-F01-IPF001-0-041021

Channel 
catfish

Fillet

ND
DL3-F01-IPF002-0-041021 0.588
DL3-F01-IPF003-0-041021 ND
DL3-F01-IPF004-0-041021 ND
DL3-F01-IPF005-0-041021 ND
DL3-F01-IPW001-0-041130

Whole body

ND
DL3-F01-IPW002-0-041130 ND
DL3-F01-IPW003-0-041130 ND
DL3-F01-IPW004-0-041130 NQ
DL3-F01-IPW005-0-041201 ND
DL3-F01-MSF001-0-041105

Largemouth 
bass

Fillet

ND
DL3-F01-MSF002-0-041105 ND
DL3-F01-MSF003-0-041105 ND
DL3-F01-MSF004-0-041105 ND
DL3-F01-MSF005-0-041105 ND
DL3-F01-MSW001-0-041105

Whole body

ND
DL3-F01-MSW002-0-041105 ND
DL3-F01-MSW003-0-041105 ND
DL3-F01-MSW004-0-041105 ND
DL3-F01-MSW005-0-041105 ND

Cross River LOC-2 (DL2)
DL2-F01-IPF001-0-041021

Channel 
catfish

Fillet

ND
DL2-F01-IPF002-0-041021 ND
DL2-F01-IPF003-0-041021 ND
DL2-F01-IPF004-0-041021 ND
DL2-F01-IPF005-0-041021 ND
DL2-F01-IPW001-0-041021

Whole body

ND
DL2-F01-IPW002-0-041104 ND
DL2-F01-IPW003-0-041201 ND
DL2-F01-IPW004-0-041215 ND
DL2-F01-IPW005-0-041215 ND
DL2-F01-MSF001-0-041021

Largemouth 
bass

Fillet

ND
DL2-F01-MSF002-0-041021 ND
DL2-F01-MSF003-0-041021 ND
DL2-F01-MSF004-0-041021 ND
DL2-F01-MSF005-0-041216 NQ
DL2-F01-MSW001-0-041021

Whole body

ND
DL2-F01-MSW002-0-041021 ND
DL2-F01-MSW003-0-041021 ND
DL2-F01-MSW004-0-041021 ND
DL2-F01-MSW005-0-041021 ND

Fish tissue concentrations reported on a wet weight basis.
Concentrations in parentheses are field duplicate values.
ND = Not detected at or above 0.2 ng/g.
NQ = Not quantifiable = Measured concentration between the Limit of Detection (LOD) 
of 0.2 ng/g and the Limit of Quantitation (LOQ), which is 0.5 ng/g.
Refer to Figure 5-15 for sampling areas.
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Table 5-16   Fish Fillet and Whole Body PFOA Concentrations 
(cont.)

October - December 2004

Sample ID Species Sample Type Average PFOA 
(ppb, ng/g)

Bakers Creek (DBC)
DBC-F01-IPF001-0-041021

Channel 
catfish

Fillet

NQ
DBC-F01-IPF002-0-041021 NQ
DBC-F01-IPF003-0-041021 NQ
DBC-F01-IPF004-0-041104 NQ
DBC-F01-IPF005-0-041104 1.30
DBC-F01-IPW001-0-041021

Whole body

0.812
DBC-F01-IPW002-0-041021 5.68
DBC-F01-IPW003-0-041021 5.16
DBC-F01-IPW004-0-041104 1.51
DBC-F01-IPW005-0-041104 2.42
DBC-F01-MSF001-0-041104

Largemouth 
bass

Fillet

4.01
DBC-F01-MSF002-0-041104 2.47
DBC-F01-MSF003-0-041216 0.930
DBC-F01-MSF004-0-041216 1.42
DBC-F01-MSF005-0-041216 1.16 (0.594)
DBC-F01-MSW001-0-041104

Whole body

6.06
DBC-F01-MSW002-0-041104 2.85
DBC-F01-MSW003-0-041104 3.08
DBC-F01-MSW004-0-041104 5.22
DBC-F01-MSW005-0-041104 3.31

Bakers Creek Mouth Near Outfall (DOU)
DOU-F01-IPF001-0-041021

Channel 
catfish

Fillet

0.650
DOU-F01-IPF002-0-041021 0.568
DOU-F01-IPF003-0-041021 0.758
DOU-F01-IPF004-0-041021 1.62
DOU-F01-IPF005-0-041021 0.794
DOU-F01-IPW001-0-041021

Whole body

0.618
DOU-F01-IPW002-0-041021 2.10
DOU-F01-IPW003-0-041104 4.96
DOU-F01-IPW004-0-041104 4.14
DOU-F01-IPW005-0-041104 2.80
DOU-F01-MSF001-0-041216

Largemouth 
bass

Fillet

2.56
DOU-F01-MSF002-0-041216 2.15 (2.22)
DOU-F01-MSF003-0-041216 2.18
DOU-F01-MSF004-0-041216 0.780
DOU-F01-MSF005-0-041216 3.26
DOU-F01-MSW001-0-041216

Whole body

2.54
DOU-F01-MSW002-0-041216 NQ
DOU-F01-MSW003-0-041216 2.80
DOU-F01-MSW004-0-041216 5.32
DOU-F01-MSW005-0-041216 1.08

Fish tissue concentrations reported on a wet weight basis.
Concentrations in parentheses are field duplicate values.
ND = Not detected at or above 0.2 ng/g.
NQ = Not quantifiable = Measured concentration between the Limit of Detection (LOD) 
of 0.2 ng/g and the Limit of Quantitation (LOQ), which is 0.5 ng/g.
Refer to Figure 5-15 for sampling areas.
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Table 5-16   Fish Fillet and Whole Body PFOA Concentrations 
(cont.)

October - December 2004

Sample ID Species Sample Type Average PFOA 
(ppb, ng/g)

Fox Creek LOC-1 (DL1)
DL1-F01-IPF001-0-041021

Channel 
catfish

Fillet

ND
DL1-F01-IPF002-0-041104 NQ
DL1-F01-IPF003-0-041104 ND
DL1-F01-IPF004-0-041104 ND
DL1-F01-IPF005-0-041104 ND
DL1-F01-IPW001-0-041104

Whole body

NQ
DL1-F01-IPW002-0-041104 0.774
DL1-F01-IPW003-0-041104 NQ
DL1-F01-IPW004-0-041104 NQ
DL1-F01-IPW005-0-041215 NQ
DL1-F01-MSF001-0-041104

Largemouth 
bass

Fillet

ND
DL1-F01-MSF002-0-041104 ND
DL1-F01-MSF003-0-041104 ND
DL1-F01-MSF004-0-041104 ND
DL1-F01-MSF005-0-041104 ND
DL1-F01-MSW001-0-041104

Whole body

ND
DL1-F01-MSW002-0-041104 ND
DL1-F01-MSW003-0-041104 NQ
DL1-F01-MSW004-0-041104 NQ
DL1-F01-MSW005-0-041104 NQ

Downriver Mallard Creek (DMC)
DMC-F01-IPF001-0-041021

Channel 
catfish

Fillet

NQ
DMC-F01-IPF002-0-041021 ND
DMC-F01-IPF003-0-041105 ND
DMC-F01-IPF004-0-041105 ND
DMC-F01-IPF005-0-041105 ND
DMC-F01-IPW001-0-041021

Whole body

NQ
DMC-F01-IPW002-0-041021 NQ
DMC-F01-IPW003-0-041105 NQ
DMC-F01-IPW004-0-041105 NQ
DMC-F01-IPW005-0-041105 ND
DMC-F01-MSF001-0-041216

Largemouth 
bass

Fillet

0.588
DMC-F01-MSF002-0-041105 ND
DMC-F01-MSF003-0-041105 ND
DMC-F01-MSF004-0-041105 ND
DMC-F01-MSF005-0-041105 ND
DMC-F01-MSW001-0-04021

Whole body

NQ
DMC-F01-MSW002-0-04021 4.01
DMC-F01-MSW003-0-041105 ND
DMC-F01-MSW004-0-041105 NQ
DMC-F01-MSW005-0-041105 NQ

Fish tissue concentrations reported on a wet weight basis.
Concentrations in parentheses are field duplicate values.
ND = Not detected at or above 0.2 ng/g.
NQ = Not quantifiable = Measured concentration between the Limit of Detection (LOD) 
of 0.2 ng/g and the Limit of Quantitation (LOQ), which is 0.5 ng/g.
Refer to Figure 5-15 for sampling areas.
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Table 5-17   Whole Body Clam PFOA Concentrations
December 2004

Sample ID Sample Location
Average PFOA 

(ppb, ng/g)
DL3-I01-CFW001-041216 Upriver LOC-3 (DL3) NQ
DL2-I01-CFW001-041216 Cross River LOC-2 (DL2) 0.508
DOU-I01-CFW001-041216 Bakers Creek mouth near outfall (DOU) 1.01
DBC-I01-CFW001-041216 Bakers Creek (DBC) 0.720
DL1-I01-CFW001-041216 Fox Creek LOC-1 (DL1) 0.508
DMC-I01-CFW001-041216 Downriver Mallard Creek (DMC) 0.582

Clam concentrations reported on a wet weight basis.
NQ = Not quantifiable = Measured concentration between the Limit of Detection (LOD) of 0.2 ng/g and the Limit of 
Quantitation (LOQ), which is 0.5 ng/g.
Refer to Figure 5-15 for sampling areas.
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Table 5-18   Off-Site Soil PFOA Concentrations
February/March 2006

Sample 
Location Sample ID Sample Depth 

(bgs)
Average PFOA 

(ppb, ng/g)

138R

DAL-SB-138R-0-0000 0 - 3 inches 28.4
DAL-SB-138R-0-0005 6 - 12 inches 53.0
DAL-SB-138R-0-0010 1.0 - 1.5 feet 44.1
DAL-SB-138R-0-0050 5.0 - 5.5 feet 104
DAL-SB-138R-0-0100 10 - 11 feet 312

DAL-SB-138R-DB-0100 10 - 11 feet 309

601R

DAL-SB-601R-0-0000 0 - 3 inches 1.93
DAL-SB-601R-DB-0000 0 - 3 inches 2.10
DAL-SB-601R-0-0005 6 - 12 inches 1.89
DAL-SB-601R-0-0010 1.0 - 1.5 feet 1.82

DAL-SB-601R-DB-0010 1.0 - 1.5 feet 1.91
DAL-SB-601R-0-0050 5.0 - 5.5 feet 1.16
DAL-SB-601R-0-0100 10 - 11 feet 0.458

DAL-SB-601R-DB-0100 10 - 11 feet 0.442

602R

DAL-SB-602R-0-0000 0 - 3 inches 6.35
DAL-SB-602R-0-0005 6 - 12 inches 6.82
DAL-SB-602R-0-0010 1.0 - 1.5 feet 3.64
DAL-SB-602R-0-0050 5.0 - 5.5 feet 0.720
DAL-SB-602R-0-0100 10 - 11 feet 0.613

603R

DAL-SB-603R-0-0000 0 - 3 inches NR
DAL-SB-603R-0-0005 6 - 12 inches 4.03
DAL-SB-603R-0-0010 1.0 - 1.5 feet 5.06
DAL-SB-603R-0-0050 5.0 - 5.5 feet 3.71
DAL-SB-603R-0-0100 10 - 11 feet 1.28

DAL-SB-603R-DB-0100 10 - 11 feet 0.963

604R

DAL-SB-604R-0-0000 0 - 3 inches 2.29
DAL-SB-604R-0-0005 6 - 12 inches 3.75
DAL-SB-604R-0-0010 1.0 - 1.5 feet 1.54
DAL-SB-604R-0-0050 5.0 - 5.5 feet 5.62
DAL-SB-604R-0-0100 10 - 11 feet 0.356

605R

DAL-SB-605R-0-0000 0 - 3 inches 7.91
DAL-SB-605R-DB-0000 0 - 3 inches 7.80
DAL-SB-605R-0-0005 6 - 12 inches 7.64
DAL-SB-605R-0-0010 1.0 - 1.5 feet 2.99
DAL-SB-605R-0-0050 5.0 - 5.5 feet 1.02
DAL-SB-605R-0-0100 10 - 11 feet 0.856

Concentrations reported on a dry weight basis. 
ND  =  Not detected at or above the Limit of Quantitation (LOQ) of 0.2 ng/g (wet weight).
NR = Not reported due to quality control failures.
DB = Duplicate sample collected in field.
Refer to Figure 5-16 for sample locations.
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Table 5-19   Off-Site Groundwater PFOA Concentrations
April 2006

Sample ID Sample 
Location Sample Date Average PFOA 

(ppb, ng/mL)
DAL-GW-138R-0-060412 138R(1) 12-Apr-06 NR
DAL-GW-138S-0-060412 138S(1) 12-Apr-06 NR
DAL-GW-138L-0-060411 138L(1) 11-Apr-06 0.232

DAL-GW-601R-0-060413(2) 601R 13-Apr-06 0.107
DAL-GW-601S-0-060413(2) 601S 13-Apr-06 0.121
DAL-GW-601L-0-060413(2) 601L 13-Apr-06 19.8
DAL-GW-602R-0-060413 602R 13-Apr-06 0.591
DAL-GW-602S-0-060413 602S 13-Apr-06 0.548
DAL-GW-602L-0-060413 602L 13-Apr-06 2.94
DAL-GW-603R-0-060413 603R 13-Apr-06 0.557
DAL-GW-603S-0-060412 603S 12-Apr-06 0.343
DAL-GW-603L-0-060413 603L 13-Apr-06 0.146
DAL-GW-604R-0-060413 604R 13-Apr-06 0.710
DAL-GW-604S-0-060412 604S 12-Apr-06 0.973

DAL-GWS-604S-0-061201 01-Dec-06 0.598
DAL-GW-604L-0-060412 604L 12-Apr-06 1.59

DAL-GWS-604L-0-061201 01-Dec-06 1.51
DAL-GW-605R-0-060412 605R(3) 12-Apr-06 0.0881
DAL-GW-605L-0-060412 605L(3) 12-Apr-06 ND

DAL-GW-BPWELL-0-060413 OSM(4) 13-Apr-06 641

(1) Well cluster 138 is located on-site on the eastern limit of Field 11.
(2) The 601 series wells have been abandoned.
(3) No epikarst zone was encountered at well cluster 605, located east of Bakers Creek.
(4) OSM = Off-site marsh well.  Well no longer in operation.
ND  =  Not detected at or above the Limit of Quantitation (LOQ) of 0.025 ng/mL.
NR  =  Not reported due to quality control failures.

R = Residuum Well.
S = Epikarst Well.
L = Bedrock Well.
Refer to Figure 5-17 for well locations.
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Table 5-20   Residential Well Groundwater PFOA Concentrations
November 2006

Sample ID Sample Average PFOA
Location (ppb, ng/mL)

DAL-GW-RESW01-0-061117 RESW01 0.365
DAL-GW-RESW02-0-061117 RESW02 2.59

Note: Wells have been abandoned and residents are connected to public water.

Refer to Figure 5-17 for former well locations.
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Table 5-21   Public Water PFOA Concentrations

Sample Location Sample Date Sample ID Sample Description Average PFOA 
(ppb, ng/mL)

Decatur Utilities (1)

10-Feb-05 DPWS-PW-0001-0-040210 Finished Water - Station 1 ND
10-Feb-05 DPWS-PW-0002-0-040210 Finished Water - Station 2 ND
10-Feb-05 DPWS-PW-0003-0-040210 Finished Water - Station 3 ND
10-Feb-05 DPWS-PW-0004-0-040210 Finished Water - Station 4 ND
10-Feb-05 DPWS-PW-WTPR-0-040210 Raw Water - Station 5 ND
25-Apr-05 DPWS-PW-DWTP-0-050425 Decatur Utilities WTP - Finished Water ND
29-Jun-05 DPWS-PW-FINW-0-050629 Decatur Utilities WTP - Finished Water ND
4-Oct-05 DPWS-PW-FW01-0-051004 Decatur Utilities WTP - Finished Water ND

13-Dec-05 DPWS-PW-FW02-0-051213 Decatur Utilities WTP - Finished Water ND
1-Mar-06 DPWS-PW-FW03-0-060301 Decatur Utilities WTP - Finished Water ND

West Morgan/East 
Lawrence

3-May-05 WMEL-PW-RW01-0-050503 West Morgan/East Lawrence WTP - RW 0.102
3-May-05 WMEL-PW-FW01-0-050503 West Morgan/East Lawrence WTP - FW 0.0880
4-Oct-05 WMEL-PW-FW01-0-051004 West Morgan/East Lawrence WTP - FW 0.0694

13-Dec-05 WMEL-PW-FW02-0-051213 West Morgan/East Lawrence WTP - FW 0.0442
1-Mar-06 WMEL-PW-FW03-0-060301 West Morgan/East Lawrence WTP - FW 0.155

Muscle Shoals
4-Oct-05 MSTP-PW-FW01-0-051004 Muscle Shoals WTP - Finished Water 0.0288

13-Dec-05 MSTP-PW-FW02-0-051213 Muscle Shoals WTP - Finished Water 0.0272
1-Mar-06 MSTP-PW-FW03-0-060301 Muscle Shoals WTP - Finished Water 0.0426

Florence
4-Oct-05 FWTP-PW-FW01-0-051004 Florence WTP - Finished Water 0.0254

14-Dec-05 FWTP-PW-FW02-0-051214 Florence WTP - Finished Water 0.0256
1-Mar-06 FWTP-PW-FW03-0-060301 Florence WTP - Finished Water 0.0433

Tennessee Valley 
Authority

4-Oct-05 TVATP-PW-FW01-0-051004 Tennessee Valley Authority WTP - FW 0.0308
14-Dec-05 TVATP-PW-FW02-0-051214 Tennessee Valley Authority WTP - FW 0.0302
1-Mar-06 TVATP-PW-FW03-0-060301 Tennessee Valley Authority WTP - FW 0.0394

Sheffield
5-Oct-05 SWTP-PW-FW01-0-051005 Sheffield WTP - Finished Water ND

14-Dec-05 SWTP-PW-FW02-0-051214 Sheffield WTP - Finished Water 0.0293
1-Mar-06 SWTP-PW-FW03-0-060301 Sheffield WTP - Finished Water 0.0419

ND = Not detected at or above 0.025 ng/mL.
DWTP = Decatur Utilities Water Treatment Plant.
WTP = Water Treatment Plant.
FW = Finished Water.
RW = Raw Water.
(1) Refer to Figure 5-18 for Decatur Utilities municipal water supply sampling locations.
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Table 5-22   Wastewater and Sludge PFOA Concentrations

Sample ID Sample Date Sample Description Average PFOA
(ppb*)

DPWS-WWI-DCTP01-0-060413 13-Apr-06 Dry Creek Influent 4.27
DPWS-WW-DCTP01-0-050503 03-May-05 Dry Creek Effluent 17.4

DPWS-WWE-DCTP01-0-060413 13-Apr-06 Dry Creek Effluent 7.08
DPWS-SL-DCTP01-0-050503 03-May-05 Dry Creek Sludge 528 (683)

DPWS-SL-DCTP01-0-0000 13-Apr-06 Dry Creek Sludge 1875
DAL-WW-EFF01-0-060413 13-Apr-06 3M Wastewater Effluent (Sanitary) 4.63
DAL-LCH-MCLF-0-050609 09-Jun-05 Morgan County Landfill Leachate 43.1

DAL-LCH-MCLF01-0-060414 14-Apr-06 Morgan County Landfill Leachate 48.7

*Units are ng/mL for aqueous samples and ng/g (dry weight) for sludge samples.
Concentrations in parentheses are field duplicate results.
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Table 5-23  Effluent Monitoring Results for Outfall 001

Average PFOA 
Concentration

Sample Date (ppb, μg/L)
1998 602
1999 766
2000 1028
2001 310

Jan-03 58
May-03 88.3

Jul-03 10.1
Nov-03 27.1
Jan-04 411.5
Jun-04 2.5
Dec-04 21.7
Feb-05 12.2

May-05 8.56
Aug-05 8.11
Dec-05 3.64
Feb-06 2.12
Jun-06 2.50

Aug-06 1.48
Dec-06 1.04
Mar-07 6.82
Jun-07 2.56
Jul-07 1.68
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Figure 5-1
Groundwater PFOA Concentrations

January 2005

700 0350
Feet

Legend:
Groundwater 
Sampling Location

3M Decatur, AL Facility

Daikin Property

All concentrations in ppb (ng/mL)

Note:
R - Residuum Well
S - Epikarst Well
L - Bedrock Well

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\PFOA_GW_0305_all.mxd, 25-Sep-07 10:34, ricksc



Chemical Plant

Tennessee River/
Wheeler Reservoir

Chemical Plant

Tennessee River/
Wheeler Reservoir

Figure 5-2
LOI Monitoring Wells

Groundwater PFOA Concentrations

400 0200 Feet
Legend:

3M Decatur, AL Facility

Monitoring Well
Location
Not detected at or
above 0.025 ng/mLND

Note:
R - Residuum Well
L - Bedrock Well

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\LOI_GW_con_Jan06_tables.mxd, 25-Sep-07 10:36, ricksc

Note:  All concentrations in ppb (ng/mL)

Date Average 
PFOA

09-Jun-05 42.2
17-Nov-05 49.9
23-Jun-06 64.5
10-Nov-06 58.4

220R

Date Average 
PFOA

09-Jun-05 52.9
17-Nov-05 67.6
23-Jun-06 100
10-Nov-06 71.8

220L

Date Average 
PFOA

08-Jun-05 5.98
17-Nov-05 8.88
23-Jun-06 7.90
09-Nov-06 6.79

226R

Date Average 
PFOA

08-Jun-05 ND
17-Nov-05 ND
23-Jun-06 ND
09-Nov-06 0.0296

226L

Date Average 
PFOA

07-Jun-05 1440
17-Nov-05 1333
23-Jun-06 1490
09-Nov-06 NR

310R
Date Average 

PFOA
07-Jun-05 0.573
17-Nov-05 0.385
23-Jun-06 0.439
09-Nov-06 0.425

317L

Date Average 
PFOA

07-Jun-05 0.153
17-Nov-05 ND
23-Jun-06 0.0447
09-Nov-06 0.0542

320L

Date Average 
PFOA

07-Jun-05 971
17-Nov-05 1167
23-Jun-06 NR
07-Nov-06 582

327R

Not reported due to 
quality control issueNR



Field 12
Field 13

Goose 
PondBP Property

Bakers 
Creek

Inactive
 Landfill

Off-Site
Marsh

Off-Site
Swamp

Fin
ley

 Is
lan

d R
oa

d

Field 9

Field 6

Field 8a

Field 3

Field 2Field 6

Field 7
Field 1

Field 4Field 8a

Sta
te 

Do
ck

s R
oa

d

Field 10
Field 11

Field 5

Ne
bo

 R
oa

d

Highway 20/72

Field 14

Tennessee River/
Wheeler Reservoir

Film 
Plant

Chemical 
Plant

Norfolk Southern Railroad

Field 8b

Field 12
Field 13

Goose 
PondBP Property

Bakers 
Creek

Inactive
 Landfill

Off-Site
Marsh

Off-Site
Swamp

Fin
ley

 Is
lan

d R
oa

d

Field 9

Field 6

Field 8a

Field 3

Field 2Field 6

Field 7
Field 1

Field 4Field 8a

Sta
te 

Do
ck

s R
oa

d

Field 10
Field 11

Field 5

Ne
bo

 R
oa

d

Highway 20/72

Field 14

Tennessee River/
Wheeler Reservoir

Film 
Plant

Chemical 
Plant

Norfolk Southern Railroad

Field 8b

Figure 5-3
Initial Subsurface Soil PFOA Concentrations

October - January 2005

1,000 0500 Feet

Legend:

3m Decatur, AL FacilityDaikin Property

Note:
NQ = Not quantifiable = Measured concentration
between the Limit of Detection (LOD)  0.2 ng/g (wet weight)
and the Limit of Quantitation  (LOQ) of 0.4 ng/g (wet weight)
ND = Not detected at or above LOD of 0.2 ng/g (wet weight)
All concentrations in ppb (ng/g)

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\PFOA_FormerSludge_SubSS_.mxd, 18-Dec-07 15:21, ricksc

Soil Boring Location
SB - Soil Boring Sample Location
SBC - Composite Soil Boring Sample Location

SB 132R Average 
PFOA

0.5 - 1 ft. 24.1
1 - 1.5 ft. 43.1
2 - 2.5 ft. 84.0
5 - 6 ft. 74.6

44.5 - 46.5 ft. 14.1

SB 133B Average 
PFOA

0.5 - 1 ft. 128
1 - 1.5 ft. 83.6
2 - 2.5 ft. 373
5 - 6 ft. 2760

16 - 17 ft. 454

SB 133R Average 
PFOA

0.5 - 1 ft. 82.0
1 - 1.5 ft. 56.8
2 - 2.5 ft. 143
5 - 6 ft. 123

18 - 19 ft. 282

SBC 133R Average 
PFOA

0 - 5 ft. 103
5 - 10 ft. 1320

10 - 15 ft. 1010
15 - 20 ft. 663
20 - 25 ft. 277
25 - 30 ft. 5.99

 SB 134B Average 
PFOA

0.5 - 1 ft. 602
1 - 1.5 ft. 357
2 - 2.5 ft. 407
5 - 6 ft. 1060

9 - 10 ft. 6220

 SB 134R Average 
PFOA

0.5 - 1 ft. 1330
1 - 1.5 ft. 477
2 - 2.5 ft. 873
5 - 6 ft. 8780

27 - 28 ft. 264

 SB 135R Average 
PFOA

0.5 - 1 ft. 261
1 - 1.5 ft. 951
2 - 2.5 ft. 1200
5 - 6 ft. 672

19 - 20 ft. 270

 SBC 134R Average 
PFOA

0 - 5 ft. 1350
5 - 10 ft. 4080

10 - 15 ft. 3800
15 - 20 ft. 1460
20 - 25 ft. 1040
25 - 30 ft. 493

 SB 130R Average 
PFOA

0.5 - 1 ft. 18.5
1 - 1.5 ft. 25.3
2 - 2.5 ft. 25.8
5 - 6 ft. 1460

15 - 16 ft. 602

 SB 131B Average 
PFOA

0.5 - 1 ft. 1870
1 - 1.5 ft. 778
2 - 2.5 ft. 725
5 - 6 ft. 408
8 - 9 ft. 483

 SB 131R Average 
PFOA

0.5 - 1 ft. 484
1 - 1.5 ft. 131
2 - 2.5 ft. 161
5 - 6 ft. 427

16 - 17 ft. 2190

 SBC 131R Average 
PFOA

0 - 5 ft. 420
5 - 10 ft. 2760

10 - 15 ft. 2280
15 - 20 ft. 2380
20 - 25 ft. 1670
25 - 30 ft. 506

 SB 136B Average 
PFOA

0.5 - 1 ft. 4.37
1 - 1.5 ft. 5.16
2 - 2.5 ft. 4.00
5 - 6 ft. 3.55

29 - 30 ft. 7.07

 SB 136R Average 
PFOA

0.5 - 1 ft. 3.93
1 - 1.5 ft. 3.00
2 - 2.5 ft. 1.86
5 - 6 ft. 4.31

29 - 30 ft. NQ

SB 137R Average 
PFOA

0.5 - 1 ft. 3.47
1 - 1.5 ft. 4.37
2 - 2.5 ft. 4.05
5 - 6 ft. 2.91

18 - 19 ft. ND

SBC 137R Average 
PFOA

0 - 5 ft. 4.70
5 - 10 ft. 0.922

10 - 15 ft. 3.52
15 - 20 ft. 4.10

SB 001B Average 
PFOA

0.5 - 1 ft. 2.44
1 - 1.5 ft. 1.61
2 - 2.5 ft. 3.50
5 - 6 ft. 2.54

23 - 24 ft. 0.473

SBC 001B Average 
PFOA

0 - 5 ft. 2.74
5 - 10 ft. 4.24

10 - 15 ft. 1.39
15 - 20 ft. 0.597
20 - 25 ft. 0.586
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Figure 5-4
Additional Subsurface Soil PFOA Concentrations

February/March 2006

1,000 0500 Feet
Legend:

3M Decatur, AL Facility

Note:
Field duplicates are shown in parentheses
All concentrations in ppb (ng/g)

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\Onsite_SubSS_April06.mxd, 26-Dec-07 14:34, ricksc

Sampling Locations
SS -Soil Sampling Locations
GP -Subsurface Soil Geoprobe
Sampling Locations

Field 5 
GP01

Average 
PFOA

0.5 - 1 ft. 18.4
1 - 1.5 ft. 27.9
2 - 2.5 ft. NR
5 - 6 ft. 1540

Field 5 
GP02

Average 
PFOA

0.5 - 1 ft. 7.74
1 - 1.5 ft. 28.2
2 - 2.5 ft. 42.2
5 - 6 ft. 46.0 (34.6)

Field 5 
GP03

Average 
PFOA

0.5 - 1 ft. 21.1
1 - 1.5 ft. 11.9 (14.0)
2 - 2.5 ft. 30.8
5 - 6 ft. 80.6

Field 5 
GP04

Average 
PFOA

0.5 - 1 ft. 4.69
1 - 1.5 ft. 22.5
2 - 2.5 ft. 27.7
5 - 6 ft. 6.71

Field 9 
SS0006

Average 
PFOA

1 - 1.5 ft. 8.92

Field 9 
SS0007

Average 
PFOA

1 - 1.5 ft. 49.1 (43.4)

Field 9 
SS0008

Average 
PFOA

1 - 1.5 ft. 115

Field 9 
SS0009

Average 
PFOA

1 - 1.5 ft. 21.1

Field 9 
SS0010

Average 
PFOA

1 - 1.5 ft. 409

Field 9 
SS0011

Average 
PFOA

1 - 1.5 ft. 238

Field 9 
SS0012

Average 
PFOA

1 - 1.5 ft. 468
Field 9 
SS0013

Average 
PFOA

1 - 1.5 ft. 46.6

Field 10 
GP01

Average 
PFOA

0.5 - 1 ft. 195
1 - 1.5 ft. 142
2 - 2.5 ft. NR (NR)
5 - 6 ft. 2240

Field 10 
GP02

Average 
PFOA

0.5 - 1 ft. 23.3
1 - 1.5 ft. 14.9
2 - 2.5 ft. 31.5
5 - 6 ft. NR

Field 10 
GP03

Average 
PFOA

0.5 - 1 ft. 1220
1 - 1.5 ft. NR
2 - 2.5 ft. 410
5 - 6 ft. 2160

Field 10 
GP04

Average 
PFOA

0.5 - 1 ft. NR
1 - 1.5 ft. NR
2 - 2.5 ft. NR
5 - 6 ft. 7990 (6160)

Field 11 
GP01

Average 
PFOA

0.5 - 1 ft. 1720
1 - 1.5 ft. 1400
2 - 2.5 ft. 1430
5 - 6 ft. 965

Field 11 
GP02

Average 
PFOA

0.5 - 1 ft. 3000
1 - 1.5 ft. 2770
2 - 2.5 ft. NR
5 - 6 ft. 2750

Field 11 
GP03

Average 
PFOA

0.5 - 1 ft. 203
1 - 1.5 ft. 536
2 - 2.5 ft. 4750 (6040)
5 - 6 ft. 563

Field 11 
GP04

Average 
PFOA

0.5 - 1 ft. 10.1
1 - 1.5 ft. 21.6
2 - 2.5 ft. 104
5 - 6 ft. 104

Field 12 
GP01

Average 
PFOA

0.5 - 1 ft. 413
1 - 1.5 ft. 139
2 - 2.5 ft. 204
5 - 6 ft. 309 (311)

Field 12 
GP02

Average 
PFOA

0.5 - 1 ft. 310
1 - 1.5 ft. 375
2 - 2.5 ft. 1100
5 - 6 ft. NR

Field 12 
GP03

Average 
PFOA

0.5 - 1 ft. 22.2
1 - 1.5 ft. 37.9
2 - 2.5 ft. NR
5 - 6 ft. 79.1

Field 12 
GP04

Average 
PFOA

0.5 - 1 ft. 13900
1 - 1.5 ft. NR
2 - 2.5 ft. 746 (579)
5 - 6 ft. 975

Field 13 
GP01

Average 
PFOA

0.5 - 1 ft. 462
1 - 1.5 ft. 354
2 - 2.5 ft. 8010
5 - 6 ft. 262

Field 13 
GP02

Average 
PFOA

0.5 - 1 ft. 398
1 - 1.5 ft. 465 (392)
2 - 2.5 ft. 734
5 - 6 ft. 473

Field 13 
GP03

Average 
PFOA

0.5 - 1 ft. 20.7
1 - 1.5 ft. 20.0
2 - 2.5 ft. 66.8
5 - 6 ft. 62.7

Field 13 
GP04

Average 
PFOA

0.5 - 1 ft. NR
1 - 1.5 ft. NR
2 - 2.5 ft. 101
5 - 6 ft. NR (209)

Daikin Property
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SS - Surface Soil Sample Locations
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Sample IDs ending in 
- 0000 - 0-3" Sample
- 0003 - 3-6" Sample

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\PFOA_SS_0105_concentration.mxd, 26-Dec-07 14:44, ricksc

Note:  ND - Not detected at or above Limit
of Quantitation (LOQ) of 0.2 ng/g (wet weight)
All concentrations in ppb (ng/g)

Figure 5-5
Initial Surface Soil PFOA Concentrations

October 2004 - January 2005
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Legend:
Sample Locations
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Figure 5-6
Additional Surface Soil PFOA Concentrations

February/March 2006

600 0300 Feet

Legend:
Sample Locations

3M Decatur, AL Facility

SS - Surface Soil Sample Locations
GP - Geoprobe Sample Locations
Sample IDs ending in:
  - 0000 = 0-3 inch sample
  - 0003 = 3-6 inch sample

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\Onsite_Surface_Soils_PFOA_.mxd, 26-Dec-07 14:50, ricksc

Note:
NR = Not reported due to quality control issues.
Field duplicates are shown in parentheses.
All concentrations are in ppb (ng/g)
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Figure 5-7
LOI Soil Boring

PFOA Concentrations
January 2005

Legend:
Soil Boring Locations

3M Decatur, AL Facility

Monitoring Well Location

Not detected at or above 0.2 ng/g
(wet weight)ND

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\LOI_soilboring_locations_tables.mxd, 25-Sep-07 10:51, ricksc

300 0150 Feet

SB 220R Average 
PFOA

0-3 inches 6.05
6-12 inches 2.35
2 - 2.5 feet 13.1
5 - 6 feet 4.11

17 - 18 feet 7.22

SB 220L Average 
PFOA

0-3 inches 10.0
6-12 inches 5.30
2 - 2.5 feet 61.2
5 - 6 feet 20.5
7 - 8 feet 18.4

SB 226R Average 
PFOA

0-3 inches 3.90
6-12 inches 4.85
2 - 2.5 feet 5.11
5 - 6 feet 1.89

18 - 19 feet 1.97

SB 226L Average 
PFOA

0-3 inches 6.30
6-12 inches 3.83
2 - 2.5 feet 3.73
5 - 6 feet 1.48

17 - 18 feet 1.92

SB 310R Average 
PFOA

0-3 inches 11.2
6-12 inches 2.00
2 - 2.5 feet 1.92
5 - 6 feet 7.61

37 - 38 feet 33.5

SB 317L Average 
PFOA

0-3 inches 20.4
6-12 inches 3.24
2 - 2.5 feet ND
5 - 6 feet 70.0

29 - 30 feet 2.63

SB 320L Average 
PFOA

0-3 inches 51.1
6-12 inches 23.8
2 - 2.5 feet 165
5 - 6 feet 187

17 - 18 feet ND
29 - 30 feet 41.6

SB 327R Average 
PFOA

0-3 inches 810
6-12 inches 4270
2 - 2.5 feet 527
5 - 6 feet 313

15 - 16 feet 217

Note:  All concentrations in ppb (ng/g)
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Figure 5-8
Vegetation PFOA Concentrations

October 2004

0 800400 Feet

Legend:

3M Decatur, AL Facility

Small Mammal Sampling Area
Vegetation Sample Locations

V01-PAP-4.3

V01-AVP-3.28

V01-RCP-1.99
V01-SSP-2.52

Northwest Background Area

AVP - Broomsedge (Andropogon virginicus)
PAP - Pokeweed  (Phytolacca americana)
RCP - Curly dock  (Rumex crispus)
SSP - Goldenrod  (Solidago spp.)
UGP - Unidentified grass

Vegetation sample codes

Not reported due to quality control issuesNR

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\veg_results.mxd, 26-Dec-07 14:55, ricksc
Note:  All concentrations in ppb (ng/g)
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Figure 5-9
Small Mammal PFOA Concentrations

October 2004
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Legend:

Daikin Property

Small Mammal Sampling Area

Not quantifiable = measured concentration between the 
Limit of Detection (LOD) which is 400 ng/mL and the
Limit of Quantitation (LOQ) which is 1000 ng/mL (serum)
or the measured concentration is between the LOD
which is 20 ng/g and the LOQ which is 100 ng/g (liver)

NQ

Not detected at or above 400 ng/mL (serum) or 
20 ng/g (liver)ND

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\small_mammal_results.mxd, 03-Jan-08 10:58, ricksc
3M Decatur, AL Facility
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Figure 5-10
Tennessee River Initial 

Sediment PFOA Concentrations
December 2004
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FOX CREEK SAMPLING AREA
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Not detected at or above
0.2 ng/g (wet weight)ND

Not quantifiable = measured
concentration between the
Limit of Detection (LOD)of
0.2 ng/g (wet weight) and the 
Limit of Quantitation (LOQ) 
of 0.4 ng/g (wet weight)

NQ
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Note:  All concentrations are
in ppb (ng/g)

File: \\Fsfed01\TIG\3MDec\MXD\Initial_SD_results.mxd, 26-Nov-07 12:19, ricksc

Map Source:
U.S. Department of Agriculture,
Farm Services Agency,
Aerial Photography Field Office;
National Agricultural Imagery 
Program (NAIP)
Digital Orthorectified Images (DOQ),
Alabama 2005

3M Decatur Facility
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Figure 5-11
Tennessee River Initial Surface Water

PFOA Concentrations
December 2004

3M Decatur, AL Facility

Legend
Surface Water Sampling Locations

File: \\Fsfed01\TIG\3MDec\MXD\Sw_Results_2004_PFOA_11x17.mxd, 20-Sep-07 09:44, ricksc

Not detected at or above Limit of Quantitation (LOQ) of 0.025 ng/mL (ppb)ND

Note:  All concentrations are in ppb (ng/mL)

Map Source:
U.S. Department of Agriculture, Farm Services Agency, Aerial Photography
Field Office; National Agricultural Imagery Program (NAIP)
Digital Orthorectified Images (DOQ), Alabama 2005

3M Decatur Facility
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Figure 5-12
Additional Surface Water

and Sediment PFOA Concentrations
April 2006

Legend:

3M Decatur, AL Facility

SW - Surface Water
SD - Sediment

Surface Water/Sediment

Note:
ND = Not detected at Limit of Quantitation (LOQ) of 0.2 ng/g (sediment) , 0.025 ng/mL (surface water)
All concentrations are in ppb.

Surface Water

Daikin Property
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Figure 5-13
Tennessee River Supplemental Surface Water

PFOA Concentrations
July 2005

Longitudinal Sampling Locations 

Transect Sampling Locations

Map Source:
U.S. Department of Agriculture, Farm Services Agency, Aerial Photography
Field Office; National Agricultural Imagery Program (NAIP)
Digital Orthorectified Images (DOQ), Alabama 2005

Notes:  
(F)  = Filtered Sample
ND = Not Detected at or above 0.00492 ng/mL
All concentrations in ppb (ng/mL)

3M Decatur
Facility

File: \\Fsfed01\TIG\3MDec\MXD\SW_PFOA.mxd, 06-Aug-07 15:53, ricksc
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Figure 5-14
Tennessee River Porewater, Surface Water, 

and Sediment PFOA Concentrations
August 2005

300 0150 Feet

3M Decatur, AL Facility

TENNESSEE RIVER/
WHEELER RESERVOIR

Legend
Sampling Location

Notes: Porewater (interstitial water; IW), surface water
(SW) and sediment (SD) sampling locations are co-located.
All concentrations in ppb (ng/mL water, ng/g sediment)

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\transect_0805_PFOA_tables.mxd, 20-Sep-07 10:02, ricksc

Surface Water 0.107
Porewater 4.24
Sediment 5.28

Station 001

Surface Water 0.195
Porewater 5.70
Sediment 3.02

Station 002

Surface Water 0.146
Porewater 0.524
Sediment 2.50

Station 003

Surface Water 0.420
Porewater 0.122
Sediment 0.393

Station 004

Surface Water 0.0734
Porewater 0.0977
Sediment 7.72

Station 005

Surface Water 0.129
Porewater 0.215
Sediment 0.756

Station 006

Surface Water 0.211
Porewater 3.44
Sediment 5.43

Station 007

Surface Water 0.368
Porewater 50.3
Sediment 3.26

Station 008

Surface Water 0.122
Porewater 70.4
Sediment 24.1

Station 009

Surface Water 0.147
Porewater 6.95
Sediment 7.38

Station 010

Surface Water 0.125
Porewater 15.7
Sediment 2.12

Station 011

Surface Water 0.118
Porewater 39.0
Sediment 3.90

Station 012
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3M Decatur, AL Facility

Figure 5-15
Tennessee River

Fish and Clam PFOA Concentrations
December 2004

UPSTREAM SAMPLING AREA
(LOC-3; DL3)BAKERS CREEK SAMPLING AREA

(DBC)

CROSS RIVER SAMPLING AREA
(LOC-2; DL2)

3M and DYNEON FACILITY
OUTFALL SAMPLING AREA (DOU)

MALLARD CREEK
SAMPLING AREA (DMC)

FOX CREEK SAMPLING AREA
(LOC-1; DL1)

Not detected at or above
0.2 ng/g ND

Not quantifiable = measured
concentration between 
the Limit of Detection
(LOD) 0.2 ng/g and the 
Limit of Quantitation (LOQ) 
which is 0.4 ng/g 

NQ

Fish and Clam Sample Areas

File: \\Fsfed01\TIG\3MDec\MXD\Fish_and_clam_results.mxd, 06-Sep-07 10:07, ricksc

Species Sample 
Matrix Average PFOA (ppb, ng/g)

Channel Catfish Fillet ND / 0.588 / ND / ND / ND
Channel Catfish Whole Body ND / ND / ND / NQ / ND

Largemouth Bass Fillet ND / ND / ND / ND / ND
Largemouth Bass Whole Body ND / ND / ND / ND / ND

Asiatic Clam Whole Body NQ

Species Sample 
Matrix Average PFOA (ppb, ng/g)

Channel Catfish Fillet ND / ND / ND / ND / ND
Channel Catfish Whole Body ND / ND / ND / ND / ND

Largemouth Bass Fillet ND / ND / ND / ND / NQ
Largemouth Bass Whole Body ND / ND / ND / ND / ND

Asiatic Clam Whole Body 0.508
Species Sample 

Matrix Average PFOA (ppb, ng/g)
Channel Catfish Fillet ND / NQ / ND / ND / ND
Channel Catfish Whole Body NQ / 0.774 / NQ / NQ / NQ

Largemouth Bass Fillet ND / ND / ND / ND / ND
Largemouth Bass Whole Body ND / ND / NQ / NQ / NQ

Asiatic Clam Whole Body 0.508

Species Sample 
Matrix Average PFOA (ppb, ng/g)

Channel Catfish Fillet NQ / ND / ND / ND / ND
Channel Catfish Whole Body NQ / NQ / NQ / NQ / ND

Largemouth Bass Fillet 0.588 / ND / ND / ND / ND
Largemouth Bass Whole Body NQ / 4.01 / ND / NQ / NQ

Asiatic Clam Whole Body 0.582

Note:  Concentrations in 
parentheses are field 
duplicate values

Species Sample 
Matrix Average PFOA (ppb, ng/g)

Channel Catfish Fillet NQ / NQ / NQ / NQ / 1.30
Channel Catfish Whole Body 0.812 / 5.68 / 5.16 / 1.51 / 2.42

Largemouth Bass Fillet 4.01 / 2.47 / 0.930 / 1.42 / 1.16 (0.594)
Largemouth Bass Whole Body 6.06 / 2.85 / 3.08 / 5.22 / 3.31

Asiatic Clam Whole Body 0.720

Species Sample 
Matrix Average PFOA (ppb, ng/g)

Channel Catfish Fillet 0.650 / 0.568 / 0.758 / 1.62 / 0.794
Channel Catfish Whole Body 0.618 / 2.10 / 4.96 / 4.14 / 2.80

Largemouth Bass Fillet 2.56 / 2.15 (2.22) / 2.18 / 0.780 / 3.26
Largemouth Bass Whole Body 2.54 / NQ / 2.80 / 5.32 / 1.08

Asiatic Clam Whole Body 1.01

3M Decatur Facility
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Figure 5-16
Off-Site Residuum Wells

Soil Boring PFOA Concentrations
February/March 2006

1,000 0500 Feet

Legend:
Monitoring Well Locations

3M Decatur, AL Facility

R - Residuum Well

Note:
NR = Not reported due to quality control issues.
Field duplicates are shown in parentheses

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\Offsite_SubSS_April06.mxd, 26-Dec-07 15:07, ricksc

Soil Boring 
603R

Average PFOA 
(ppb, ng/g)

0-3 inches NR
6-12 inches 4.03
1-1.5 feet 5.06
5-6 feet 3.71

10-11 feet 1.28 (0.963)

Soil Boring 
604R

Average PFOA 
(ppb, ng/g)

0-3 inches 2.29
6-12 inches 3.75
1-1.5 feet 1.54
5-6 feet 5.62

10-11 feet 0.356

Soil Boring 
138R

Average PFOA 
(ppb, ng/g)

0-3 inches 28.4
6-12 inches 53.0
1-1.5 feet 44.1
5-6 feet 104

10-11 feet 312 (309)

Soil Boring 
602R

Average PFOA 
(ppb, ng/g)

0-3 inches 6.35
6-12 inches 6.82
1-1.5 feet 3.64
5-6 feet 0.720

10-11 feet 0.613
Soil Boring 

605R
Average PFOA 

(ppb, ng/g)
0-3 inches 7.91 (7.80)

6-12 inches 7.64
1-1.5 feet 2.99
5-6 feet 1.02

10-11 feet 0.856

Soil Boring 
601R

Average PFOA 
(ppb, ng/g)

0-3 inches 1.93 (2.10)
6-12 inches 1.89
1-1.5 feet NR (1.91)
5-6 feet 1.16

10-11 feet 0.458 (0.442)

1 - 1.5 feet 1.82 (1.91)

Daikin Property
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Figure 5-17
Off-Site Groundwater
PFOA Concentrations

1,000 0500 Feet

Legend:
Monitoring Well Locations

3M Decatur, AL Facility

R - Residuum Well
S - Epikarst Well
L - Bedrock Well
OSM - Off-Site Marsh Well

Surface Water
/Sediment

Notes:
ND = Not detected at or above the Limit of Quantitation (LOQ) of  25 ng/L.
NR = Not reported due to quality control issues.
All concentrations are in ppb (ng/mL)
(1)  Wells abandoned.
(2)  Wells abandoned and residences connected to public water.

File: \\Fsfed01\TIG\3MDec\MXD\Chemical_Plant\Offsite_GW_PFOA_April06.mxd, 26-Dec-07 15:11, ricksc

Surface Water

Residential Well

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

138R 12-Apr-06 NR
138S 12-Apr-06 NR
138L 11-Apr-06 0.232

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

601R 13-Apr-06 0.107
601S 13-Apr-06 0.121
601L 13-Apr-06 19.8

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

602R 13-Apr-06 0.591
602S 13-Apr-06 0.548
602L 13-Apr-06 2.94

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

603R 13-Apr-06 0.557
603S 12-Apr-06 0.343
603L 13-Apr-06 0.146

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

604R 13-Apr-06 0.710
12-Apr-06 0.973
01-Dec-06 0.598
12-Apr-06 1.59
01-Dec-06 1.51

604S

604L

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

605R 12-Apr-06 0.0881
605L 12-Apr-06 ND

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

OSM 13-Apr-06 641

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

RESW01 17-Nov-06 0.365

Sample 
Location

Sample 
Date

Average PFOA 
(ppb, ng/mL)

RESW02 17-Nov-06 2.59

(1)
(1)
(1)

(2)

(2)

Daikin Property
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3M Decatur, AL Facility

Figure 5-18
Decatur Municipal Water

Supply PFOA Concentrations
February 2005

File: \\Fsfed01\TIG\3MDec\MXD\munic_water_samps_PFOA.mxd, 20-Sep-07 10:24, ricksc

ND Not detected at or above 
Limit of Quantitation (LOQ)
of 0.025 ng/mL

Map Source:
U.S. Department of Agriculture, Farm 
Services Agency, Aerial Photography
Field Office; National Agricultural
Imagery Program (NAIP)
Digital Orthorectified Images (DOQ), 
Alabama 2005

River Mile Marker



 

6. FINDINGS  

The following subsections present the key findings of the PFOA Environmental 

Monitoring Program for the 3M Decatur, Alabama facility. 

6.1 GROUNDWATER 

The water-bearing zones (in order from shallow to deep), which are evident at and 

adjacent to the 3M Decatur, Alabama facility, include:  

• Residuum:  The residuum shallow water-bearing zone, also referred to as the 
water table, is found within this soil layer. 

• Epikarst: The epikarst middle water-bearing zone is found within the portion of 
bedrock that exhibits transitional weathering from completely weathered rock 
(i.e., saprolite residuum soil) to the underlying competent bedrock. 

• Bedrock: The bedrock water-bearing zone is found within the fractures and 
solution cavities of the limestone bedrock. 

The on-site groundwater flow pathways are well characterized and understood as 

described in the following subsections. 

6.1.1 On-Site Groundwater – Former Sludge Incorporation Area 

Groundwater Flow Direction  

• At the former sludge incorporation area south of the Norfolk Southern Railroad, 
groundwater in each of the three water-bearing zones generally flows radially 
from Field 6 to the east, south and west.  Groundwater flowing east is toward 
Bakers Creek.  The residuum and epikarst groundwater, flowing south and west, 
appear to be intercepted by the drainage system in the southwestern portion of the 
Site, which directs flow to Bakers Creek.  The bedrock groundwater flowing 
south and west does not appear to be influenced by this drainage system and flows 
westward toward the BP property. 

At the former sludge incorporation area north of the Norfolk Southern Railroad 
(Fields 12 and 13), groundwater flow is to the north and west. 
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• In the southwest corner of the former sludge incorporation area (Field 14), the 
drainage ditch separates Field 14 from the rest of the fields.  Hydrogeologic data 
suggest that this drainage feature intercepts residuum groundwater that flows in a 
northerly direction in Field 14 and residuum groundwater from the remainder of 
the adjacent fields that flows in a southwesterly direction.  The groundwater 
gradient within the bedrock groundwater is not affected by the Field 14 drainage 
feature and tends to flow to the northwest and west. 

Other Key Hydrogeologic Findings 

• Groundwater elevations within the former sludge incorporation area indicate 
restricted downward vertical movement between the three groundwater zones 
with vertical communication occurring only in localized areas across the site. 

• Of the three water-bearing zones, the epikarst is more transmissive and tends to be 
the preferred pathway for lateral groundwater flow. 

• Geologic cross sections indicate that the thickness of the epikarst zone is variable; 
however, in the northern part of the former sludge incorporation area (Field 9), 
the thickness of the epikarst zone increases moving westward toward the property 
line at Finley Island Road. 

• Potentiometric data indicate a groundwater high in all three zones associated with 
the area of Field 6.  Geologic data for this Field 6 area suggest limited 
development of the epikarst system and poorly developed bedrock fracture 
systems impeding vertical flow in this area.  This is in contrast to the northwest 
portion of the former sludge incorporation area (well cluster 130 in Field 9) where 
the epikarst is more significantly developed.   

On-Site Groundwater PFOA Analytical Data – Former Sludge Incorporation Area 

The analytical data are summarized in Table 5-1 and Figure 5-1. 

• The highest PFOA concentrations ranging from 2,463 to 3,857 ppb were detected 
in residuum groundwater at Field 9 (131R) and Field 8b (134R and 135R). 

• Except at Field 6 (132R,S,L and 133R,S,L) and Field 14 (136R,S,L), PFOA 
concentrations in groundwater generally decrease with depth (i.e., residuum 
groundwater typically having the higher concentration). 

• The lowest PFOA concentrations generally occurred in Field 14 where no sludge 
was incorporated.  In Field 14, well set 136R,S,L indicates two orders-of-
magnitude increase in PFOA concentrations with depth (1.08 ppb in 136R, 94.7 in 
136S, 139 ppb in 136L).  The increasing concentration trend in Field 14 is likely 
associated with the effect of the drainage feature which intercepts shallow 
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groundwater from the former sludge incorporation area, but not the bedrock 
groundwater.  Therefore, as depth increases, the influence of deeper groundwater 
from other adjacent fields may be evident. 

6.1.2 On-Site LOI Well Groundwater – Chemical Plant and Closed Inactive 
Landfill Area 

Groundwater Flow Direction and Key Hydrogeologic Findings 

• The LOI wells are located on the northern portion of the 3M Decatur facility.  
Groundwater flow in this area of the facility is to the north and northeast toward 
the Tennessee River and Bakers Creek. 

• In 2006, a groundwater recovery system was installed into the epikarst/shallow 
bedrock at two wells in the Chemical Plant area under a non-fluorochemical 
remediation program.  The groundwater elevation observed at bedrock well 307L 
appears to be influenced by the groundwater recovery system in the Chemical 
Plant area, which is creating a depression in the groundwater surface in this area. 
A second groundwater recovery system was installed at the former incinerator pad 
into the residuum zone, but it pumps at only a low rate and has less influence than 
the Chemical Plant system. 

On-Site LOI Groundwater PFOA Analytical Data – Chemical Plant and Closed 
Inactive Landfill Area 

The analytical data are summarized in Table 5-2 and Figure 5-2. 

• The highest PFOA concentrations were detected in residuum wells 310R (1,333 
to 1,490 ppb) and 327R (582 to 1,167 ppb) on the north side of the Chemical 
Plant area near the Tennessee River and the former incinerator pad, respectively.  
These locations are being addressed by the groundwater recovery systems that 
are currently operational. 

• The lowest PFOA concentrations occurred at bedrock well 226L (ND to 0.0296 
ppb), which is southeast of the Chemical Plant and south of the facility WWTP, 
and bedrock well 320L (ND to 0.153 ppb), which is west of the Chemical Plant. 
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6.1.3 Off-Site Groundwater 

Groundwater Flow Direction and Key Hydrogeologic Findings 

• The groundwater flow gradients from the former sludge incorporation area are 
described as follows: 

− The residuum and epikarst groundwater flows from the former sludge 
incorporation area east across State Docks Road towards Bakers Creek, south 
across Highway 20, and to the west across Finley Island Road. 

− Shallow bedrock groundwater flows east across State Docks Road towards 
Bakers Creek and to the west across Finley Island Road. 

• The off-site groundwater flow gradients in the southwest are described as follows: 

− The residuum and epikarst groundwater flows northeasterly toward Field 14. 

− The shallow bedrock groundwater flows in a northwesterly direction. 

• The Tennessee River is a hydraulic barrier to groundwater flow to the north.  This 
is supported by a flow net analysis, which indicated that the distance into the 
Tennessee River from the facility’s shoreline, which would receive the majority 
of groundwater discharge from the Chemical Plant area, is 200 feet. The 
Tennessee River is approximately 3 miles wide adjacent to the facility. 

Off-Site Groundwater PFOA Analytical Data 

The analytical data are summarized in Table 5-19 and Figure 5-17. 

• The highest PFOA concentration was detected in the off-site marsh (OSM) well 
(641 ppb).  This well is located just west of Field 9 and was formerly pumped to 
supply water to the off-site pond. Pumping from this well was terminated and the 
pond has reverted to a marsh. The remaining off-site well concentrations (ND to 
19.8 ppb) were more than an order-of-magnitude lower. 

• The off-site groundwater concentrations at well sets 601 through 605 are one to 
three orders-of-magnitude lower than on-site groundwater concentrations.  The 
PFOA concentrations at the 601 well set ranged from 0.107 to 19.8 ppb.  This 
well set has been abandoned.  The PFOA concentrations at the remaining well 
sets ranged from 0.0881 ppb at 605R to 2.94 ppb at 602L. 

• Well set 605 is located east of Bakers Creek. The ND in the bedrock well and the 
trace concentration (0.0881 ppb) in residuum indicate that Bakers Creek is 
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providing a hydraulic barrier to eastward groundwater flow from the former 
sludge incorporation area fields. 

6.1.4 Former Off-Site Residential Wells 

The analytical data are summarized in Table 5-20 and Figure 5-17. 

• Two residential wells were identified in areas in the immediate vicinity of the site 
and a water sample was collected from each well. 

• PFOA was detected at concentrations of 0.365 (RESW01) and 2.59 ppb 
(RESW02). 

• Residential wells RESW01 and RESW02 have been abandoned and the 
residences connected to Decatur Utilities public water. 

6.2 SOIL 

6.2.1 On-Site Soil  

The analytical data are summarized in Tables 5-3 through 5-5 and Figures 5-3 through  

5-7. 

Surface Soil (0 to 6 inches bgs) 

• The lowest PFOA concentrations in surface soil occurred in Field 14 and the 
northwest background area locations where no sludge was applied.  PFOA 
concentrations in control Field 14 ranged from 0.649 to 9.92 ppb.  The northwest 
background area PFOA concentrations were within this same range. 

• In the former sludge incorporation area, PFOA surface soil concentrations ranged 
from ND at SB-130R (0 to 3 inches bgs) in Field 9 to 11,900 ppb at SS-SS04 (3 to 
6 inches bgs) in Field 12.  The higher surface soil concentrations in the former 
sludge incorporation area were typically found in Fields 8b, 12 and 13. 

• With the exception of Field 14 and the northwest background area, the lower 
concentrations were typically found in Field 5 (Fields 8a and 7 were not sampled). 

• At the LOI wells, PFOA surface soil concentrations ranged from 3.90 (226R, 0 to 
3 inches bgs) east of the landfill to 810 ppb (327R, 0 to 3 inches bgs), adjacent to 
the former incinerator pad. 
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Subsurface Soil 

• PFOA was generally found throughout the entire depth of the borings down to the 
water table.  Because PFOA was detected in groundwater in the same area, it 
appears that PFOA has leached from the soil and migrated vertically to the 
groundwater. 

• The lowest PFOA concentrations in subsurface soil occurred in Field 14 and the 
northwest background area locations where no sludge was applied.  PFOA 
concentrations in control Field 14 ranged from 0.922 to 7.07 ppb.  The northwest 
background area PFOA concentrations also were in this same range (0.473 to 4.24 
ppb). 

• In the former sludge incorporation area, PFOA subsurface soil concentrations 
ranged from 3.29 ppb at SB-GP04 (0.5 – 1 ft bgs) in Field 5 to 13,900 ppb at SB-
GP04 (0.5 – 1 ft bgs) in Field 12.  The highest subsurface soil concentrations in 
the former sludge incorporation area were detected in Field 8b at 5 to 15 ft bgs, 
Field 9 at 5 to 20 ft bgs, Field 10 at 5 to 6 ft bgs, Field 11 at 2 to 2.5 ft bgs, Field 
12 at 0.5 to 1 ft bgs, and Field 13 at 2 to 2.5 ft bgs. Field 11, 12 and 13 were not 
sampled below 6 ft bgs. 

• At the LOI wells, PFOA subsurface soil concentrations ranged from 1.48 (226L, 5 
to 6 ft bgs) located east of the landfill to 4,270 ppb (327R, 6 to 12 inches bgs), 
adjacent to the former incinerator pad.  

6.2.2 Off-Site Soil 

The analytical data are summarized in Table 5-18 and Figure 5-16. 

• PFOA concentrations detected at off-site soil borings 601 through 605 were found 
throughout the soil column down to 11 ft bgs and ranged from 0.356 to 7.91 ppb, 
which is in the same range as control Field 14 and the northwest background area 
concentrations.  The off-site soil PFOA concentrations generally decreased with 
depth to the water table. 

6.3 ON-SITE SMALL MAMMAL 

The analytical data are summarized in Table 5-7 and Figure 5-9. 

• In accordance with the MOU, small mammal sampling was conducted to assess 
the presence of PFOA in biota. 
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• The hispid cotton rat was selected as the target small mammal species because of 
their prevalence in the former sludge incorporation area, herbivorous dietary 
characteristics and ecological significance.  

• The hispid cotton rat liver PFOA concentrations were ND (< 20 ppb) in all 
samples. 

• The hispid cotton rat serum PFOA concentrations were all ND (< 400 ppb) except 
for two samples, which were NQ (between 400 and 1,000 ppb). 

6.4 ON-SITE VEGETATION 

The analytical data are summarized in Table 5-6 and Figure 5-8. 

• In accordance with the MOU, vegetation sampling was conducted to assess the 
presence of PFOA in biota.   

• The vegetation species selected for sampling in the former sludge incorporation 
area were based on the dietary preferences of the hispid cotton rat. These species 
include pokeweed, curly dock, goldenrod, broomsedge and an unidentified grass. 

• PFOA was detected in all the vegetation samples. The vegetation that exhibited 
the highest concentrations of PFOA were pokeweed and the unidentified grass.  
PFOA concentrations detected in vegetation from Fields 6, 8b and 9 ranged from 
9.78 (Field 9) to 924 ppb (Field 8b). 

• The lowest PFOA concentrations in vegetation were detected in Field 14 and the 
northwest background area concentrations ranging from 1.99 to 11.4 ppb.  

6.5 SURFACE WATER (ON-SITE AND OFF-SITE) 

The analytical data are summarized in Tables 5-8 through 5-11 and 5-14 and Figures 5-10 

through 5-12. 

• Off-site marsh – The highest PFOA concentrations in surface water occurred at 
the off-site marsh with concentrations of 249, 277 and 526 ppb detected at 3 
locations.  This location is the former off-site pond which was maintained by 
pumping from an extraction well. The pumping has been terminated, and this 
pond has reverted to a marsh.  Therefore, this surface water no longer exists. 

• The drainage ditch along Field 14 collects runoff from the off-site marsh and 
Fields 14 and 10. Hydrogeologic data suggest that this drainage feature also 
intercepts residuum groundwater that flows in a northerly direction from Field 14 
and from the remainder of the adjacent fields in a southwesterly direction.  The 
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• The Avenue A drainage ditch runs along the south side of Avenue A in the plant 
area.  The Avenue A ditch receives overflow from Goose Pond, drainage from 
the landfill area and Avenue A, and drains into Bakers Creek Cove. PFOA 
concentrations in the Avenue A ditch ranged from 1.79 to 12.1 ppb with the 
highest levels at LOC005. 

• The Goose Pond receives water pumped from the Tennessee River and runoff 
from the northern portion of Field 13 and adjacent areas.  PFOA concentrations 
in surface water collected at three locations ranged from 0.318 to 2.66 ppb. 

• Tennessee River – The analytical data are summarized in Table 5-12 and Figure 
5-13. 

− Transect surface water samples were collected at three locations across the 
river.  The first transect was located at the 3M facility and the other two 
at downstream locations.  PFOA ranged from 0.00266 to 0.435 ppb.  At 
each transect, the highest PFOA concentrations were detected on the 
south side of the transect closest to the shore where the facility is located.  
PFOA concentrations at the shoreline decreased in a downstream 
direction. 

− Longitudinal surface water samples were collected at 11 locations 
extending from 7 miles upstream to 46 miles downstream.  PFOA 
concentrations ranged from ND (RM 307 and 301, upstream) to 0.0673 
ppb (RM 295, 5 miles downstream).  Concentrations of PFOA in surface 
water generally decrease with increasing distance downstream of the 
facility to Wilson Lake and stabilize thereafter. 

− The highest PFOA concentrations of surface water collected from the 
fish/clam sampling areas occurred at the facility outfall (001) and Bakers 
Creek sampling locations, with concentrations of 3.87 and 1.71 ppb, 
respectively. 

− Field-filtered surface water samples had slightly lower PFOA 
concentrations than their unfiltered counterpart. 

6.6 SEDIMENT (ON-SITE AND OFF-SITE) 

The analytical data are summarized in Tables 5-8 through 5-11 and 5-15 and Figures 5-10 

through 5-12. 
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• Sediment sampling points discussed below were co-located with the surface 
water sampling points. 

• On-site Avenue A sediment sample PFOA concentrations ranged from 1.64 to 
347 ppb.  The lower concentration was found LOC001 and the higher 
concentration was found at LOC004. 

• On-site Goose Pond – The Goose Pond PFOA sediment concentrations collected 
at two locations in the pond were ND and 6.84 ppb. 

• Off-site marsh – The highest PFOA concentrations in sediment occurred at the 
off-site marsh at the three sample locations with concentrations of 875, 913 and 
2,385 ppb when the pond water was being maintained by extraction well 
pumping.  Pumping has been discontinued and previous conditions no longer 
exist. 

• Tennessee River and Bakers Creek 

− Sediment sampling was performed at the LOI and initial Phase 2 
locations on the river and in Bakers Creek at points co-located with 
surface water samples. 

− At the WWTP plant outfall (001) in Bakers Creek cove, the sediment 
sample PFOA concentrations ranged from 19.5 to 47.1 ppb, which were 
the highest concentrations in the Tennessee River/Bakers Creek. 

− Sediment PFOA concentrations ranged from 3.25 to 4.11 ppb in the 
Bakers Creek samples and decreased at Tennessee River locations 
downstream. 

6.7 POREWATER, SEDIMENT AND SURFACE WATER (OFF-SITE) 

The analytical data are summarized in Table 5-13 and Figure 5-14. 

• Co-located porewater, sediment and surface water samples were collected at 12 
locations near the facility shoreline. The sampling locations were approximately 
100 ft off-shore and spanned an approximately 2,200-ft length of shoreline. This 
is the area where groundwater discharge to the river was predicted and 
encompassed visible seep areas. 

• Porewater samples were collected approximately 6 to 12 inches into the base of 
the river bed, and it is believed that this water represents the discharge of 
groundwater into the river. The porewater samples ranged from 0.0977 to 70.4 
ppb, with higher concentrations located at Station 009. 
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• The surface water samples ranged from 0.0734 to 0.420 ppb, with higher 
concentrations located at Station 004. 

• The sediment samples ranged from 0.393 to 24.1 ppb, with higher concentrations 
located at Station 009 and Station 010, which are north of the Chemical Plant 
area. 

• The surface water concentrations were less than the co-located porewater sample 
concentrations.  At locations STA007 through STA012, across from the Chemical 
Plant, the surface water concentrations were 1 to 2 orders-of-magnitude less than 
the co-located porewater samples.   

• The highest porewater concentration was in the same location as the highest 
sediment sample concentration.   

• These data tend to confirm the migration pathway of groundwater discharge to 
surface water (Tennessee River). 

6.8 FISH AND CLAMS 

The analytical data are summarized in Tables 5-16 and 5-17 and Figure 5-15. 

• PFOA was detected or NQ in all fish collected from Bakers Creek cove, which 
receives the discharge from 3M facility WWTP outfall (DOU), and from Bakers 
Creek (DBC) as follows: 

− Largemouth bass (fillet) – 0.780 to 4.01 ppb 

− Largemouth bass (whole body) – 1.08 to 6.06 ppb 

− Channel catfish (fillet) – 0.568 to 1.62 ppb (4 out of 10 samples were 
NQ) 

− Channel catfish (whole body) – 0.618 to 5.68 ppb 

• The Bakers Creek cove is the location where the largest number of fish samples 
exhibited detected PFOA concentrations, as well as the location where the highest 
surface water and sediment sample PFOA concentrations were detected in 
Tennessee River/Bakers Creek.   This also is the location where effluent from the 
facility’s on-site wastewater treatment plant discharges to the Tennessee River at 
Outfall 001.  

• At the upriver location LOC-3 (DL3), in the Tennessee River, PFOA was detected 
in only one sample (channel catfish - fillet) at 0.588 ppb.  The remainder of the 
fish samples collected upriver were ND (< 0.2 ppb) or NQ (greater than 0.2 ppb 
and less than 0.5 ppb). 
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• At the cross river location LOC-2 (DL2) on the north side of the Tennessee River 
across from the 3M facility, all of the fish samples were ND or NQ. 

• At the Fox Creek location LOC-1 (DL1) downstream from the 3M facility, PFOA 
was detected in only one sample (channel catfish – whole body) at 0.774 ppb.  
The remainder of the fish samples were ND or NQ. 

• At the downriver Mallard Creek location (DMC) located downstream from Fox 
Creek, PFOA was detected in only two samples (largemouth bass – fillet) at 0.588 
ppb and (large mouth bass – whole body) at 4.01 ppb.  The remainder of the fish 
samples were ND or NQ. 

• PFOA was detected in each of the five clam samples collected from downstream 
locations with concentrations ranging from 0.508 to 1.01 ppb.  The clam sample 
from the upriver location LOC-3 (DL3) was NQ.  

6.9 OUTFALL 001 

The analytical data are summarized in Table 5-23. 

• Effluent PFOA data collected at Outfall 001 indicate that since PFOA production 
phase-out in 2000, there has been a 1000-fold decrease in concentrations of PFOA 
detected in the effluent.   

6.10 POTABLE WATER TREATMENT PLANTS 

The analytical data are summarized in Table 5-21 and Figure 5-18. 

6.10.1 Decatur Utilities Potable Water Treatment Plant (WTP) 

• The Decatur Utilities WTP obtains raw water from the Tennessee River upstream 
from the 3M facility. 

• PFOA was not detected (ND) in the five finished water samples collected over 6 
months from the Decatur Utilities WTP. 

6.10.2 West Morgan/East Lawrence WTP 

• West Morgan/East Lawrence obtains raw water from the Tennessee River 
approximately 15 miles downstream from the 3M facility. 
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• Samples were collected over a 10-month period.  PFOA was detected in all of the 
finished water samples collected from the West Morgan/East Lawrence WTP with 
concentrations ranging from 0.0442 to 0.155 ppb. 

6.10.3 Other Potable Water Treatment Plants (WTPs) 

• Muscle Shoals obtains raw water from the Tennessee River approximately 45 
miles downstream from the 3M facility.  PFOA was detected in all three of the 
finished water samples collected over 6 months from the Muscle Shoals WTP 
with concentrations ranging from 0.0272 to 0.0426 ppb. 

• PFOA was detected in all three of the finished water samples collected from the 
Florence Municipal Water Supply with concentrations ranging from 0.0254 to 
0.0433 ppb.  Florence obtains raw water from the Tennessee River approximately 
45 miles downstream of the 3M facility. 

• PFOA was detected in all three finished water samples collected over 6 months 
from the Tennessee Valley Authority research station WTP with concentrations 
ranging from 0.0302 to 0.0394 ppb. The TVA obtains its raw water from the 
Tennessee River approximately 45 miles downstream. 

• PFOA was detected in two of the three finished water samples collected over 6 
months from the Sheffield WTP (approximately 45 miles downstream) with 
concentrations of 0.0293 to 0.0419 ppb. 

6.11 DRY CREEK WWTP, 3M SANITARY WASTEWATER AND MORGAN 
COUNTY LANDFILL 

The analytical data are summarized in Table 5-22. 

• Dry Creek WWTP discharges to the Tennessee River approximately 2 miles 
upstream of the 3M facility. The following are the PFOA data observed: 

− Influent:  4.27 ppb (composite) PFOA  

− Effluent:  17.4 (grab) and 7.08 ppb (composite) PFOA  

− Dewatered sludge is staged in an area at the Decatur Utilities WWTP. A 
composite sample from the sludge piles was obtained on May 3, 2005 and 
April 13, 2006 for analysis with the following results:  528 (683 – 
duplicate) and 1,875 ppb PFOA. 

• Morgan County Landfill leachate is trucked to the Decatur Utilities WWTP. 
Leachate samples were obtained on June 9, 2005 and April 14, 2006 from the 
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concrete sump at the landfill. Sample analysis showed the following results:  43.1 
and 48.7 ppb PFOA. 

• The only discharge from the 3M facility to the Decatur Utilities Dry Creek plant 
is their sanitary wastewater. Process and industrial wastewater goes to the on-site 
WWTP. A grab sample collected from the 3M sanitary wastewater at the 
manhole leaving the plant showed 4.63 ppb PFOA. 

• Considering flow rates and PFOA concentrations, the mass of PFOA contributed 
from the Morgan County Landfill leachate and the 3M sanitary wastewater is not 
significant when compared to the Dry Creek influent/effluent mass.  EPA is 
evaluating other potential sources of PFOA in the Dry Creek influent/effluent. 

6.12 OFF-SITE WASTE DISPOSAL LOCATIONS 

• There are two known off-site disposal locations that have received 3M WWTP 
sludge, namely, Morgan County Landfill and the BFI Hillsboro Landfill. PFOA 
has been detected in the Morgan County Landfill leachate. 

• One other location that received 3M waste, which may have contained PFOA, is 
the Mallard Creek/Bert Jefferies Landfill near Hillsboro.  

6.13 SUMMARY 

This Data Assessment Report for the PFOA Environmental Monitoring Program at the 

3M Decatur facility presents the data and information collected under the Phase 2 Work 

Plan and other relevant information. The aim of the report is to provide data that will be 

used to address potential human exposure as stated in the MOU Charge. 

The results contained in this Data Assessment Report that are pertinent to potential 

current human exposure to PFOA associated with the 3M Decatur facility are evaluated 

in the Screening Level Human Exposure Assessment Report.  Such data include PFOA 

analyses of samples collected from off-site groundwater (except the off-site marsh 

pumping well), soil (≤ 6 ft bgs), surface water, sediment, fish (fillet) and public water.  

The remaining data support environmental media and pathway characterization, but were 

not considered representative of a potential human exposure scenario and thus, were not 

used in the screening level human exposure assessment.  These include on-site 

groundwater and the off-site marsh pumping well; soil (> 6 ft bgs); Tennessee River 
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sediment porewater; on-site WWTP effluent (from Outfall 001); Morgan County Landfill 

leachate; Decatur Utilities (Dry Creek) WWTP influent, effluent and sludge; clams; fish 

(whole body); vegetation; and small mammal sample PFOA analyses. 

Data gaps are discussed and are evaluated in the Future Data Needs Assessment Report.  

For those data gaps that are identified as data needs that must be met to satisfy the 

requirements of the Charge in the MOU, additional data collection activities are proposed 

for Phase 3 of the PFOA Monitoring Program. 

 



 

7. REFERENCES   

3M. 1987. Fluorad® Fluorochemical Surfactant FC-143. 3M Company Technical 
Bulletin. 

Alabama Department of Industrial Relations - Metropolitan Statistical Areas (MSA) – 
Decatur MSA. Accessed 16 May 2007. www2.dir.state.AL.US/NEWMA.asp  

Baker, R.H. 1971. Nutritional strategies of myomorph rodents in North American 
grasslands. Journal of Mammalogy. 52:800-805. 

Beilstein. 2005. Handbook of Organic Chemistry (online). Request January 12. 

Bernett, M.K., Zisman, W.A. 1959. Wetting of low-energy solids by aqueous solutions of 
highly fluorinated acids and salts. Journal of Physical Chemistry. 63, 1911-1916. 

Burt, William Henry and Richard Phillip Grossenheider. 1980. Mammals. (3rd ed.) 
Houghton Mifflin Company, New York, New York. 

Butts, C. 1926.  Geology of Alabama.  Geological Survey of Alabama, Special Report 
No. 14. University of Alabama Press, Tuscaloosa, Alabama. 

Cameron, G.N. and B.D. Eshelman. 1996. Growth and reproduction of hispid cotton rats 
(Sigmodon hispidus) in response to naturally occurring levels of dietary protein. Journal 
of Mammalogy. 77:220-231. 

Cameron, G.N. and P.A. McClure. 1988. Geographic variation in life history traits of the 
Hispid cotton rat (Sigmodon hispidus). In: Boyce, Mark S., ed. Evolution of life histories 
of mammals: theory and pattern. New Haven, CT: Yale University Press: 33-64. 

Cameron, G.N. and S.R. Spencer. 1985. Assessment of space-use patterns in the hispid 
cotton rat (Sigmodon hispidus). Oecologia. 68: 133-139. 

Decatur Convention and Visitor’s Bureau (DecaturCVB). 2006.  Aggressive Sport Fish 
Found on Top Ranked Wheeler Lake. February 22, 2006.    
www.decaturcvb/pages/press/lake.html 
Economic Development Partnership of Alabama. 2004. Demographic Report – Decatur 
MSA. May 6, 2004. 

Economic Development Partnership of Alabama. 2004. Demographic Report – Morgan 
County, Alabama. May 6, 2004. 

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S4-7.doc  1/13/2008 

7-1

http://www.decaturcvb/pages/press/lake.html


 

Entrix. 2003. A Survey of Selected Fluorochemicals in the Decatur, Alabama Area - 2002 
Sampling. East Lansing, Michigan. July 2003. 

EPA (U.S. Environmental Protection Agency). 1992. Guidelines for Exposure Assessment. 
EPA. Risk Assessment Forum. EPA/600/Z-92/001. Washington, DC. 

EPA (U.S. Environmental Protection Agency). 2003a. Preliminary Framework for 
Enforceable Consent Agreement Data Development for PFOA and Telomers. May 20, 
2003.  EPA, Office of Pollution Prevention and Toxics (OPPT). Washington, DC. 

EPA (U.S. Environmental Protection Agency). 2003b. Item 10:  Monitoring 
Fluoropolymers, EPA Data Needs.  Draft September 21, 2003. EPA, Office of Pollution 
Prevention and Toxics (OPPT).  Washington, DC. 

EPA (U.S. Environmental Protection Agency). 2003c. Fluoropolymers in the 
Environment:  EPA’s Current Understanding of Sources and Pathways, A “Road Map” 
for a Path Forward.  December 9, 2003.  EPA, Office of Pollution Prevention and Toxics 
(OPPT).  Washington, D.C. 

EPA (U.S. Environmental Protection Agency). 2004.  Memorandum of Understanding 
between the U.S. Environmental Protection Agency and 3M Company and Dyneon LLC 
for a Perfluorooctanoic Acid (PFOA) Site-Related Environmental Assessment Program.  
Effective October 25, 2004. 

Eshelman, B.D. and G.N. Cameron. 1996. Experimentally induced habitat shifts by 
hispid cotton rats (Sigmodon hispidus): Response to protein supplementation. Journal of 
Mammalogy. 77(1):232-239. 

Fleharty, E.D. and L.E. Olsen. 1969. Summer food habits of Microtus ochrogaster and 
Sigmodon hispidus. Journal of Mammalogy. 50:475-486. 

FWS (U.S. Fish and Wildlife Service, U.S. Department of the Interior). 2001 National 
Survey of Fishing, Hunting and Wildlife-Associated Recreation – Alabama. Accessed 
May 16, 2007. www.fws.gov  

Goertz, J.W. 1964. The influence of habitat quality upon density of cotton rat 
populations. Ecological Monographs. 34:359-381. 

Griffith, F.D., Long, J.E. 1980. Animal toxicity studies with ammonium 
perfluorooctanoate. Am Ind Hyg Assoc J 41, 576-583. 

Hansen, K.J., H.O. Johnson, J.S. Eldridge, J.L. Butenhoff, and L.A. Dick. 2002. 
Quantitative Characterization of Trace Levels of PFOS and PFOA in the Tennessee 
River. Environmental Science & Technology. 36(8):1681-1685. 

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S4-7.doc  1/13/2008 

7-2

http://www.fws.gov/


 

Hare, E.F., Shafrin, E.G., Zisman, W.A. 1954. Properties of films of adsorbed fluorinated 
acids. Journal of Physical Chemistry. 58, 236-239. 

Hori, H., Yamamoto, A., Hayakawa, E., Taniyasu, S., Yamashita, N., Kutsuna, S. 2005. 
Efficient decomposition of environmentally persistent perfluorocarboxylic acids by use 
of persulfate as a photochemical oxidant. Environ. Sci. Technol. 39, 2383-2388. 

Kaiser, M.A., Larsen, B.S., Kao, C.P.C., Buck, R.C. 2005. Vapor pressures of 
perfluorooctanoic, -nonanoic, -decanoic, -undecanoic, and -dodecanoic acids. Journal of 
Chemical and Engineering Data. 50, 1841-1843. 

Kauck, E.A., Diesslin, A.R. 1951. Some properties of perfluorocarboxylic acids. Ind Eng 
Chem 43, 2332-2334. 

Kincaid, W.B. and G.N. Cameron. 1982a. Effects of species removal on resource 
utilization in a Texas rodent community. Journal of Mammalogy. 63:229-235. 

Kincaid, W.B. and G.N. Cameron. 1982b. Dietary variation in three sympatric rodents on 
the Texas coastal prairie. Journal of Mammalogy. 63:668-672. 

Kincaid, W.B. and G.N. Cameron. 1985. Interactions of cotton rats with a patchy 
environment: dietary responses and habitat selection. Ecology. 66(6): 1769-1783. 

Kissa, E. 2001. Fluorinated Surfactants and Repellents, Marcel Dekker, New York, Vol. 
97. 

Kugler, R.I. and J.C. Pashin. 1994. Reservoir Heterogeneity in Carter Sandstone, North 
Blowhorn Creek Oil Unit and Vicinity, Black Warrior Basin, Alabama. Geological 
Survey of Alabama Circular 159. 

Langley, Jr., A.K. and D.J. Shure. 1988. The impact of climatic extremes on cotton rat 
(Sigmodon hispidus) populations. The American Midland Naturalist. 120(1): 136-143. 

Lide, D.R., editor. 2003. CRC Handbook of Chemistry and Physics. 84th edition. CRC 
Press. 

Lines, D., Sutcliffe, H. 1984. Preparation and properties of some salts of 
perfluorooctanoic acid. J Fluorine Chem 25, 505-512. 

McMurry, S.T., R.L. Lochmiller, J.F. Boggs, D.M. Leslie, and D.M. Engle. 1994. 
Demographic profiles of populations of cotton rats in a continuum of habitat types. 
Journal of Mammalogy. 75(1): 50-59. 

Merck KGaA. 2005 Material Safety Data Sheet January 20. 

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S4-7.doc  1/13/2008 

7-3



 

Mirarchi, R. 2004. Alabama Wildlife, Volume 3 Imperiled Amphibians, Reptiles, Birds, 
and Mammals. University of Alabama Press. 

Nakayama, H. 1967. Krafft temperatures of perfluoro-octanoic acid and of its salts. 
Bulletin of the Chemical Society of Japan. 40, 1592-1595 

NASS-USDA (National Agriculture Statistics Service, U.S. Department of Agriculture). 
2004. Alabama State and County Data, 2002 Census of Agriculture, National Agriculture 
Statistics Service (NASS), U.S. Department of Agriculture, June 2004. Accessed Feb. 1, 
2006. www.nass.usda.gov/ 

NASS-USDA (National Agriculture Statistics Service, U.S. Department of Agriculture). 
2006.  Alabama Agriculture Counts County Data, Cotton Acreage and Production, March 
30, 2006.  Accessed May 16, 2007.  
www.NASS.USDA.Gov/statistics_by_State/Alabama/index.asp 
NASS-USDA (National Agriculture Statistics Service, U.S. Department of Agriculture). 
2006.  Alabama Agriculture Counts County Data, Cattle Inventory, January 2006.  
NASS-USDA.  May 26, 2006.  Accessed 16 May 2007.  
www.NASS.USDA.Gov/statistics_by_State/Alabama/index.asp 
NASS-USDA (National Agriculture Statistics Service, U.S. Department of Agriculture). 
2006.  Alabama Agriculture Counts County Data, Broiler and Egg Production - 2005.  
NASS-USDA. June 30, 2006.  Accessed 16 May 2007.   
www.NASS.USDA.Gov/statistics_by_State/Alabama/index.asp  
NASS-USDA (National Agriculture Statistics Service, U.S. Department of Agriculture). 
2007a. Alabama Agriculture Counts County Data, Corn Acreage and Production, March 
12, 2007.  May 16, 2007.  www.NASS.USDA.Gov/statistics_by_State/Alabama/index.asp  

NASS-USDA (National Agriculture Statistics Service, U.S. Department of Agriculture). 
2007b. Alabama Agriculture Counts County Data, Soybeans Acreage and Production, 
March 20, 2007.  Accessed May 16, 2007.   
www.NASS.USDA.Gov/statistics_by_State/Alabama/index.asp 

Odum, E.P. 1955. An eleven year history of a Sigmodon population. Journal of 
Mammalogy. 36:368-378. 

Organization for Economic Co-Operation and Development (OECD). 2006. Draft 
Screening Information Data Set (SIDS) Initial Assessment Report: Ammonium 
Perfluorooctanoate and Perfluorooctanoic Acid. 

Outdoor Alabama. 2007a. Fish and Fishing in Wheeler Lake. Accessed May 17, 2006.  
www.outdooralabama.com/fishing/freshwater/where/reservoirs/wheeler.html 

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S4-7.doc  1/13/2008 

7-4

http://www.nass.usda.gov/
http://www.nass.usda.gov/statistics_by_State/Alabama/index.asp
http://www.nass.usda.gov/statistics_by_State/Alabama/index.asp
http://www.nass.usda.gov/statistics_by_State/Alabama/index.asp
http://www.nass.usda.gov/statistics_by_State/Alabama/index.asp
http://www.nass.usda.gov/statistics_by_State/Alabama/index.asp
http://www.outdooralabama.com/fishing/freshwater/where/reservoirs/wheeler.html


 

J:\FOLDERS.0-9\3M-DECAT\DataAssessmentRpt_ITP\Text\DAR_Decatur_ITP_S4-7.doc  1/13/2008 

7-5

Outdoor Alabama. 2007b. 2005-2006 Wildlife Management Area Hunting Schedule and 
Information. Accessed May 21, 2007,   
www.outdooralabama.com/hunting/land/wmamaps/  

Prokop, H.W., Zhou, H.J., Xu, S.Q., Wu, C.H., Liu, C.C. 1989. Analysis of the products 
from the electrochemical fluorination of octanoyl chloride. Journal of Fluorine 
Chemistry. 43, 277-290. 

Randolph, J.C., Guy N. Cameron, John A. Wrazen. 1991. Dietary choice of a generalist 
grassland herbivore, Sigmodon hispidus. Journal of Mammalogy. 72(2): 300-313. 

Schnell, J.H. 1968. The limiting effects of natural predation on experimental cotton rat 
populations. Journal of Wildlife Management 32(4): 698-711. 

Shinoda, K., Hato, M., Hayashi, T. 1972. The physico-chemical properties of aqueous 
solutions of fluorinated surfactants. Journal of Physical Chemistry. 76, 909-914. 

Thomas, W.A. 1972.  Mississippian Stratigraphy of Alabama. Geological Survey of 
Alabama, Division of Paleontology and Stratigraphy.  Monograph 12. 

United States Census Bureau. 2007. Population Finder/Fact Finder. Accessed 16 May 
2007. http://factfinder.census.gov 

Washburn, S.T., Bingman, T.S., Braithwaite, S.K., Buck, R.C., Buxton, L.W., Clewell, 
H.J., Haroun, L.A., Kester, J.E., Rickard, R.W., and Shipp, A.M. 2005. Exposure 
assessment and risk characterization for perfluorooctanoate in selected consumer articles. 
Environ. Sci. Technol. 39, 3904-3910 (Supplement). 

WESTON (Weston Solutions, Inc.). 2003. RCRA Facility Investigation Report, 3M 
Company, Decatur, Alabama Plant.  Prepared by Weston Solutions, Inc. for the 3M 
Company. 

WESTON (Weston Solutions, Inc.). 2004. Phase 2 Work Plan for Sampling 
Environmental Media at the 3M Decatur, Alabama Plant.  Prepared by Weston 
Solutions, Inc. for the 3M Company, October 2004. 

Whitaker, J.O., Jr. 1980. National Audubon Society Field Guide to North American 
Mammals. Alfred A. Knopf, Inc., New York, New York. 745 pp.  

Ylinen, M., Hanhijarvi, H., Jaakonaho, I., Peura, P. 1989. Stimulation by estradiol of the 
urinary excretion of per-fluorooctanoic acid in the male rat. Pharmacol Toxicol. 65, 274-
277. 

http://www.outdooralabama.com/hunting/land/wmamaps/
http://factfinder.census.gov/


APPENDIX A  
 

MEMORANDUM OF UNDERSTANDING 

 

 

J:\FOLDERS.0-9\3M-DECAT\DATAASSESSMENTRPT_ITP\APPENDICES\APPENDIXBREAKERPAGE.DOC 1/13/2008 



 

 
 
 
 
 
 
 
 
 
 
 
 

MEMORANDUM OF UNDERSTANDING 
BETWEEN THE U.S. ENVIRONMENTAL PROTECTION 
AGENCY AND 3M COMPANY AND DYNEON LLC FOR 

 A PERFLUOROOCTANOIC ACID (PFOA) SITE-RELATED 
ENVIRONMENTAL ASSESSMENT PROGRAM 



TABLE OF CONTENTS 

Page 

 

I. SIGNATORIES, SCOPE AND PURPOSE ........................................................... 1 

II. EFFECTIVE DATE ............................................................................................... 2 

III. LEGAL EFFECT .................................................................................................. 2 

IV. PERTINENT BACKGROUND.............................................................................. 3 

V. PFOA SITE-RELATED ENVIRONMENTAL ASSESSMENT PROGRAM ........... 5 

A. Program Scope ........................................................................................ 5 
 
B. Program Work Plan Commitments......................................................... 6 
 

1. Phases I and II Commitments ...................................................... 6 
 
2. Phase III Commitment................................................................... 7 
 
3. Status Reports............................................................................... 8 
 

C. Data Quality.............................................................................................. 8 
 
D. Assessments............................................................................................ 9 
 

1. Assessment Commitment ............................................................ 9 
 
2. Data Assessment .......................................................................... 9 
 
3. Screening Level Exposure Assessment ..................................... 9 
 
4. Future Data Needs Assessment ................................................ 10 
 

E. Peer Consultation .................................................................................. 10 
 

1. Peer Consultation Commitment................................................. 10 
 
2. Peer Consultation Process ........................................................ 11 
 

F. Post-Peer Consultation Commitments ................................................ 16 
 

1. Future Work Plan ........................................................................ 16 
 
2. Status Reports............................................................................. 16 
 



 

 ii

3. Revised Final Amended Screening Level Exposure 
Assessment................................................................................. 16 

VI. MISCELLANEOUS PROVISIONS ..................................................................... 16 

A. Public Record......................................................................................... 17 
 
B. Modifications, Work Plan Adjustments And Schedule Changes....... 17 
 

1. Modifications To MOU ................................................................ 17 
 
2. Adjustments To The Work Plan And Schedule Changes ........ 17 
 

C. Technical Consultation ......................................................................... 19 
 
D. Principal Contacts ................................................................................. 20 
 
E. Submissions To EPA............................................................................. 20 
 
F. Reservation of Rights............................................................................ 23 

VII. SIGNATURES.................................................................................................... 23 

APPENDIX A ................................................................................................................ 27 

APPENDIX B ................................................................................................................ 29 

 
 



 

 1 

I. SIGNATORIES, SCOPE AND PURPOSE 

A. The United States Environmental Protection Agency (EPA or the Agency), 
3M Company (3M) and Dyneon, LLC (Dyneon) are the signatories to this Memorandum 
of Understanding (MOU).  Hereinafter, the term “the Companies” will be used when 
referring collectively to 3M and Dyneon. 

B. Under this MOU, the Companies commit to provide EPA with certain data 
and information on perfluorooctanoic acid and its salts (PFOA) through a PFOA Site-
Related Environmental Assessment Program.  To memorialize such commitment, this 
MOU utilizes the following structure: 

1. Section II establishes the Effective Date for this MOU. 

2. Section III addresses the legal effect of this MOU. 

3. Section IV describes the pertinent background that has culminated 
in the signing of this MOU by EPA and the Companies. 

4. Section V sets forth the Companies’ specific obligations under this 
MOU for the PFOA Site-Related Environmental Assessment Program, which include the 
following: 

a. The gathering of data and information by the Companies 
through phased activities referred to as “Phases I and II”.  These Phases I and II 
activities consist of environmental monitoring and other data and information collection 
activities pursuant to a Letter of Intent (LOI) developed on a voluntary basis by the 
Companies and to a Work Plan developed subsequent to the LOI by the Companies in 
consultation with EPA and contained in Appendix B to the MOU.  This Work Plan will be 
implemented in accordance with one or more Quality Assurance Project Plans 
developed by the Companies to address data quality assurance and quality control for 
the data and information collection and analysis activities specified in such Work Plan;  

b. The use of the Phases I and II data and information, along 
with other relevant data and information, by the Companies to prepare a Data 
Assessment, a Screening Level Exposure Assessment and a Future Data Needs 
Assessment;  

c. The funding and participation by the Companies in a Peer 
Consultation Process administered by an Independent Third Party.  This process will 
entail input by a group of experts, the public and EPA on the adequacy and sufficiency 
of the Assessments;  

d. The gathering of further data and information by the 
Companies through a Phase III of environmental monitoring and other data and 
information collection activities pursuant to a Work Plan and one or more Quality 
Assurance Project Plans that will be developed based on the input received through the 
Peer Consultation Process and in consultation with EPA; and  
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e. The preparation by the Companies of a revised Screening 
Level Exposure Assessment which incorporates the additional data and information 
obtained through Phase III.   

5. Section VI contains other miscellaneous obligations under the 
Program, which include the establishment of a publicly-accessible record of all data, 
reports, assessments and other documents prepared in connection with this MOU and 
the obligation for the Companies to inform EPA of any modifications, adjustments and 
schedule changes in the Work Plan for environmental monitoring under the Program 
and to engage in technical consultations with EPA prior to any major such modifications, 
adjustments and schedule changes.   

6. Appendix A identifies the specific Site covered by the Program, 
along with certain parameters and limitations. 

7. Appendix B contains the Work Plan for environmental monitoring 
under the Program. 

C. As specified in Section V.A.1. of this MOU, the goal of the PFOA Site-
Related Environmental Assessment Program is to gather data and other information 
that will address fully the question referred to as “the Charge” regarding PFOA 
environmental releases and sources of those environmental releases from the Site.  
EPA and the Companies have agreed to additional language set forth in Section V.A.2. 
of this MOU that both governs interpretation of the Charge and establishes the scope of 
the Program. 

II. EFFECTIVE DATE 

A. This MOU becomes effective on the date signed by both the Companies 
and EPA.   

B. It should be recognized, as described in Sections IV. and V.B. of this 
MOU, that certain PFOA Site-Related Environmental Assessment Program activities 
have been completed and others have been initiated prior to this Effective Date. 

III. LEGAL EFFECT 

A. This MOU does not supersede any current law, establish any additional 
legal requirements or contain any admissions by the Companies.   

B. This MOU is a voluntary agreement between the parties and is not an 
enforceable consent agreement or order under 40 C.F.R. Part 790.  This MOU is not 
enforceable under 15 U.S.C. § 2603 (TSCA § 4), 15 U.S.C. § 2614 (TSCA § 15), 15 
U.S.C. § 2615 (TSCA § 16), or any other provision of TSCA or other federal or state 
statute. 
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C. All commitments made by EPA in this MOU are subject to the availability 
of appropriated funds.  Nothing in this MOU, in and of itself, obligates EPA to expend 
appropriations or to enter into any contract, assistance agreement, interagency 
agreement, or to incur other financial obligations.  The Companies agree not to submit a 
claim for compensation for services rendered to EPA or to any other Federal agency 
based on activities the Companies have undertaken in furtherance of this MOU. 

D. The Companies understand that EPA may not endorse the purchase or 
sale of products and services provided by the Companies. 

E. This MOU does not create any right of benefit, substantive or procedural, 
enforceable by law or equity against the Companies or EPA, their officers or employees, 
or any other person.  This MOU does not direct or apply to any person outside the 
Companies and EPA, except that as addressed in Section V.E. of this MOU, the 
Independent Third Party shall be required, through contractual arrangements with the 
Companies for the funding of the Peer Consultation Process, to administer such 
Process consistent with this MOU.  The contractual arrangements between the 
Companies and the Independent Third Party will expressly provide that the Companies 
are responsible for financing and administering the contract and that the Independent 
Third Party will have no recourse to EPA or any agency of the Federal government 
relating to the contract with the Companies. 

F. The Companies and EPA recognize in connection with any activities 
and/or commitments under the MOU, the Companies shall not be responsible for any 
failure to perform that is caused by circumstances beyond their control which the 
Companies could not have prevented through the exercise of due diligence. 

IV. PERTINENT BACKGROUND 

A. On April 16, 2003, EPA issued a Federal Register Notice “concerning 
PFOA and fluorinated telomers which may metabolize or degrade to PFOA”.1  The 
Federal Register Notice requested public comment and solicited interested party 
participation in an enforceable consent agreement (ECA) development process under 
Section 4 of the Toxic Substances Control Act (TSCA), 15 U.S.C § 2105, for the 
purpose of obtaining “additional information [that] could be very helpful in allowing the 
Agency to develop a more accurate assessment of the potential risks posed by PFOA 
and other compounds addressed in this Notice, and to identify what voluntary or 
regulatory mitigation or other actions, if any, would be appropriate”.  68 Fed. Reg. 
18,628. 

                                                 
1  Perfluorooctanoic Acid (PFOA), Fluorinated Telomers; Request for Comment, Solicitation of 

Interested Parties for Enforceable Consent Agreement Development, and Notice of Public 
Meeting, 68 Fed. Reg. 18626 (Apr. 16, 2003) [hereinafter “Federal Register Notice”]. 



 

 4

B. The Federal Register Notice recognized that apart from the public 
comment and ECA process, EPA already had industry commitments that would produce 
“substantial additional information” through voluntary continuing research and product 
stewardship activities.  68 Fed. Reg. 18,631.  These commitments, which are 
memorialized in various Letters of Intent (LOIs) for the industry, include for the 
Companies an environmental monitoring commitment pertaining to certain current and 
former manufacturing sites.2  As the Federal Register Notice stated, “EPA expects that 
industry will meet the voluntary testing commitments made in their letters of intent . . . .  
Therefore, EPA anticipates that the ECA process will focus generally on testing issues 
beyond or supplemental to those contained in the industry letters of intent.”  68 Fed. 
Reg. 18,632. 

C. Subsequent to issuance of the Federal Register Notice, EPA has 
convened a number of meetings among interested parties through the ECA process.  
Meeting summaries, presentations and other documentation of these meetings are 
available at EPA Docket ID number OPPT-2003-0012 , online at 
http://www.epa.gov/edocket.  As this documentation indicates, the Companies have 
presented data and information and made submissions to EPA pursuant to their own 
LOI commitments pertaining to environmental monitoring.  Additional environmental 
monitoring-related data, information, reports, presentations and submissions by the 
Companies reflect their activities prior to and separate from the LOI undertaken on a 
voluntary basis or pursuant to other programs, such as programs developed in 
cooperation with state agencies.  All such data, information, reports, presentations and 
submissions by the Companies in existence prior to the Effective Date specified in 
Section II of this MOU were available at EPA Docket ID number OPPT-2003-0012, 
online at http://www.epa.gov/edocket, or at EPA Docket ID number Administrative 
Record (AR)-226.  Pursuant to Section VI.A. of this MOU, EPA has established a 
separate EPA Docket for all reports, submissions and other documents relating to this 
MOU at Docket Control Number OPPT 2004-0112, and has included in such separate 
EPA Docket these data, information, reports, presentations and submissions by the 
Companies in existence prior to the Effective Date specified in Section II of this MOU. 

D. In the course of the meetings through the ECA process, EPA expressed 
its desire for the Companies to undertake additional environmental monitoring and other 
data and information collection activities, particularly in the areas of soil, biota and off-
site monitoring, not covered by past efforts or contemplated by current LOI 
commitments.  The Companies expressed a willingness to do so through a phased 
approach.  In the Companies’ view, a phased approach would be more efficient, given 
that earlier phases can inform later phases from a scientific standpoint and that data 
collection can occur in context.  The Companies also expressed a willingness to have 
this phased approach occur on a transparent basis, with data and information made 
available to the public and with a peer consultation process.   

                                                 
2  Letter from Dr. L. Wendling of 3M to EPA Asst. Adm. S. Johnson (Mar. 13, 2003) [hereinafter “3M 

LOI”]; letter from D. Duncan of the Society of the Plastics (SPI) for the Fluoropolymer 
Manufacturers Group (FMG) to Asst. Adm. S. Johnson (Mar. 14, 2003) [hereinafter “FMG LOI”]. 
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E. The Companies suggested, and EPA agreed, to memorialize the 
additional environmental monitoring and other data and information collection activities 
in an MOU rather than an ECA due to the complexities of using the ECA legal 
instrument for phased environmental monitoring activities that may depend, in part, 
upon the consent of third parties, such as, for example, where the environmental 
monitoring involves the property or rights of third parties. 

F. After further meetings through the ECA process, which included the 
opportunity for public comment, EPA and the Companies agreed to sign this MOU. 

V. PFOA SITE-RELATED ENVIRONMENTAL ASSESSMENT PROGRAM 

A. Program Scope 

1. EPA and the Companies agree that the goal of the PFOA Site-
Related Environmental Assessment Program is to gather data and other information 
that will address fully the following question, hereinafter referred to as “the Charge”:   

Are current PFOA environmental releases and sources of 
those environmental releases from the Site and the presence 
of PFOA in environmental media on and around the Site 
sufficiently understood so that pathways of migration and 
exposure to PFOA associated with that Site are adequately 
characterized and assessed on a screening level basis? 

2. EPA and the Companies further agree to the language in Sections 
V.A.2.a.,b.,c. & d. below with the intention that such language both establishes the 
general scope of the PFOA Site-Related Environmental Assessment Program and 
governs interpretation of the Charge set forth in Section V.A.1. of this MOU. 

a. “Associated With The Site,” as used in the Charge, includes 
any current environmental release or presence in Environmental Media of PFOA on and 
off the site resulting from Current or Past Manufacturing Activities at the site.  “Current 
or Past Manufacturing Activities” at the site refers to all activities that may have resulted 
in the current presence of PFOA in environmental media both on and off the site without 
regard to distance from the site, including but not limited to waste disposal activities that 
occurred off-site, such as landfills that received materials from the site; land application 
materials originating from the site; off-site treatment facilities receiving waste material 
from the site; and air emissions that may have deposited off the site, except that 
“Current or Past Manufacturing Activities” does not encompass commercial products 
manufactured at the site and distributed in commerce. 

b. “Environmental media,” as used in the Charge, refers to air, 
surface water, groundwater, soil, sediment, biota, wastewater, waste streams, landfills, 
landfarms, water discharges and offsite disposal of all types. 
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c. “Pathways of Migration,” as used in the Charge, refers to the 
routes by which PFOA moves from any Current or Past Manufacturing Activity through 
Environmental Media, and includes but is not limited to, leaching to surface water or 
groundwater from land-applied materials; discharge from areas with contaminated 
groundwater to surface waters or wells; releases from landfills to air, groundwater and 
surface water; and air deposition to soils and migration to groundwater. 

d. “Exposure to PFOA Associated With The Site,” as used in 
the Charge, refers to current exposures and the potential for future exposures from the 
presence of PFOA in Environmental Media as a result of Current or Past Manufacturing 
Activities at the site, but does not include an assessment of exposures that may have 
occurred in the past.  The Screening Level Exposure Assessment of current human 
Exposure to PFOA Associated With The Site shall include a quantitative assessment for 
any exposure pathway for which the data allow quantitative assessment, and a 
qualitative or semi-quantitative description of exposure where the data do not allow 
quantitative assessment.  The Screening Level Exposure Assessment will be based on 
data necessary to understand sources of release associated with the site and Pathways 
of Migration of those releases.  Although the Screening Level Exposure Assessment will 
focus primarily on human exposure, it will characterize the presence of PFOA in 
Environmental Media, including biota, on and off the site as a result of Current or Past 
Manufacturing Activities. 

3. With reference to the provisions in Sections V.A.1. and V.A.2. of 
this MOU regarding Program scope, Appendix A to this document identifies the specific 
Site which the Companies have agreed to include under this MOU; Appendix A also 
sets forth certain parameters as well as certain limitations particular to such Site that will 
apply under this MOU.   

B. Program Work Plan Commitments 

1. Phases I and II Commitments 

a. As indicated in Section IV. of this MOU, the Companies 
memorialized certain environmental monitoring commitments in the various LOIs.  The 
Companies also have agreed to build upon and augment their current efforts under 
these LOIs and other related efforts with additional commitments, particularly in the 
areas of soil, biota and off-site monitoring, through a phased approach.  Appendix B to 
this MOU contains the Work Plan by which the Companies will implement these LOI 
and additional commitments as Phases I and II of the PFOA Site-Related Environmental 
Assessment Program.  As described further in Section V.B.2. of this MOU, the 
Companies also have committed to performing a Phase III of the PFOA Site-Related 
Environmental Assessment Program following a Peer Consultation Process, which 
includes public comment and input by and discussion with EPA. 
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b. As indicated in Section IV.C. of this MOU, the LOIs, along 
with related presentations and submissions to EPA, as well as other data, information, 
reports, presentations and submissions separate from the LOI commitments regarding 
the presence of PFOA in environmental media in existence prior to the Effective Date 
specified in Section II of this MOU, are available in a separate EPA Docket established 
pursuant to Section VI.A. of this MOU.  The Phases I and II commitments set forth in the 
Work Plan in Appendix B to this MOU build upon these prior data, information, reports, 
presentations and submissions.  To the extent relevant, such data, information, reports, 
presentations and submissions also will be considered as part of the Data Assessment 
described in Section V.D. of this MOU.   

c. The Companies developed the Work Plan in Appendix B to 
this MOU in consultation with EPA, but such consultation does not signify that EPA has 
developed an Agency position or decision regarding the sufficiency of the Work Plan to 
address fully the Charge set forth in Section V.A. of this MOU. 

d. The Companies will implement the Work Plan in Appendix B 
to this MOU in accordance with one or more Quality Assurance Project Plans developed 
by the Companies consistent with EPA’s Guidance for Quality Assurance Project Plans 
(EPA AQ/G-5) to address data quality assurance and quality control for the data and 
information collection and analysis activities specified in such Work Plan.   

2. Phase III Commitment 

a. The Companies commit to undertake a Phase III and to 
include within a Phase III work that is necessary to address fully the Charge set forth in 
Section V.A. of this MOU. 

b. The Phase III commitment of the Companies pursuant to 
Section V.B.2.a. of this MOU will be informed by the following: 

(1) The Assessments required under Section V.D. of this 
MOU. 

(2) The Peer Consultation Process set forth in Section 
V.E. of this MOU, including the input from EPA provided under such Process pursuant 
to Section V.E.2.m. of this MOU. 

(3) Discussions between EPA and the Companies 
following submission by the Companies of a full Future Work Plan pursuant to V.F.1. of 
this MOU. 

c. Examples of work that could be necessary to address fully 
the Charge set forth in Section V.A. of this MOU include, but are not limited to, the 
following:  additional on-site and off-site soil and groundwater sampling; additional 
monitoring of off-site waste disposal facilities; and additional surface water and biota 
monitoring. 
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3. Status Reports.  The Companies will provide EPA with a Status 
Report on a quarterly basis.  The first such Status Report is due three (3) months after 
the Effective Date specified in Section II.A. of this MOU.  Each such Status Report shall 
contain the following: 

a. A brief description of the implementation status of the Work 
Plan in Appendix B to this MOU.   

b. A copy of all analytical reports, survey reports and other 
reports that have been completed and received by the Companies pursuant to the Work 
Plan in Appendix B to this MOU thirty (30) days prior to the deadline for that Status 
Report.  For purposes of this Status Report requirement, any raw data and information, 
including all laboratory analyses, generated pursuant to the Work Plan in Appendix B to 
this MOU that have undergone quality assurance and quality control as specified in 
such Work Plan and/or the Quality Assurance Project Plan developed to implement 
such Work Plan shall be considered a “report”. 

C. Data Quality 

1. The Companies recognize the importance of EPA’s recently-issued 
guidelines pursuant to the Data Quality Act.  See Guidelines for Ensuring and 
Maximizing the Quality, Objectivity, Utility, and Integrity of Information Disseminated by 
the Environmental Protection Agency (2002); Public Law 106-554; H.R. 5658, § 515(a) 
(2001); Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and 
Integrity of Information Disseminated by Federal Agencies, OMB, 67 Fed. Reg. 8452 
(2002); see also EPA Order 5360.1A2 “Policy And Program Requirements For Agency-
Wide Quality System” (May 5, 2000); EPA Quality Manual For Environmental Programs, 
5360A1 (May 5, 2000).  The Companies also recognize the applicability of EPA’s 
existing guidelines for quality assurance project plans.  See EPA’s “Guidance For 
Quality Assurance Project Plans EPA QA/G-5”, EPA/240/R-02/009 (Dec. 2002).   

2. The Companies commit in gathering all data and information under 
the PFOA Site-Related Environmental Assessment Program to employ scientific 
practices, protocols and procedures designed to ensure data quality, objectivity, utility 
and integrity. 

3. Consistent with the foregoing commitments, the Work Plan for the 
PFOA Site-Related Environmental Assessment Program contained in Appendix B to 
this MOU includes references to the various protocols, analytical methods and quality 
assurance measures to be employed under the Program.  These protocols, methods 
and measures should be contained in a quality assurance project plan consistent with 
the EPA guidelines document “Guidance For Quality Assurance Project Plans EPA 
QA/G-5, EPA/240/R-02 (Dec. 2002).  The Companies will submit copies of all such 
protocols, methods and measures as part of the Data Assessment for the Program 
described in Section V.D.2. of this MOU. 
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D. Assessments 

1. Assessment Commitment.  Not later than one hundred and eighty 
(180) days following completion of the Work Plan Commitments set forth in the Work 
Plan contained in Appendix B to this MOU, the Companies will submit the following 
three assessments to EPA described more fully in Sections V.D.2., V.D.3. and V.D.4. of 
this MOU:  a Data Assessment; a Screening Level Exposure Assessment; and a Future 
Data Needs Assessment.  As described in Section V.E. of this MOU, a Peer 
Consultation Group also will receive and review such Assessments. 

2. Data Assessment.  The Data Assessment shall consist of the 
following: 

a. A robust summary of all data and information generated 
under the Work Plan in Appendix B to this MOU and of any other data and information 
that meet all of the following:  (1) is relevant to the Screening Level Exposure 
Assessment being prepared pursuant to Section IV.D.3. of this MOU; (2) either has 
been developed by the Companies under the LOI on a voluntary basis or under other 
programs as described in Section IV.C. of this MOU or is contained in the public record 
established by EPA as described in Section VI.A. of this MOU; and (3) is data with 
sufficient quality, objectivity, utility and integrity. 

b. All of the Company-developed raw data and information, 
including all laboratory analyses, forming the basis for the robust summary prepared 
pursuant to Section V.D.2.a. of this MOU; and 

c. Any other information pertinent to the Companies' 
commitment in Section V.C. of this MOU to data quality, objectivity, utility and integrity. 

3. Screening Level Exposure Assessment 

a. The Screening Level Exposure Assessment shall 
characterize exposure and releases associated with the Site in accordance with EPA’s 
“Guidelines for Exposure Assessment”, EPA/600/Z-92/001 (May 1992) and using the 
scenario evaluation approach set forth in these EPA Guidelines at § 2.2.2.   

b. As indicated in Section V.A.2.d. of this MOU, the Screening 
Level Exposure Assessment for current human exposure will include a quantitative, 
conservative assessment for any exposure pathway for which the data allow 
quantitative assessment.  Where the data do not allow such quantitative assessment of 
an exposure pathway, the Screening Level Exposure Assessment for current human 
exposure will present a qualitative or semi-quantitative description of exposure.   

c. As further indicated in Section V.A.2.d. of this MOU, 
although the Screening Level Exposure Assessment will focus primarily on current 
human exposure, it will characterize the presence of PFOA in environmental media, 
including biota, on and off the site as a result of current and past manufacturing 
activities. 
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4. Future Data Needs Assessment.  The Future Data Needs 
Assessment shall consist of the following: 

a. A scientifically-based analysis of the Data Assessment and 
the Screening Level Exposure Assessment prepared pursuant to Sections V.D.2. and 
V.D.3. of this MOU.  Such scientifically-based analysis shall both (1) assess the 
sufficiency of the Data Assessment and the Screening Level Exposure Assessment with 
reference to the Charge set forth in Section V.A. of this MOU and (2) identify additional 
data and/or other appropriate information necessary to address fully the Charge set 
forth in Section V.A. of this MOU. 

b. An outline of a Future Work Plan for the gathering of 
additional data and/or other appropriate information through a Phase III that are 
necessary to address fully the Charge set forth in Section V.A. of this MOU. 

E. Peer Consultation 

1. Peer Consultation Commitment.  The Companies commit to fund 
and participate in and EPA agrees to participate in a Peer Consultation Process that will 
review the Assessments prepared pursuant to Section V.D. of this MOU.  EPA 
acknowledges that the Companies will utilize an Independent Third Party to implement 
and administer the Peer Consultation Process.  The details and timing of the Peer 
Consultation Process are set forth in Section V.E.2. of this MOU.  In general, such 
Process will have the following attributes: 

a. The purpose of the Peer Consultation Process is to provide 
a forum for scientists and relevant experts from various stakeholder groups to exchange 
views on the Companies’ Assessments and in particular on the recommended data 
needs and to provide these views to a third party contractor.  The Peer Consultation 
Group will be asked to discuss whether the potential exposures have been adequately 
evaluated and to provide scientific input on the screening level exposure assessment 
data needs.   It is not intended to be a consensus-based process, but should identify 
areas of agreement, disagreement, and the supporting scientific rationale.  The results 
and comments from the Peer Consultation will be compiled and submitted in a report to 
the Companies and the EPA. 

b. Because the goal of the Peer Consultation Process is to 
contribute to the review of a scientific work product – i.e., the Assessments prepared 
pursuant to Section V.D. of this MOU – the Process should not be conducted as a 
mechanical evaluation step.  The Process will center around a Peer Consultation Group 
comprised of scientific experts from various stakeholder groups with extensive and 
broad experience relevant to the Assessments and the Charge set forth in Section V.A. 
of this MOU, such that Group members will have sufficient technical expertise to make 
meaningful contributions to science-based evaluations.  Examples of the types of 
expertise that likely will be needed for the Group include, but are not limited to, 
expertise in human exposure assessment, hydrogeology and environmental monitoring. 
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c. The Peer Consultation Process will operate under conflict of 
interest guidelines and with public transparency.  To this end, the Independent Third 
Party, who will implement and administer the Peer Consultation Process, will be 
responsible for arranging the Peer Consultation Process meetings, inviting experts from 
various stakeholder groups to be members of a Peer Consultation Group and facilitating 
the meetings.  The Companies, EPA and members of the public will be given an 
opportunity to suggest appropriate experts, but selection of Peer Consultation Group 
members will be made by the Independent Third Party.   

d. The Peer Consultation Process will provide scientific input 
on an advisory basis.  To this end, the results of the Peer Consultation Process will be 
the individual opinions of the members of the Peer Consultation Group regarding the 
Charge set forth in Section V.A. of this MOU, and in particular, the Future Data Needs 
Assessment, including the outline of a Future Work Plan.  The Peer Consultation Group 
will evaluate the Assessments for technical accuracy, proper documentation and 
satisfaction of established specifications.  The Peer Consultation Group also should 
determine if the Assessments adequately present assumptions, calculations, supporting 
documentation, extrapolations, alternative interpretations, methodology, acceptance 
criteria, as well as other conclusions. 

e. Peer Consultation Group meetings and deliberations will be 
open to the public.  Interested parties, including those who are not part of the Peer 
Consultation Group, will have the opportunity to provide written and/or oral comments 
and information at the appropriate time during the Peer Consultation Group meeting.  
The results of the Peer Consultation Process will be compiled by the Independent Third 
Party in a report and distributed to the Peer Consultation Group to check for accuracy.  
This report, which will include a summary of the significant written and verbal comments 
from outside parties and any third party comments, will be submitted to the Companies 
and to EPA.  EPA will place the report in the public record. 

2. Peer Consultation Process.  The Companies and EPA agree to 
execute the Peer Consultation Commitment in Section V.E.1. of this MOU through the 
measures set forth below.  These measures establish a schedule for the Peer 
Consultation Process, which is designed to ensure that by the time of Work Plan 
completion and submission of the Assessments pursuant to Section V.D. of this MOU, 
the Peer Consultation Group will have been selected and other aspects of the Peer 
Consultation Process will have been implemented such that the Process will be ready to 
begin without delay.   

a. No later than one (1) year and thirty (30) days from the 
Effective Date of this MOU, EPA and interested members of the public may provide the 
Companies with recommendations for the qualifications of an Independent Third Party 
to implement and administer the Peer Consultation Process.  EPA will not endorse 
specific firms, organizations or individuals. 
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b. No later than one (1) year and sixty (60) days from the 
Effective Date of this MOU, the Companies shall notify EPA, in writing, of the identity 
and qualifications of the Independent Third Party that the Companies intend to contract 
with to design and administer the Peer Consultation Process.   

c. No later than one (1) year and ninety (90) days from the 
Effective Date of this MOU, the Companies shall notify EPA, in writing, as to the status 
of the Companies’ efforts to contract with the Independent Third Party identified by the 
Companies pursuant to Section V.E.2.b. of this MOU to implement and administer the 
Peer Consultation Process and, if the Companies have executed a contract with such 
Independent Third Party, shall include a copy of the contract with this notification.  The 
Companies shall take reasonable measures to ensure and demonstrate to EPA that the 
Independent Third Party maintains independence from the Companies in all substantive 
and non-financial respects.  

d. No later than one (1) year and one-hundred and fifty (150) 
days from the Effective Date of this MOU, the Companies shall take reasonable 
measures to ensure that EPA receives, in writing, a description of the Peer Consultation 
Process to be administered by the Independent Third Party and a copy of any 
procedures that will apply to the Process, including procedures to assure both 
avoidance of a conflict of interest for Peer Consultation Group members and public 
access to documents and information pertaining to the Peer Consultation Process.  In 
developing conflict of interest procedures, the procedures used by Toxicology 
Excellence for Risk Assessment (TERA) under the Voluntary Children’s Chemical 
Evaluation Program available at http://www.tera.org/peer/VCCEP/VCCEPCOI.html 
should be consulted. 

e. No later than one (1) year and two hundred and ten (210) 
days from the Effective Date of this MOU, the Companies and EPA will submit 
separately, in writing, to the Independent Third Party proposed nominees for the Peer 
Consultation Group.  Interested members of the public also will have the opportunity to 
propose nominees for the Peer Consultation Group to the Independent Third Party.  In 
proposing any nominee, the Companies and EPA will take into account the range of 
different scientific, technical and other expertise required for the Group both to review 
the Assessments prepared pursuant to Section V.D. of this MOU and to address the 
Charge set forth in Section V.A.1. of this MOU.   

f. No later than the date targeted for completion of the Work 
Plan in Appendix B to this MOU, the Companies shall take reasonable measures to 
ensure that Peer Consultation Group membership and other aspects of the Peer 
Consultation Process have been established.  Ultimately, the decision whether to select 
for Group membership a nominee offered pursuant to Section V.E.2.e. of this MOU or a 
different individual not nominated will rest with the Independent Third Party.  The 
selection of the Peer Consultation Group members will: 

(1) provide appropriate stakeholder balance in terms of 
both necessary expertise and technical perspective and 
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(2) adhere to the conflict of interest procedures 
developed pursuant to Section V.E.2.d. of this MOU that govern Peer Consultation 
Group membership.   

g. No later than one hundred and eighty (180) days following 
completion of the Work Plan in Appendix B to this MOU, the Companies will submit the 
Assessments prepared pursuant to Section V.D. of this MOU, along with a copy of the 
Work Plan in Appendix B to this MOU and associated Quality Assurance Project Plans, 
to EPA and to the Independent Third Party.   

h. No later than fifteen (15) days from submission of the 
Assessments pursuant to Section V.E.2.g. of this MOU, the Independent Third Party will 
review the Assessments for administrative completeness, which will entail an evaluation 
of whether the Assessments contain the elements specified in Section V.D. of this 
MOU.   

(1) If after fifteen (15) days the Independent Third Party 
does not identify any elements needed for administrative completeness, then the 
Assessments submitted pursuant to Section V.E.2.g. of this MOU shall become 
administratively complete.   

(2) If the Independent Third Party identifies elements 
needed for administrative completeness, then the Independent Third Party will inform 
the Companies and will consult with the Companies to establish a schedule for the 
Companies to address such elements and re-submit administratively complete 
Assessments as soon as practicable.   

i. For the purpose of facilitating and focusing the Peer 
Consultation Group’s discussion, the Independent Third Party may, but shall not be 
required to, provide technical and scientific questions to the Group that clarify and relate 
directly to addressing the Charge set forth in Section V.A. of this MOU; provided, 
however, that such questions must be consistent with the Program scope set forth in 
Section V.A. of this MOU.  The process set forth below will apply with respect to any 
such technical and scientific questions. 

(1) To ensure that any such technical and scientific 
questions are consistent with the Program scope set forth in Section V.A. of this MOU, 
any such questions shall be made available in draft form to the Companies and EPA no 
later than thirty (30) days from submission of administratively complete Assessments 
pursuant to Section V.E.2.h. of this MOU.   

(2) If the Independent Third Party does not issue any 
questions in draft form as of thirty (30) days from submission of the administratively 
complete Assessments pursuant to Section V.E.2.h. of this MOU, then within fifteen (15) 
days thereafter, the steps to provide documents to the Peer Consultation Group set 
forth in Section V.E.2.j. of this MOU shall be initiated. 
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(3) If the Independent Third Party does issue questions in 
draft form pursuant to Section V.E.2.i.(1) of this MOU, then no later than fifteen (15) 
days after such issuance, the Companies and EPA must submit any objections to the 
Independent Third Party.   

(4) If neither EPA nor the Companies submit any 
objections to the Independent Third Party pursuant to Section V.E.2.i.(3) of this MOU, 
then within fifteen (15) days thereafter the steps shall be initiated to provide documents 
to the Peer Consultation Group as set forth in Section V.E.2.j. of this MOU. 

(5) If EPA or the Companies submit any objections to the 
Independent Third Party pursuant to Section V.E.2.i.(3) of this MOU, then no later than 
fifteen (15) days thereafter, the questions, if any, shall be issued in final form.  The 
Independent Third Party will exercise its own judgment as to the validity of such 
objections and revise the questions, or not, depending upon its own judgment.  The final 
questions, if any, shall be accompanied by a written explanation of the basis for the 
questions. 

j. No later than fifteen (15) days following issuance of 
questions in final form pursuant to Section V.E.2.i.(5) of this MOU, or at an earlier time, 
if applicable, as specified in Sections V.E.2.i.(2) or V.E.2.i.(4) of this MOU, the following 
documents shall be provided to the Peer Consultation Group: 

(1) A copy of the three (3) Assessments specified in 
Section V.D. and associated Quality Assurance Project Plans; 

(2) A copy of this MOU and all appendices, which will 
ensure that the Group then receives both the Charge as well as the provisions on 
Program scope in Sections V.A. of this MOU that clarify the Charge; 

(3) Any additional clarifying questions developed by the 
Independent Third Party pursuant to Section V.E.2.i. of this MOU; 

(4) A copy of any documents deemed relevant and 
informative by the Independent Third Party; and 

(5) A copy of the following EPA guidance documents 
(and any subsequent amendments thereto) that EPA has requested be sent to the Peer 
Consultation Group: 

(a) EPA’s “Guidelines for Exposure Assessment”, 
EPA/600/Z-92/001 (May 1992);  

(b) Selected sections of EPA’s “Science Policy 
Council Handbook Risk Characterization”, EPA 100-B-00-002 (Dec. 2000) relating to 
exposure assessment; and 
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(c) EPA’s “Guidance For Quality Assurance 
Project Plans EPA QA/G-5”, EPA/240/R-02/009 (Dec. 2002). 

k. The Companies shall take reasonable measures to ensure 
that a mechanism is developed to make all documents provided to the Peer 
Consultation Group pursuant to Section V.E.2.j. of this MOU and all other documents 
generated as part of the Peer Consultation Process available to the Companies, EPA 
and the public through electronic means, including via websites.   

l. No later than fifteen (15) days after the completing the steps 
set forth in Section V.E.2.j. of this MOU to provide documents to the Peer Consultation 
Group, the Independent Third Party shall prepare a written schedule for the Peer 
Consultation Group’s review of the Assessments that will be submitted to EPA and 
made available to the public.  Such schedule shall include the following components: 

(1) A meeting at which the Companies will present the 
Assessments to the Peer Consultation Group and answer any questions from the 
Group.  Such meeting shall be open to any interested member of the public as an 
observer, with requirements and limitations similar to other voluntary EPA peer 
consultation processes (e.g., brief written comments from observers addressing 
scientific and technical matters submitted two (2) weeks prior to the meeting; oral 
statements from observers scheduled in advance and limited to 3-5 minutes). 

(2) The release of a Meeting Report prepared by the 
Independent Third Party that, similar to other voluntary EPA peer consultation 
processes, summarizes the range of opinions and recommendations expressed by the 
Group, the areas of agreement and disagreement among the Group’s members, the 
presentations by the Companies, and the comments by any observer.  Written 
comments from any observer also will be appended to the Meeting Report.  Prior to 
finalization of the Meeting Report, each Group member will receive a draft of the 
Meeting Report for comments and concurrence that their position has been accurately 
represented therein.  The Companies also will review the portions of the draft of the 
Meeting Report that summarize the Companies’ presentations to ensure accuracy.  The 
final Meeting Report will be made available to the public. 

m. No later than thirty (30) days after the release of the final 
Meeting Report, unless EPA notifies the Companies and the public of the need for an 
extension, EPA will make available to the Companies and the public the Agency’s input 
on what additional data and information the Agency believes the Companies should 
obtain to address fully the Charge set forth in Section V.A. of this MOU.  Such input 
shall include a supporting rationale indicating the basis for EPA’s recommendations to 
obtain additional data and information. 
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n. No later than ninety (90) days after receiving input from EPA 
pursuant to Section V.E.2.m. of this MOU, the Companies will respond, in writing, to the 
input from the Peer Consultation Group as summarized in the Meeting Report prepared 
by the Independent Third Party pursuant to Section V.E.2.l.(2) of this MOU and the input 
from EPA received by the Companies pursuant to Section V.E.2.m. of this MOU.  Such 
response by the Companies shall include both a revised version of the outline for a 
Future Work Plan originally prepared pursuant to Section V.D.4.b. of this MOU and a 
supporting rationale indicating the basis for the Companies’ approach on obtaining 
additional data and information.  No later than thirty (30) days following such response 
by the Companies, unless EPA notifies the Companies and the public of the need for an 
extension, EPA shall provide comments for the record on the revised version of the 
outline for a Future Work Plan included with such response. 

F. Post-Peer Consultation Commitments 

1. Future Work Plan:  No later than ninety (90) days from completion 
of the Peer Consultation Process pursuant to Section V.E.2.n. of this MOU, the 
Companies shall submit a full Future Work Plan to EPA.  Before the Companies 
commence such Future Work Plan, the Companies and EPA will convene for 
discussions, after which the Companies shall implement the Future Work Plan. 

2. Status Reports.  The Companies will provide EPA with a Status 
Report on a quarterly basis.  The first such Status Report is due three (3) months after 
the Companies submit the Future Work Plan pursuant to Section V.F.1. of this MOU.  
Each such Status Report shall contain the following: 

a. A brief description of the implementation status of the Future 
Work Plan submitted pursuant to Section V.F.1. of this MOU.   

b. A copy of all analytical reports, survey reports and other 
reports that have been completed and received by the Companies pursuant to the 
Future Work Plan thirty (30) days prior to the deadline for that Status Report.  For 
purposes of this Status Report requirement, any raw data and information, including all 
laboratory analyses, generated pursuant to the Future Work Plan submitted pursuant to 
Section V.F.1. of this MOU that have undergone quality assurance and quality control 
as specified in such Future Work Plan and/or the Quality Assurance Project Plan 
developed to implement such Work Plan shall be considered a “report”. 

3. Revised Final Amended Screening Level Exposure 
Assessment:  No later than one hundred and eighty (180) days after completion of the 
Future Work Plan submitted pursuant to Section V.F.1. of this MOU, the Companies 
shall complete their obligations under this MOU by submitting to EPA a revised version 
of the Screening Level Exposure Assessment prepared pursuant to Section V.D.3. of 
this MOU that incorporates the additional data and information obtained under the 
Future Work Plan submitted pursuant to Section V.F.1. of this MOU.   

VI. MISCELLANEOUS PROVISIONS 
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A. Public Record 

1. EPA has established a public record at Docket Control Number 
OPPT 2004-0112 for this MOU.  EPA has made available an electronic version of the 
OPPT 2004-0112 public docket at http://www.epa.gov/edocket.  The public also can 
access the OPPT 2004-0112 docket through the EPA Docket Center, Room B102-
Reading Room, EPA West, 1301 Constitution Avenue, N. W., Washington, D. C.   

2. The public record will contain this MOU; all submissions made by 
the Companies to EPA in fulfilling their commitments under this MOU; and any other 
reports contemplated by this MOU, subject to the confidentiality provisions of Section 
14(b) of TSCA and 40 C.F.R. Part 2 and to the disclosure protection provisions in 
Section VI.F. of this MOU. 

B. Modifications, Work Plan Adjustments And Schedule Changes 

1. Modifications To MOU.  Modifications to this MOU, if any, must 
occur by mutual agreement of all signatories and will result in an amended MOU, which 
will be placed in the OPPT 2004-0112 public docket for this MOU.  Work Plan 
Adjustments and Schedule Changes do not constitute modifications to this MOU 
provided that the Companies comply with Section VI.B.2. of this MOU. 

2. Adjustments To The Work Plan And Schedule Changes 

a. Definitions 

(1) Routine Versus Non-Routine Work Plan 
Adjustments 

(a) For purposes of this MOU, a Routine Work 
Plan Adjustment shall be defined as an adjustment to the Work Plan in Appendix B to 
this MOU made in the normal course of implementing the Work Plan that would not 
result in a significant, material alteration of the monitoring or other activities conducted 
under the Work Plan.  Examples of a Routine Work Plan Adjustment would include, but 
would not be limited to, the following:  Relocation of a sampling point for technical 
reasons (e.g., field obstructions) to another point within the immediate vicinity (e.g., 
within 25 feet); or an increase or decrease in the number of samples collected for 
technical reasons that does not change the total number of samples collected by 
greater than 10 percent. 
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(b) For purposes of this MOU, a Non-Routine 
Work Plan Adjustment shall be defined as an adjustment from the Work Plan in 
Appendix B that would result in a significant, material alteration of the monitoring or 
other activities conducted under the Work Plan.  Examples of a Non-Routine Work Plan 
Adjustment would include, but would not be limited to, the following:  Elimination of a 
species from or substitution of a species in the biota monitoring; Modification to the 
analytical method identified for use in the Work Plan when such modification would 
reduce method sensitivity by greater than 10 percent; Significant additions to the Work 
Plan based on sampling data obtained during the earlier part of Phase II, such as, for 
example, the addition of off-site soil and groundwater monitoring based on results of on-
site monitoring obtained during the earlier part of Phase II. 

(2) Minor Versus Major Schedule Changes 

(a) For purposes of this MOU, a Minor Schedule 
Change under this MOU shall include any delay in time schedule that (i) would extend 
the time schedule specified in the Work Plan in Appendix B by less than sixty (60) days 
or (ii) would not alter a time schedule expressed as a “no later than” deadline in this 
MOU by more than thirty (30) days. 

(b) For purposes of this MOU, any change to a 
time schedule that extends beyond the limits of a Minor Schedule Change as defined in 
Section VI.B.2.a.(2)(a) of this MOU shall constitute a Major Schedule Change. 

b. Requirements 

(1) Notice 

(a) The Companies shall provide EPA with 
advance written notice of, along with an explanation of the reasons for any Non-Routine 
Work Plan Adjustments and Major Schedule Changes as these terms are defined in 
Section VI.B.2.a. of this MOU. 

(b) To the extent practicable, the Companies shall 
provide EPA with advance written notice of, along with an explanation of the reasons 
for, any Routine Work Plan Adjustments and Minor Schedule Changes as these terms 
are defined in Section VI.B.2.a. of this MOU.  Where advance notice is not practicable, 
the Companies shall provide written notice at the earliest opportunity, but no later than 
fifteen (15) days after any such Routine Work Plan Adjustments or Minor Schedule 
Changes. 
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(2) Implementation of Work Plan Adjustments And 
Schedule Changes 

(a) Non-Routine Work Plan Adjustments And 
Major Schedule Changes.  The Companies may not undertake a Non-Routine Work 
Plan Adjustment or a Major Schedule Change absent a Technical Consultation pursuant 
to Section VI.C. of this MOU.  Where the Companies believe that an action constitutes a 
Non-Routine Work Plan Adjustment or a Major Schedule Change, the Companies must 
identify the action as such in their notice submitted pursuant to Section VI.B.2.b.(1)(a) of 
this MOU and must propose the matters to be addressed by the Technical Consultation, 
including, in the case of a Major Schedule Change, a new time schedule that is 
reasonable.   

(b) Routine Work Plan Adjustments or Minor 
Schedule Changes.  Where the Companies believe that an action constitutes a 
Routine Work Plan Adjustment or a Minor Schedule Change, the Companies may 
undertake such action within seven (7) days after submission of the notice pursuant to 
Section VI.B.2.(b)(1)(b) of this MOU or sooner where necessary to respond to special 
circumstances or to preserve the validity of on-going research, unless EPA has 
informed the Companies in writing that the Agency regards the action as a Non-Routine 
Work Plan Adjustment or a Major Schedule Change and initiates a technical 
consultation pursuant to Section VI.C. of this MOU. 

C. Technical Consultation 

1. A Technical Consultation will occur between the Companies and 
EPA under any of the following circumstances: 

a. The Companies have been unable to obtain a contract with 
the Independent Third Party identified pursuant to Section V.E.2.b. of this MOU within 
the period specified in Section V.E.2.c. of this MOU. 

b. The Companies propose to undertake a Non-Routine Work 
Plan Adjustment as defined in Section VI.B.2.a.(1)(b). 

c. The Companies propose to undertake a Major Schedule 
Change as defined in Section VI.B.2.a.(2)(b). 

d. EPA has informed the Companies in writing pursuant to 
Section VI.B.2.b.(2)(b) that the Agency regards an action as a Non-Routine Work Plan 
Adjustment or a Major Schedule Change. 

2. The Technical Consultation shall consist of discussions by 
telephone or in person between responsible technical representatives of the Companies 
and EPA for the purpose of reaching agreement between the Companies and EPA on 
mutually acceptable Non-Routine Work Plan Adjustments or Major Schedule Changes. 
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3. EPA shall place in the public record at Docket Control Number 
OPPT 2004-0112 a summary of any Technical Consultation that describes any 
agreement reached and the resulting Non-Routine Work Plan Adjustments or Major 
Schedule Changes and the supporting rationale therefor. 

D. Principal Contacts 

1. All inquiries by the Companies to EPA under this MOU and all 
concurrent submissions by the Companies as specified in Sections VI.E.2.c. and 
V.E.3.b. of this MOU shall be made to: 

Director, Chemical Control Division (7405M) 
Room 4146 EPA EAST 
U.S. Environmental Protection Agency 
1201 Constitution Avenue, NW 
Washington, DC  20004 
202-564-4760 
 

2. All notices and inquiries by EPA to the Companies under this MOU 
shall be directed to: 

Michael A. Santoro 
Director, Specialty Materials EHS&R 
3M Company 
3M Center Building, 236-1B-10 
St. Paul, MN  55144-1000 
651-733-6374 
 

E. Submissions To EPA 

1. All notices, reports, assessments and other documents required by 
this MOU shall be submitted by the Companies to EPA by the dates specified in this 
MOU.   

2. Reports And Assessments 

a. When submitting any reports that have been completed and 
received by the Companies pursuant to the Work Plan in Appendix B of this MOU and 
any of the Assessments required pursuant to Section V.D. of this MOU, the Companies 
shall utilize commercial courier service or hand delivery in accordance with the 
procedures set forth in Section VI.E.4. of this MOU. 
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b. The Companies shall submit four (4) paper copies and two 
(2) digital copies (in text-searchable PDF format on magnetic media or CD ROM), for 
each version (public or CBI, and labeled as CBI where appropriate) of all reports that 
have been completed and received by the Companies pursuant to the Work Plan in 
Appendix B of this MOU and any of the Assessments required pursuant to Section V.D. 
of this MOU, except that the Companies may submit two (2) paper copies and two (2) 
digital copies of reports which consist largely of raw data.   

c. To ensure timely processing for the reports and 
Assessments being submitted pursuant to Section VI.E.2.b. of this MOU, the 
Companies shall transmit one (1) paper copy and one (1) digital copy of all such reports 
and Assessments to the EPA Docket in accordance with the procedures specified in 
Section VI.E.4. of this MOU.   The remaining copies specified in Section VI.E.2.b. of this 
MOU shall be transmitted directly by commercial courier or hand delivery to the EPA 
Principal Contact identified in Section VI.D of this MOU. 

3. Other Submissions 

a. When making any submissions in connection with this MOU 
other than the reports and Assessments specified in Section VI.E.2.b. of this MOU, the 
Companies may utilize U.S. mail, commercial courier service, hand delivery or 
electronic means at their election, provided that the Companies adhere to the 
procedures for each method of submission set forth in Section VI.E.4. below. 

b. For all such other submissions specified in Section VI.E.3.a. 
of this MOU, the Companies shall transmit one (1) paper copy and one (1) digital copy 
to the EPA Docket if utilizing U.S. mail, commercial courier service or hand delivery.  If 
utilizing electronic means, then the Companies shall transmit one PDF format version 
as specified Section VI.E.4.d. of this MOU.  To ensure timely processing, the 
Companies also shall transmit three (3) copies of all such other submissions specified in 
Section VI.E.3.a. simultaneously to the EPA Principal Contact identified in Section VI.D. 
of this MOU. 

4. Submission Procedures 

a. Docket Identification.  All notices, reports, assessments 
and other documents submitted to the EPA Docket pursuant to this MOU shall be 
identified by the EPA Docket ID Number OPPT 2004-0112 and the name:  PFOA Site-
Related Environmental Assessment Program. 

b. U.S. Mail.  Submissions to the EPA Docket made by U.S. 
mail should be sent to:  Document Control Office (7407M), Office of Pollution Prevention 
and Toxics (OPPT), Environmental Protection Agency, 1200 Pennsylvania Avenue, 
NW, Washington, DC 20460-0001.  For submissions by U.S. mail containing 
Confidential Business Information (CBI), the Companies shall follow the procedures 
specified in Section VI.E.4.f. of this MOU. 
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c. Hand Delivery or Commercial Courier.  Submissions to 
the EPA Docket made by hand delivery or commercial courier should be delivered to:  
OPPT Document Control Office (DCO) in the EPA East Building, Room 6428, 1201 
Constitution Avenue, NW, Washington, DC and marked Attention:  EPA Docket ID 
Number OPPT 2004-0112.  The DCO is open from 8 a.m. to 4 p.m., Monday through 
Friday, excluding legal holidays.  The telephone number for the DCO is (202) 564-8930.  
For submissions by hand delivery or commercial courier containing Confidential 
Business Information (CBI), the Companies shall follow the procedures specified in 
Section VI.E.4.f. of this MOU. 

d. Electronic Means.  Submissions made electronically to the 
EPA Docket (via e-mail) should be sent to:  OPPT Document Control Office at 
oppt.ncic@epa.gov.  The subject field of the e-mail should read:  Attention: EPA Docket 
OPPT 2004-0112.  Digital submissions for all reporting required by this MOU that are 
transmitted electronically must be submitted as attachments to the e-mail and must be 
in text-searchable, PDF format.  The e-mail transmitting any report required by this 
MOU and all digital attachments will be included as part of the submission.  E-mail 
addresses are automatically captured by the EPA e-mail system and become part of the 
submission that is placed in the official public docket, and will be made available in the 
EPA electronic public docket.  Upon receipt of the electronic submission, a "receipt 
date" will be entered into the metadata for that submission to signify the date the 
document(s) submitted by the Company(ies) was received by EPA.  EPA is not 
responsible for failure to meet a date of submission obligation if the EPA fire wall rejects 
an electronic submission containing a virus or other adverse electronic coding.  It is the 
obligation of the submitter to confirm that: 1) electronic submissions are received by 
EPA on the date of transmission, 2) the electronic submission and all attachments are 
legible, and 3) the electronic submission and all attachments meet the electronic format 
requirements of the EPA Document Control Office.  Electronic submission shall not be 
used for any document containing Confidential Business Information (CBI).   

e. Proof of Submission.  Materials (paper or digital media) 
shall be deemed submitted when they are either postmarked or placed in the hands of a 
commercial courier service for overnight delivery to EPA at the appropriate address 
specified in Section VI.E.4.b. (for U.S. mail) or Section VI.E.4.c. (for commercial courier) 
of this MOU.  Hand-delivered materials are deemed submitted upon receipt at the 
appropriate address specified in Part VI.E.4.c. of this MOU.  Electronically-transmitted 
documents are deemed delivered upon transmission and must follow the procedures for 
electronic submissions specified in Part VI.E.4.d. of this MOU.  Under any of the above 
circumstances, it is the responsibility of the Companies to maintain appropriate 
documentation for proof of transmittal for all submissions made pursuant to this MOU. 
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f. Confidential Business Information (CBI) 

(1) Any document submitted to EPA that contains data or 
information for which a Signatory Company makes a claim of CBI must be submitted as 
two separate versions. One version must be complete, with the information being 
claimed as confidential marked in the manner described under 40 CFR 790.7. The other 
public version must be identical in all respects except that all of the information claimed 
as confidential shall be redacted.  EPA will place the public version in the Agency’s 
docket. The complete version will be treated in accordance with EPA confidentiality 
regulations in 40 CFR part 2 and 40 CFR 790.7. 

(2) Data or other information that are considered to be 
CBI must not be submitted to EPA by e-mail.  Any part or all of data or other information 
claimed as CBI must be so marked clearly. If the CBI submission is on diskette or CD 
ROM, label the outside of the diskette or CD ROM to indicate that it contains CBI, 
identify by appropriate file naming those files that contain CBI and within each such file 
clearly identify the specific information that is CBI.  Information marked as CBI will not 
be disclosed except in accordance with procedures set forth in 40 CFR part 2 ). 

(3) Any claims of confidentiality for information submitted 
under this MOU will be made under the terms of 40 CFR 790.7. If no claim of 
confidentiality is made by the submitter of the information at the time of submission, the 
information will be deemed by EPA, in accordance with 40 CFR 790.7, to be public, and 
may be made available to the public without further notice to the submitter.  Information 
claimed as confidential will be treated in accordance with the procedures in 40 CFR part 
2 and to section 14 of TSCA, 15 U.S.C. 2613. 

F. Reservation of Rights:  By signing this MOU, the Companies are not 
admitting that TSCA Section 4 gives EPA the authority to promulgate a test rule 
requiring generation of the data and information that the Companies will gather through 
the PFOA Site-Related Environmental Assessment Program; nor are the Companies 
admitting that the TSCA Section 4 requirements for promulgating such a test rule have 
been satisfied by the Agency.  The Companies believe that documents generated under 
the PFOA Site-Related Environmental Assessment Program do not constitute studies 
subject to disclosure under 15 U.S.C. § 2613(a); therefore, such documents may be 
protected from disclosure under various laws, including under 5 U.S.C. § 552(b)(4) and 
15 U.S.C. § 2613(b), except to the extent such documents fall within the public 
disclosure provisions in Section VI.A.2. of this MOU. 

VII. SIGNATURES 

This MOU is agreed to by 3M, Dyneon and EPA as follows: 
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APPENDIX A –  
SITE COVERED BY THIS MOU AND PARAMETERS AND 

LIMITATIONS PARTICULAR TO SUCH SITE 
 
 

1. The “Site” subject to the PFOA Site-Related Environmental 
Assessment Program is the 3M Property located in Decatur, Alabama shown on the 
map attached to this Appendix A [hereinafter “3M Decatur Site Property” or “the 
Property”]. 

2. As specified in Section V.A.1. of this MOU, the Companies commit 
to address fully the Charge question as such question applies to the 3M Decatur Site 
Property and subject to the language governing interpretation of the Charge set forth in 
Section V.A.2. of this MOU, except, as recognized in Section V.A.3 of this MOU, this 
Appendix A establishes the following parameters and limitations on such commitment: 

a. Daikin America owns and operates a manufacturing site in 
Decatur, Alabama.  Due to the close proximity of Daikin’s fluoropolymer manufacturing 
and telomer manufacturing operations at its Decatur, Alabama site to the 3M Decatur 
Site Property, PFOA emissions and releases from the Daikin operations have and will 
contribute to PFOA presence in environmental media on and around the 3M Decatur 
Site Property.  The commitment by the Companies to address fully the Charge question 
as to the 3M Decatur Site Property does not require the Companies to assess, predict 
or apportion the original source of PFOA on and around the 3M Decatur Site Property 
as between Daikin America and the Companies.   

b. 3M formerly owned the land on which Daikin now has its 
Decatur, Alabama site with fluoropolymer manufacturing and telomer manufacturing 
operations.  The commitment by the Companies to address fully the Charge question as 
to the 3M Decatur Site Property:  

(1) Does not require the Companies to perform 
environmental monitoring or other on-site data and information collection activities on 
the Daikin Decatur, Alabama site; 

(2) Does not require the Companies to characterize or 
assess the PFOA currently present in environmental media on the Daikin Decatur, 
Alabama site or to characterize or assess the pathways of migration of such PFOA 
present in environmental media on the Daikin Decatur, Alabama site; and 

(3) Does not require the Companies to investigate, 
evaluate, analyze or assess exposures to PFOA that may have occurred in the past, 
that are now occurring or that may occur in the future as a result of activities by Daikin. 
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APPENDIX B –  PHASE 2 WORK PLAN

                       (Not included in the Data Assessment Report) 
 

 
 



APPENDIX B  
 

SOIL BORING AND WELL CONSTRUCTION LOGS 
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FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 130R

CLIENT: Confidential ELEV (GRND)a: 597.38 Page   1   of  2 DATE:        21 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 600.32
PROJECT NO.: 02181-129-081-1000 NORTHING: 7021.4055
Area Name: Former Sludge Incorporation Area EASTING: 523.1439 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 6.04 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 32 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
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Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 1 3 5 6 8 90 Dry 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
2 4 5 7 10 12 17 80 Mst 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
4 6 10 11 14 14 25 75 Mst 2.5YR 4/8 0 60 30 10 Firm 0.0 As Above
6 8 10 12 13 12 25 100 Dry 2.5YR 4/8 0 60 30 10 Firm As Above
8 10 8 8 11 12 19 80 Dry 2.5YR 4/8 0 60 30 10 Firm 0.0 As Above

10 12 3 6 16 15 22 30 Dry 2.5YR 4/8 0 60 30 10 Firm As Above
12 14 10 9 11 11 20 80 Dry 2.5YR 4/8 0 60 30 10 Firm 0.0 As Above
14 16 5 7 9 9 16 100 Wet 2.5YR 4/8 0 60 30 10 Firm As Above
16 18 8 10 14 15 24 100 Sat 2.5YR 4/8 0 60 30 10 Firm 0.0 As Above

25 27 4 6 9 11 15 100 Sat 2.5YR 4/8 0 60 30 10 Soft 0.0 As Above with yellowish brown mottling

30 32 6 10 14 19 24 100 Sat 2.5YR 4/8 0 60 30 10 Soft 0.0 As Above with yellowish brown mottling
Boring terminated at 32 fbgs.  Set screen at 22-32 fbgs.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 130R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 21-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 35.44
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 6.01

( X ) Finished as Stick-up 2.94 Stick-up Height (ft)
(   ) Finished as Flush-Mount 600.32 TOC Elevation (ft, msl)

Ground Elevation: 597.38

(Feet bgs)
18.00 Top of Bentonite

20.00 Top of Sand

22.00 Top of Screen

6.01 Estimated Depth to Water

32.00 Bottom of Screen

32.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 130S

CLIENT: Confidential Client-Decatur AL NORTHING: 6995.4082 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 502.2689
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 598.37
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 600.57
DRILL METHOD: Air Rotary Depth to Bedrock (ft): na

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of  Drilling: 11-Nov-04
Core Size: Casing Diameter (in): na Date Completed:: 11-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 73.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 24 Red silty sand
24.0 42.0 Brown clayey sand
42.0 72.0 Interbedded rock and soft zones

Hole caving, having trouble installing screen.  Screen set to 67.5 fbgs.



WELL CONSTRUCTION LOG
WELL 130S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 11-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (TOC): 65.75
LOGGED BY: Brant McCanless DEPTH TO WATER (TOC): 37.73

( X ) Finished as Stick-up 2.20 Stick-up Height (ft)
(   ) Finished as Flush-Mount 600.57 TOC Elevation (ft, msl)

Ground Elevation: 598.37

(Feet bgs)
35.00 Top of Epikarst

53.50 Top of Bentonite

55.50 Top of Sand

57.50 Top of Screen

37.73 Estimated Depth to Water

67.50 Bottom of Screen

72.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 130L

CLIENT: Confidential Client-Decatur AL NORTHING: 7004.9133 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 507.5517
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 598.32
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 600.47 Date Socket Constructed: 27-Oct-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 86.00 Date Casing Installed: 27-Oct-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 91.00 Date of Bedrock Drilling: 11-Nov-04
Casing Diameter (in): 6.00 Date Completed:: 11-Nov-04

Final Corehole Diameter (in): 5.75
LOGGED BY: Brant McCanless Total Depth of Well (ft): 128.00

INTERVAL (Feet 
bgs)

DESCRIPTION

W
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from to Yes/No

0 30 Residuum; red silty sand to sandy silt
30.0 42.0 Some rocky drilling with most smooth
42.0 43.0 Rock
43.0 44.0 Soft drilling
44.0 47.0 Intemittent rock and soft zones
47.0 48.0 Rock
48.0 54.0 Soft drilling with some intermittent rocky zones
54.0 59.0 Predominantly rock with some fractured zones
59.0 62.0 Rock
62.0 66.0 Soft drilling with some intermittent rocky zones
66.0 73.0 Soft drilling
74.0 75.0 Rocky drilling
75.0 84.0 Soft drilling with some intermittent rocky zones Yes

84.0 86.0 Rocky drilling
86.0 91.0 Rock, borehole making a lot of water presumably at the 84 foot depth. No

Set casing to 91 fbgs.
91.0 110.0 Limestone

110.0 110.5 Fractured rock Yes

110.5 121.0 Limestone
121.0 128.0 Large dissolution void, producing large amount of water.  Terminated boring Yes

Purged water to clean borehole.



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 130L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 11-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 128.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): 28.20

2.15 Stick-up Height (ft)
600.47 TOC Elevation (ft, msl)

Ground Elevation: 598.32

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

35.00 Depth to Top of Epikarst

86.00 Depth to Competent Rock

91.00 Depth to Bottom of 
Casing (ft)

121.00 Dissolution Void Encountered
128.00 Bottom of Void

128.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 131R

CLIENT: Confidential ELEV (GRND)a: 623.25 Page   1   of  2 DATE:       9 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 626.16
PROJECT NO.: 02181-129-081-1000 NORTHING: 6949.6481
Area Name: Former Sludge Incorporation Area EASTING: 1583.4792 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 11.34 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 30 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): 30 Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
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Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 1 2 2 2 4 50 Mst 10R 5/4 0 55 35 10 Soft 0.0 Weak Red organic silt to clayey silt, rooty, loamy, friable
2 4 2 6 8 9 14 100 Mst 10R3/6 0 55 35 10 Firm Red sandy silt
4 6 5 7 7 8 14 70 Mst 10R3/6 0 55 35 10 Firm 0.0 Red f.g. to m.g. sandy silt
6 8 5 7 8 9 15 75 Mst 10R3/4 0 55 35 10 Firm 0.0 Dusky Red silty f.g. to m.g. sand
8 10 6 6 8 9 14 70 Wet 10R3/4 0 55 35 10 Firm As Above

10 12 4 4 5 6 9 75 Wet 10R3/4 0 55 35 10 Firm 0.0 Red silty sand mottled with white and yellow.
12 14 6 7 7 9 14 60 Wet 10R3/6 0 55 35 10 Firm Dark Red silty sand mottled with white and yellow
14 16 6 10 12 18 22 70 Wet 10R3/6 0 55 35 10 Firm 0.0 As Above
16 18 5 8 11 16 19 70 Wet 10R3/6 0 65 30 5 Firm 0.0 Dark Red silty sand mottled with white and yellow
18 20 3 9 11 18 20 90 Wet 2.5YR 5/6 0 65 30 5 Firm Red silty sand mottled with white and yellow.
20 22 4 7 15 20 22 100 Sat 2.5YR 4/6 0 65 30 5 Firm 0.0 Red silty sand mottled with white and yellow.
22 24 6 9 12 14 21 20 Sat 10YR 4/6 0 65 30 5 Firm Dark yellowish brown silty sand to sandy silt
24 26 5 11 18 23 29 100 Sat 10YR 4/6 0 65 30 5 Firm 0.0 As Above
26 28 3 6 11 15 17 20 Sat 10YR 5/6 0 65 30 5 Soft Yellowish brown silty sand to sandy silt
28 30 9 10 12 50/1 22 25 Wet 10YR 5/6 0 65 30 5 Soft As above, blocked on chert

Refusal at 30 fbgs.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 131B

CLIENT: Confidential ELEV (GRND)a: 623.67 Page   1   of  2 DATE:       9 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b

PROJECT NO.: 02181-129-081-1000 NORTHING: 6949.6481
Area Name: Former Sludge Incorporation Area EASTING: 1583.4792 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 32 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
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Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 2 2 4 4 6 80 Dry 2.5YR 4/4 0 60 30 10 Soft Reddish brown silty f.g. sand, organic, friable
2 4 4 4 6 9 10 80 Dry 2.5YR 4/4 0 60 30 10 Soft Reddish brown silty f.g. sand, organic, friable
4 6 3 4 6 7 10 100 Dry 5YR 4/6 0 60 30 10 Soft Yellowish red silty f.g. sand, root zone at 4-5fbgs indicating fill
6 8 5 7 10 12 17 100 Wet 2.5YR 3/1 0 75 20 5 Firm Dark red silty sand
8 10 6 12 12 16 24 100 Wet 2.5YR 3/1 0 75 20 5 Firm As above

0
0

15 16 6 9 9 13 18 100 Mst 2.5YR 3/6 0 60 10 30 Firm Dark reddish brown clayey sand with some yellow to white mottling
0
0

20 22 2 4 8 10 12 100 Wet 2.5YR 3/6 0 60 10 30 Firm As above
0
0

25 27 3 6 5 14 11 80 Mst 2.5YR 3/6 0 60 10 30 Firm As above
0

30 32 4 7 11 15 18 50 Mst 2.5YR 3/6 0 60 10 30 Firm As above
Boring terminated at 32 feet, encountering cherty drilling
Boring abandoned by filling with grout.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 131R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 9-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 30.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): 10.16

( X ) Finished as Stick-up 2.91 Stick-up Height (ft)
(   ) Finished as Flush-Mount 626.16 TOC Elevation (ft, msl)

Ground Elevation: 623.25

15.00 Top of Bentonite

17.00 Top of Sand

20.00 Top of Screen

10.16 Estimated Depth to Water

30.00 Bottom of Screen

30.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 131S

CLIENT: Confidential Client-Decatur AL NORTHING: 6972.146 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 1577.7792
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 623.33
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 625.86
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 65.00

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 15-Nov-04
Core Size: Casing Diameter (in): na Date Completed:: 15-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Ethan Caldwell Total Depth of Well (ft): 47.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 28 Strong brown silty sand
28.0 32.0 Brown to tan silty sand
32.0 47.0 Rocky drilling, interbedded competent limestone and soft zones.

Boring terminated at 47 fbgs/
Set 4-inch screen to 47 fbgs.



WELL CONSTRUCTION LOG
WELL 131S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 15-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 47.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 20.38

( X ) Finished as Stick-up 2.53 Stick-up Height (ft)
(   ) Finished as Flush-Mount 625.86 TOC Elevation (ft, msl)

Ground Elevation: 623.33

32.00 Top of Epikarst

32.00 Top of Bentonite

35.00 Top of Sand

37.00 Top of Screen

20.38 Estimated Depth to Water

47.00 Bottom of Screen

47.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 131L

CLIENT: Confidential Client-Decatur AL NORTHING: 6974.9005 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 1586.744
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 623.02
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 625.54 Date Socket Constructed: 26-Oct-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 65.00 Date Casing Installed: 26-Oct-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 73.00 Date of Bedrock Drilling: 12-Nov-04
Casing Diameter (in): 6.00 Date Completed:: 12-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Ethan Caldwell Total Depth of Well (ft): 88.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 32 Residuum, red to brown silty sand to clayey sand
32.0 59.0 Interbeds of competent limestone and soft zones
59.0 60.0 Soft 
60.0 63.0 Rock
63.0 65.0 Soft 
65.0 73.0 Competent limestone, flushed hole with air

Set casing to 73 fbgs
73.0 85.0 Began bedrock drilling, all limestone
85.0 85.5 Fracture zone Yes
85.5 86.0 Limestone, Fracture at 86.0 Yes
86.0 88.0 Limestone, boring producing water.  Terminated boring at 88 fbgs and cleaned borehole.



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 131L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 12-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 88.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 20.47

2.52 Stick-up Height (ft)
625.54 TOC Elevation (ft, msl)

Ground Elevation: 623.02

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

32.00 Depth to Top of Epikarst

65.00 Depth to Competent Rock

73.00 Depth to Bottom of 
Casing (ft)

88.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 132R

CLIENT: Confidential ELEV (GRND)a: 631.86 Page   1   of  2 DATE:      7 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 634.08
PROJECT NO.: 02181-129-081-1000 NORTHING: 7559.126
Area Name: Former Sludge Incorporation Area EASTING: 2074.1428 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 19.00 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 47.00 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8.00                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval Blow Count

n-
va

lu
e

R
ec

ov
er

y

M
oi

st
ur

e

C
ol

or Grain Size

St
re

ng
th

O
VM

W
el

l C
ol
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n
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il 

Sa
m
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e

Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 0
0

4 6 10 10 15 14 25 90 Mst 10R 3/4 0 60 30 10 Soft Dusky red silty sand to sandy silt.
6 8 15 16 17 24 33 75 Dry 10R 3/4 0 60 30 10 Firm Dusky red silty sand to sandy silt.
8 10 9 11 17 20 28 100 Dry 10R 3/4 0 60 30 10 Firm Dusky red silty sand to sandy silt.
10 12 4 4 10 13 14 75 Dry 10R 3/6 0 60 30 10 Firm Red silty sand to sandy silt
12 14 6 8 10 12 18 50 Dry 10R 3/6 0 60 30 10 Firm As above
14 16 8 10 13 15 23 100 Dry 10R 3/6 0 60 30 10 Firm As above
16 18 8 8 13 18 21 50 Dry 10R 3/6 0 60 30 10 Firm As above
18 20 11 16 20 24 36 75 Mst 10R 3/6 0 60 30 10 Firm As above
20 22 6 10 18 20 28 50 Mst 10R 3/6 0 60 30 10 Firm As above
22 24 8 10 15 22 25 75 Mst 10R 3/6 0 60 30 10 Firm As above
24 26 5 10 14 17 24 75 Wet 2.5YR 4/6 0 70 25 5 Firm Red silty sand to sandy silt, mottled with yellowish brown
26 28 6 8 13 19 21 30 Wet 10YR 7/6 0 70 25 5 Firm Yellowish brown sand to silty sand with red mottling
28 30 10 19 20 24 39 50 Wet 10YR 3/6 0 70 25 5 Firm Dark yellowish brown sand to silty sand with red and white mottling
30 32 6 10 12 15 22 75 Sat 10YR 3/6 0 70 25 5 Firm Dark yellowish brown sand to silty sand with red and white mottling
32 34 3 10 11 15 21 10 Sat 10YR 3/6 0 70 25 5 Firm As above
34 36 6 17 20 25 37 75 Wet 10YR 3/6 0 70 20 10 Firm As above
36 38 10 19 20 25 39 50 Wet 10YR 3/6 0 70 20 10 Firm As above
38 40 10 16 18 24 34 50 Mst 10YR 3/6 0 70 20 10 Firm As above, weathered softstone clasts
40 42 3 4 6 10 10 50 Mst 10YR 3/6 0 70 20 10 Firm As above, weathered softstone clasts
42 44 7 10 12 16 22 75 Mst 2.5Y 7/6 0 70 20 10 Firm Yellow sand to silty sand, some black FeMnO staining 
44 46 2 4 8 10 12 100 Mst 10YR 6/6 0 70 20 10 Firm As above, boring terminated at 46 fbgs.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 132R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 7-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 46.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 19.00

( X ) Finished as Stick-up 2.22 Stick-up Height (ft)
(   ) Finished as Flush-Mount 634.08 TOC Elevation (ft, msl)

Ground Elevation: 631.86

32.00 Top of Bentonite

34.00 Top of Sand

36.00 Top of Screen

19.00 Estimated Depth to Water

46.00 Bottom of Screen

46.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 132S

CLIENT: Confidential Client-Decatur AL NORTHING: 7562.1793 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2091.7017
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 632.56
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 635.01
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 66.00

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 30-Nov-04
Core Size: Casing Diameter (in): na Date Completed:: 30-Nov-04

Final Corehole Diameter (in): 8.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 57.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 20 Residuum, Red to brown silty sand
20.0 44.0 Residuum, brown silty sand
44.0 62.5 Epikarst, set screen to primary fracture zone from 47 to 57 fbgs.
62.5 Competent limestone

Set screen to 57.0 fbgs



WELL CONSTRUCTION LOG
WELL 132S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 30-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 57.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): 17.94

( X ) Finished as Stick-up 2.57 Stick-up Height (ft)
(   ) Finished as Flush-Mount 635.14 TOC Elevation (ft, msl)

Ground Elevation: 632.57

44.00 Top of Epikarst

40.00 Top of Bentonite

44.00 Top of Sand

47.00 Top of Screen

17.94 Estimated Depth to Water

57.00 Bottom of Screen

62.50 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 132L

CLIENT: Confidential Client-Decatur AL NORTHING: 7572.0123 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2091.6527
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 632.57
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 635.14 Date Socket Constructed: 28-Oct-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 66.00 Date Casing Installed: 29-Oct-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 76.00 Date of Bedrock Drilling: 29-Nov-04
Casing Diameter (in): 6.00 Date Completed:: 29-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 200.00

INTERVAL (Feet 
bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 44 Residuum, red to brown silty sand
44.0 48.0 Interbedded rock and soft zones
48.0 51.0 Soft drilling
51.0 52.0 Rocky drilling
52.0 54.0 Soft drilling
54.0 58.0 Rocky drilling
58.0 60.0 Rocky drilling
60.0 61.0 Limestone
61.0 66.0 Fractured limestone
66.0 76.0 Competent limestone

Set Casing
76.0 140.0 Dry limestone, no significant fractures (135 fbgs), stopped waited 20 minutes for water - none
140.0 160.0 Dry limestone, no significant fractures (158 fbgs), stopped waited 20 minutes for water - none
160.0 180.0 Dry limestone, no significant fractures (167, 167, 172 fbgs), stopped waited 20 minutes for water - none
180.0 200.0 Dry limestone, no significant fractures, stopped waited 20 minutes for water - none

Boring terminated, no significant water developed, cleaned out borehole.



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 132L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 29-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 200.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): tbd

2.57 Stick-up Height (ft)
635.14 TOC Elevation (ft, msl)

Ground Elevation: 632.57

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

44.00 Depth to Top of Epikarst

66.00 Depth to Competent Rock

76.00 Depth to Bottom of 
Casing (ft)

200.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 133R

CLIENT: Confidential ELEV (GRND)a: 631.53 Page   1   of  2 DATE:      8 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 633.66
PROJECT NO.: 02181-129-081-1000 NORTHING: 6896.9505
Area Name: Former Sludge Incorporation Area EASTING: 2179.0704 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 12.13 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 35 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Brant McCanless Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 2 3 5 7 8 50 Mst 10R 4/6 0 60 30 10 Soft Red  silt, sludge residue and roots (0-1 feet)
2 4 7 9 12 14 21 50 Mst 10R 4/6 0 60 30 10 Soft Red silt
4 6 14 16 17 20 33 75 Dry 10R 4/6 0 60 30 10 Firm 0.0 Red silty sand, some black staining or residue
6 8 14 16 17 20 33 75 Dry 10R 3/6 0 60 30 10 Firm Red sandy silt
8 10 9 10 11 15 21 75 Dry 10R 3/6 0 60 30 10 Firm 0.0 Red sandy silt
10 12 6 9 11 12 20 75 Dry 10R 3/6 0 65 30 5 Firm Red sandy silt
12 14 6 9 12 15 21 50 Dry 10R 3/6 0 65 30 5 Firm Red sandy silt
14 16 9 10 12 15 22 75 Mst 2.5YR 5/8 0 65 30 5 Soft 0.0 Red sandy silt
16 18 10 11 13 14 24 50 Mst 2.5YR 5/8 0 65 30 5 Soft Red sandy silt with mottling of yellow and brown
18 20 8 12 12 20 24 90 Wet 2.5YR 4/6 0 55 40 5 Soft 0.0 Red sandy silt with mottling of yellow and brown
20 22 4 4 8 20 12 100 Wet 2.5YR 4/6 0 55 40 5 Soft Red sandy silt with mottling of yellow and brown
22 24 12 22 23 30 45 100 Wet 10YR 5/6 0 45 50 5 Soft Yellowish brown sandy silt
24 26 6 12 16 22 28 100 Wet 10YR 7/8 0 45 50 5 Soft 0.0 Yellow silty sand
26 28 4 11 14 17 25 50 Wet 10YR 7/8 0 45 50 5 Firm Yellow silty sand
28 30 6 8 13 16 21 70 Wet 10YR 7/8 0 45 50 5 Firm 0.0 Yellow silty sand

33 35 7 12 15 20 27 75 Wet 5YR 6/8 0 40 35 25 Firm Reddish yellow clayey silty f.g. sand, weathered angular chert clasts
Boring terminated at 35 fbgs.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 133B

CLIENT: Confidential ELEV (GRND)a: 633.29 Page   1   of  2 DATE:       10 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b na
PROJECT NO.: 02181-129-081-1000 NORTHING:
Area Name: Former Sludge Incorporation Area EASTING: Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 10 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 35.5 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): 35.5 Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 3 4 7 10 11 90 Mst 10R 5/4 0 60 30 10 Firm Red silty f.g. sand, some sludge and roots to 12 inches
2 4 8 10 11 14 21 75 Mst 10R 4/6 0 60 30 10 Firm 0.0 Red silty f.g. sand
4 6 5 11 17 19 28 70 Mst 10R 3/6 0 55 35 10 Firm 0.0 Red silty f.g. sand
10 12 5 16 21 27 37 75 Wet 10R 3/6 0 55 35 10 Firm Red silty f.g. sand
15 17 5 12 13 16 25 75 Mst 10R 4/6 0 55 35 10 Soft 0.0 Red silty f.g. sand with yellow mottling
20 22 8 11 17 19 28 75 Wet 10R 4/6 0 55 35 10 Soft Red silty f.g. sand with yellow mottling
25 27 7 9 12 14 21 70 Wet 10R 4/6 0 55 35 10 Soft Red silty f.g. sand with yellow mottling
30 32 9 11 13 14 24 50 Wet 10R 4/6 0 55 35 10 Soft Red silty f.g. sand with yellow mottling
35 37 3 50/1 50 10 Wet 7.5YR 5/6 5 30 40 25 Soft Yellowish brown clayey sandy silt with angular chert clasts

Spoon refusal at 35.5 fbgs
Boring terminated at 35.5 fbgs

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 133R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 9-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 35.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): 12.13

( X ) Finished as Stick-up 2.13 Stick-up Height (ft)
(   ) Finished as Flush-Mount 633.66 TOC Elevation (ft, msl)

Ground Elevation: 631.53

21.00 Top of Bentonite

23.00 Top of Sand

25.00 Top of Screen

12.13 Estimated Depth to Water

35.00 Bottom of Screen

35.50 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 133S

CLIENT: Confidential Client-Decatur AL NORTHING: 6891.4188 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2166.135
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 631.14
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 633.83
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 49.00

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 1-Dec-04
Core Size: Casing Diameter (in): na Date Completed:: 1-Dec-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 47.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 36 Residuum, red silty sand
36.0 47.0 Epikarst, interbeds of competent limestone and chert with soft weathered zones and fractures

Set screen from 37.0 to 47.0



WELL CONSTRUCTION LOG
WELL 133S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 1-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 47.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): 13.34

( X ) Finished as Stick-up 2.69 Stick-up Height (ft)
(   ) Finished as Flush-Mount 633.83 TOC Elevation (ft, msl)

Ground Elevation: 631.14

36.00 Top of Epikarst

32.00 Top of Bentonite

36.00 Top of Sand

37.00 Top of Screen

13.34 Estimated Depth to Water

47.00 Bottom of Screen

47.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 133L

CLIENT: Confidential Client-Decatur AL NORTHING: 6879.6059 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2169.7288
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 630.54
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 632.69 Date Socket Constructed: 27-Oct-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 49.00 Date Casing Installed: 27-Oct-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 56.00 Date of Bedrock Drilling: 1-Dec-04
Casing Diameter (in): 6.00 Date Completed:: 1-Dec-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 200.00

INTERVAL (Feet 
bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0 35 Residuum, red to reddish brown silty sand
35.0 37.0 Rock
37.0 39.0 Soft
39.0 40.0 Rock
40.0 41.0 Soft
41.0 44.0 Rock
44.0 49.0 Fractured rock
49.0 56.0 Limestone, small fracture encountered at 53

Set casing to 56 fbgs
58.0 120.0 Limestone with fracture at 98, 112, 116, 117, 118 fbgs. Stopped drilling for 20 minutes to evaluate water 

production.  No significant water
120.0 200.0 Limestone.  No significant fractures.  Terminated boring, very low water production observed.



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 133L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 1-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 200.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): tbd

2.15 Stick-up Height (ft)
632.69 TOC Elevation (ft, msl)

Ground Elevation: 630.54

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

35.00 Depth to Top of Epikarst

49.00 Depth to Competent Rock

56.00 Depth to Bottom of 
Casing (ft)

200.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 134R

CLIENT: Confidential ELEV (GRND)a: 614.72 Page   1   of  2 DATE:      17 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 617.00
PROJECT NO.: 02181-129-081-1000 NORTHING: 4120.8381
Area Name: Former Sludge Incorporation Area EASTING: 2905.7418 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 11.85 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 32 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 3 4 4 7 8 80 Mst 10YR 3/6 0 60 30 10 Soft Dark yellowish brown silty sand, organic, friable, sludge at 0.5 fbgs
2 4 8 10 13 13 23 80 Mst 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
4 6 8 7 12 16 19 10 Mst 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
6 8 8 8 9 9 17 80 Mst 2.5YR 4/8 0 60 30 10 Soft 0.0 Red silty f.g. sand
8 10 7 10 13 12 23 100 Mst 2.5YR 4/8 0 60 30 10 Soft 0.0 Red silty f.g. sand
10 12 4 11 14 15 25 100 Mst 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
12 14 3 9 11 15 20 100 Mst 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
14 16 5 11 11 14 22 100 Mst 2.5YR 4/8 0 60 30 10 Soft 0.0 Red silty f.g. sand
16 18 6 10 12 15 22 50 Mst 2.5YR 4/8 0 60 30 10 Soft Red silty f.g. sand
18 20 6 7 12 15 19 100 Mst 2.5YR 4/8 0 60 30 10 Soft 0.0 Red silty f.g. sand
20 22 4 6 8 12 14 80 Dry 10YR 5/8 0 50 10 40 Firm Yellowish brown clayey sand, some red mottling
22 24 4 6 10 14 16 80 Mst 10YR 5/8 0 50 10 40 Firm As above
24 26 0 100 Mst 10YR 5/8 0 50 10 40 V Firm 0.0 As above
26 28 7 12 16 22 28 50 Wet 10YR 5/8 0 50 10 40 V Firm As above

0
30 32 3 7 10 16 17 60 Wet 10YR 5/8 0 50 10 40 V Firm As above, boring terminated at 32 fbgs

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 134B

CLIENT: Confidential ELEV (GRND)a: 598.39 DATE:      21 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b na
PROJECT NO.: 02181-129-081-1000 NORTHING:
Area Name: Former Sludge Incorporation Area EASTING: Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 10 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 32 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 2 5 6 6 11 80 Dry 10 YR 3/6 0 60 30 10 Soft Dark yellowish brown silty sand with gray/white sludge residue
2 4 3 4 9 9 13 50 Dry 10R 4/6 0 60 30 10 Soft Red silty sand
4 6 5 6 6 7 12 100 Mst 10R 4/6 0 60 30 10 Soft 0.0 Red silty sand
6 8 4 8 6 9 14 100 Mst 10R 4/6 0 60 30 10 Soft Red silty sand
8 10 6 12 13 13 25 80 Mst 10R 4/6 0 60 30 10 Soft 0.0 Red silty sand
10 12 5 10 12 12 22 100 Wet 10R 4/6 0 60 30 10 Soft Red silty sand

Red silty sand
15 17 3 6 10 15 16 100 Wet 10R 4/6 0 60 30 10 Soft 0.0 Red silty sand

10R 4/6 5 60 10 25 Firm 15-16 Red silty sand; 16-17 Red clayey sand, firm with some angular
chert clasts

20 22 1 8 9 11 17 80 Wet 10R 4/6 5 60 10 25 Firm 0.0 Red clayey sand with angular chert clasts

25 27 4 7 9 16 16 100 Wet 2.5YR 5/8 10 50 5 35 Firm 0.0 Red clayey sand with angular chert clasts

30 32 10 11 15 17 26 100 Wet 2.5YR 5/8 10 50 5 35 Firm 0.0 Red clayey sand with angular chert clasts
Boring terminated at 32 fbgs and abandoned with grout.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 134R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 17-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 32.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 11.85

( X ) Finished as Stick-up 2.28 Stick-up Height (ft)
(   ) Finished as Flush-Mount 617.00 TOC Elevation (ft, msl)

Ground Elevation: 614.72

18.00 Top of Bentonite

20.00 Top of Sand

22.00 Top of Screen

11.85 Estimated Depth to Water

32.00 Bottom of Screen

32.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 134S

CLIENT: Confidential Client-Decatur AL NORTHING: 4103.3508 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2914.2766
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 614.48
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 616.95
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 57.00

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 17-Nov-04
Core Size: Casing Diameter (in): na Date Completed:: 17-Nov-04

Final Corehole Diameter (in): 8.00
LOGGED BY: Ethan Caldwell/ Tim Frinak Total Depth of Well (ft): 47.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 33.0 Residuum
33.0 47.0 Epikarst, interbedded competent limestone/chert and soft weathered zones.

Set Screen from 37 to 47 fbgs.



WELL CONSTRUCTION LOG
WELL 134S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 17-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 47.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 19.96

( X ) Finished as Stick-up 2.47 Stick-up Height (ft)
(   ) Finished as Flush-Mount 616.95 TOC Elevation (ft, msl)

Ground Elevation: 614.48

32.50 Top of Epikarst

31.00 Top of Bentonite

34.00 Top of Sand

37.00 Top of Screen

19.96 Estimated Depth to Water

47.00 Bottom of Screen

47.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 134L

CLIENT: Confidential Client-Decatur AL NORTHING: 4102.786 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2901.4119
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 614.32
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 616.6 Date Socket Constructed: 2-Nov-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 57.00 Date Casing Installed: 3-Nov-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 64.00 Date of Bedrock Drilling: 16-Nov-04
Casing Diameter (in): 6.00 Date Completed:: 16-Nov-04

Brant McCanless Final Corehole Diameter (in): 6.00
LOGGED BY: Ethan Caldwell Total Depth of Well (ft): 150.00

INTERVAL (Feet 
bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 32.5 Residuum, red silty sand
32.5 34.0 Fractured rock
34.0 40.0 Soft weathered zone
40.0 57.0 Fractured rock with some soft weathered zones
57.0 64.0 Limestone, stopped to set casing.  Set casing to 64 fbgs.
64.0 141.0 Limestone, no significant fractures, stopped drilling for 20 minutes to observe water recharge, no significant

water
141.0 150.0 Limestone, encountered fracture at 141 fbgs, water observed at 144.  Terminated boring at 150



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 134L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 16-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 150.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 44.21

2.28 Stick-up Height (ft)
616.6 TOC Elevation (ft, msl)

Ground Elevation: 614.32

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

32.50 Depth to Top of Epikarst

57.00 Depth to Competent Rock

63.00 Depth to Bottom of 
Casing (ft)

150.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 135R

CLIENT: Confidential ELEV (GRND)a: 602.38 Page   1   of  2 DATE:      14 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 604.56
PROJECT NO.: 02181-129-081-1000 NORTHING: 3731.9314
Area Name: Former Sludge Incorporation Area EASTING: 2317.85 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 12.13 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 33 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval Blow Count
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 3 7 8 11 15 50 Dry 10R 3/6 0 60 30 10 Firm Dark red silty f.g. sand
2 4 6 12 14 16 26 40 Dry 10R 3/6 0 60 30 10 Firm Dark red silty f.g. sand
4 6 6 9 11 17 20 75 Dry 10R 3/6 0 60 30 10 Firm 0.0 Dark red silty f.g. sand
6 8 7 11 17 23 28 75 Dry 10R 3/6 0 60 30 10 Firm Dark red silty f.g. sand
8 10 8 12 18 15 30 100 Mst 10R 3/6 0 60 30 10 Firm 0.0 Dark red silty f.g. sand
10 12 4 6 9 16 15 60 Mst 10R 3/6 0 60 30 10 Firm Dark red silty f.g. sand
12 14 14 17 19 15 75 75 Dry 10R 3/6 0 60 30 10 Firm Dark red silty f.g. sand
14 16 8 12 14 16 26 100 Mst 10R 3/6 0 60 30 10 Firm 0.0 Dark red silty f.g. sand
16 18 5 10 16 12 26 75 Mst 10R 3/6 0 60 30 10 Firm Dark red silty f.g. sand
18 20 7 11 11 19 22 75 Wet 10R 3/6 0 60 30 10 Firm 0.0 18-19 Dark red silty f.g. sand

2.5YR 4/8 0 70 20 10 Soft 19-20 Red silty f.g. sand, mottled with white and tan 
20 22 3 3 12 14 15 100 Wet 2.5YR 4/8 0 70 20 10 Soft Red silty f.g. sand, mottled with white and tan 
22 24 9 11 14 18 25 80 Wet 2.5YR 4/8 0 70 20 10 Soft 0.0 22-23 Red silty f.g. sand, mottled with white and tan 

2.5YR 4/8 0 60 10 30 V Firm 23-24 Red clayey m.g. sand
0

29 30 6 11 16 20 100 Wet 2.5YR 4/8 0 60 10 30 V Firm 0.0 Red clayey m.g. sand
31 33 12 19 21 22 40 100 Wet 10YR 6/8 5 60 10 25 V Firm Brownish yellow clayey m.g. sand, angular chert clasts

Boring terminated at 33 fbgs.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 135R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 14-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 31.50
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 12.13

( X ) Finished as Stick-up 2.18 Stick-up Height (ft)
(   ) Finished as Flush-Mount 604.56 TOC Elevation (ft, msl)

Ground Elevation: 602.38

17.00 Top of Bentonite

19.00 Top of Sand

21.50 Top of Screen

12.13 Estimated Depth to Water

31.50 Bottom of Screen

33.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 135S

CLIENT: Confidential Client-Decatur AL NORTHING: 3705.3191 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2316.378
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 601.03
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 603.18
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 59.00

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 3-Dec-04
Core Size: Casing Diameter (in): na Date Completed:: 3-Dec-04

Final Corehole Diameter (in): 8.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 48.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 35.0 Residuum, silty sand
35.0 47.0 Epikarst, interbedded competent rock and weathered zones.

Terminated boring and set screen from 38 to 48 fbgs



WELL CONSTRUCTION LOG
WELL 135S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 24-Jul-02
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 48.00
LOGGED BY: DEPTH TO WATER (BGS): 27.43

( X ) Finished as Stick-up 2.15 Stick-up Height (ft)
(   ) Finished as Flush-Mount 603.18 TOC Elevation (ft, msl)

Ground Elevation: 601.03

35.00 Top of Epikarst

29.00 Top of Bentonite

34.00 Top of Sand

38.00 Top of Screen

27.43 Estimated Depth to Water

48.00 Bottom of Screen

48.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 135L

CLIENT: Confidential Client-Decatur AL NORTHING: 3713.277 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 2318.2556
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 601.32
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 603.52 Date Socket Constructed: 1-Nov-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 59.00 Date Casing Installed: 1-Nov-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 66.00 Date of Bedrock Drilling: 2-Dec-04
Casing Diameter (in): 6.00 Date Completed:: 2-Dec-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Brant McCanless Total Depth of Well (ft): 120.00

INTERVAL (Feet 
bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 32.0 Residuum, silty sand
32.0 33.0 Limestone
33.0 37.0 Soft weathered zone
37.0 41.0 Fractured Limestone
41.0 46.0 Soft weathered zone, some rocky drilling
46.0 47.0 Limestone
47.0 59.0 Fractured Limestone, rocky drilling
59.0 61.0 Limestone
61.0 66.0 Limestone

Set casing to 66 fbgs
66.0 120.0 Limestone, fracture identified at 112 fbgs, producing water at 120 fbgs.  Terminated boring



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 135L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 2-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 120.00
LOGGED BY: Brant McCanless DEPTH TO WATER (BGS): 32.74

2.20 Stick-up Height (ft)
603.52 TOC Elevation (ft, msl)

Ground Elevation: 601.32

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

32.00 Depth to Top of Epikarst

59.00 Depth to Competent Rock

66.00 Depth to Bottom of 
Casing (ft)

120.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 136R

CLIENT: Confidential ELEV (GRND)a: 588.97 Page   1   of  2 DATE:      15 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 592.12
PROJECT NO.: 02181-129-081-1000 NORTHING: 3633.6419
Area Name: Former Sludge Incorporation Area EASTING: 877.7315 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 26.32 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 30 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 1 3 3 4 6 60 Mst 10YR 3/6 0 60 30 10 Soft Dark yellowish brown silty m.g. to f.g. sand, some roots
2 4 3 4 7 11 11 50 Mst 2.5YR 3/6 0 60 30 10 Soft 0.0 Dark red silty m.g. sand
4 6 5 7 12 14 19 100 Mst 7.5YR 3/6 0 60 30 10 Soft Dark brown silty sand
6 8 5 7 13 14 20 40 Mst 2.5YR 4/6 5 60 25 10 Soft Red silty f.g. sand with angular chert clasts
8 10 8 14 24 20 38 100 Mst 2.5YR 4/6 5 60 25 10 Soft 0.0 Red silty f.g. sand with angular chert clasts

Dry 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts
10 12 8 12 16 12 28 75 Dry 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts
12 14 9 14 18 18 32 25 Dry 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts
14 16 26 21 22 21 43 90 Dry 7.5YR 5/8 5 50 10 35 V Firm 0.0 Strong brown clayey f.g. sand, some angular chert clasts
16 18 5 10 15 15 25 30 Dry 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts
18 20 17 21 14 15 35 100 Dry 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts
20 22 4 11 18 21 29 50 Dry 7.5YR 5/8 5 50 10 35 V Firm 0.0 Strong brown clayey f.g. sand, some angular chert clasts
22 24 5 7 50/1 57 0 No Recovery
24 26 13 21 16 10 37 20 Mst 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts
26 28 5 15 21 50/4 36 0 No Recovery
28 30 5 7 10 9 17 100 Mst 7.5YR 5/8 5 50 10 35 V Firm Strong brown clayey f.g. sand, some angular chert clasts

Boring terminated at 30 fbgs

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 136B

CLIENT: Confidential ELEV (GRND)a: 589.78 DATE:      16 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b na
PROJECT NO.: 02181-129-081-1000 NORTHING:
Area Name: Former Sludge Incorporation Area EASTING: Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 25 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 30 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 2 3 7 9 10 80 Mst 10YR 3/6 0 60 30 10 Soft Dark Yellowish brown silty f.g. sand, some roots
2 4 5 7 10 11 17 50 Mst 2.5YR 3/6 0 60 30 10 Soft Dark red silty f.g. sand
4 6 2 3 4 6 7 50 Dry 2.5YR 3/6 0 60 30 10 Soft Dark red silty f.g. sand
6 8 2 4 7 7 11 50 Dry 2.5YR 3/6 0 60 30 10 Soft Dark red silty f.g. sand
8 10 3 4 4 5 8 80 Mst 2.5YR 3/6 0 60 30 10 Soft Dark red silty f.g. sand

15 17 3 8 9 11 17 50 Mst 2.5YR 3/6 0 60 30 10 Soft Dark red silty f.g. sand

20 22 6 9 11 17 20 60 Mst 2.5YR 3/6 0 60 30 10 Soft Dark red silty f.g. sand

25 27 5 10 13 14 23 50 Mst 2.5YR 4/8 5 50 10 35 Firm Red silty sand with yellow mottling and angular chert clasts

28 30 7 10 15 15 25 30 Mst 2.5YR 4/8 5 50 10 35 Firm Red silty sand with yellow mottling and angular chert clasts
Boring terminated at 30 fbgs and abandoned with grout.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 136R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 16-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 30.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 26.32

( X ) Finished as Stick-up 3.15 Stick-up Height (ft)
(   ) Finished as Flush-Mount 592.12 TOC Elevation (ft, msl)

Ground Elevation: 588.97

16.00 Top of Bentonite

18.00 Top of Sand

20.00 Top of Screen

26.32 Estimated Depth to Water

30.00 Bottom of Screen

30.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 136S

CLIENT: Confidential Client-Decatur AL NORTHING: 3628.6568 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 894.2533
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 588.76
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 591.5
DRILL METHOD: Air Rotary Depth to Bedrock (ft): na

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 10-Nov-04
Core Size: Casing Diameter (in): na Date Completed:: 10-Nov-04

Final Corehole Diameter (in): 8.00
LOGGED BY: Ethan Caldwell Total Depth of Well (ft): 47.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 18.0 Residuum
18.0 47.0 Epikarst, interbedded rock and weathered zones

Set screen to 47 fbgs.



WELL CONSTRUCTION LOG
WELL 136S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 10-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 47.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 26.56

( X ) Finished as Stick-up 2.74 Stick-up Height (ft)
(   ) Finished as Flush-Mount 591.5 TOC Elevation (ft, msl)

Ground Elevation: 588.76

18.00 Top of Epikarst

31.00 Top of Bentonite

34.00 Top of Sand

37.00 Top of Screen

26.56 Estimated Depth to Water

47.00 Bottom of Screen

47.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 136L

CLIENT: Confidential Client-Decatur AL NORTHING: 3625.0927 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 909.7781
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 588.34
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 591.12 Date Socket Constructed: 9-Nov-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 45.00 Date Casing Installed: 9-Nov-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 52.00 Date of Bedrock Drilling: 10-Nov-04
Casing Diameter (in): 6.00 Date Completed:: 10-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Ethan Caldwell Total Depth of Well (ft): 85.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 12.0 Residuum, red clayey silt
12.0 18.0 Residuum, brown silty sand
18.0 30.0 Epikarst, fractured limestone
30.0 35.0 Fractured limestone
35.0 37.0 Soft weathered zone
37.0 43.0 Fractured limestone
43.0 44.5 Competent limestone
44.5 45.0 Fracture zone, producing water, chert and limestone chips return
45.0 52.0 Competent limestone

Set casing to 52 fbgs.
52.0 85.0 Limestone, fractures identified at 57, 61, 76.  Producing water by 80 fbgs.  Terminated boring at 85 fbgs.



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 136L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 10-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 85.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 26.20

2.04 Stick-up Height (ft)
587.53 TOC Elevation (ft, msl)

Ground Elevation: 585.49

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

18.00 Depth to Top of Epikarst

45.00 Depth to Competent Rock

52.00 Depth to Bottom of 
Casing (ft)

85.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

:

OVERBURDEN BORING LOG
SITE ID 137R

CLIENT: Confidential ELEV (GRND)a: 589.89 Page   1   of  2 DATE:      15 Dec 04
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 592.03
PROJECT NO.: 02181-129-081-1000 NORTHING: 2508.5924
Area Name: Former Sludge Incorporation Area EASTING: 848.7696 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) na (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 20 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Ethan Caldwell Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 8                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
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Lithic Description(ft msl) (ft bgs) 6" 6" 6" 6" (%) Munsell Gr S Sl Cl Units

0 2 4 5 6 7 11 50 Dry 5YR 3/2 0 70 20 10 Firm Dark reddish brown silty f.g. sand
2 4 5 7 7 7 14 50 Dry 10R 4/6 5 60 20 15 Soft Red silty f.g. sand with angular chert clasts
4 6 3 4 6 7 10 50 Dry 10R 4/6 5 60 20 15 Soft Red silty f.g. sand with angular chert clasts
6 8 4 5 6 7 11 40 Dry 10R 4/6 5 60 20 15 Soft 0.0 Red silty f.g. sand with angular chert clasts
8 10 5 13 14 15 27 60 Dry 10R 4/6 30 40 20 10 Firm Red gravelly silty sand, angular chert clasts
10 12 4 4 12 13 16 60 Mst 10R 4/6 30 40 20 10 Firm 0.0 Red gravelly silty sand, angular chert clasts
12 14 18 25 50/6 75 25 Mst 10R 4/6 20 40 10 30 Firm Red gravelly silty sand, angular chert clasts
14 16 10 9 14 15 23 100 Mst 10YR 6/8 20 40 10 30 Firm 0.0 Brownish yellow gravelly silty sand, angular chert clasts
16 18 8 17 13 14 30 20 Mst 10YR 6/8 20 40 10 30 Firm Brownish yellow gravelly silty sand, angular chert clasts
18 20 17 13 17 22 30 25 Mst 10YR 6/8 20 40 10 30 Firm Brownish yellow gravelly silty sand, angular chert clasts

Boring terminated at 20 fbgs

0

0

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in feet from mean sea level. f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in feet from mean sea level. Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

WELL CONSTRUCTION LOG
WELL 137R

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 15-Dec-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 20.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): Dry

( X ) Finished as Stick-up 2.14 Stick-up Height (ft)
(   ) Finished as Flush-Mount 592.03 TOC Elevation (ft, msl)

Ground Elevation: 589.89

6.00 Top of Bentonite

8.00 Top of Sand

10.00 Top of Screen

Dry Estimated Depth to Water

20.00 Bottom of Screen

20.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.

1/11/2008 02181.129.081.0001



FSIA Investigation
Decatur, Alabama

1/11/2008 02181.129.081.0001

Drilling Log
BORING NO. 137S

CLIENT: Confidential Client-Decatur AL NORTHING: 2540.1962 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 847.9993
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 589.37
DRILLING CO.: Richard Simmons Drilling Co. (TOC) 591.71
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 40.00

Rig Type Guss Peck 1000 Depth of Casing (ft): na Date of Bedrock Drilling: 5-Nov-04
Core Size: Casing Diameter (in): na Date Completed:: 5-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Ethan Caldwell, Tim Frinak Total Depth of Well (ft): 37.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 20.0 Residuum
20.0 37.0 Epikarst, interbedded competent rock and weathered soft zones

Set screen from 27 to 37 fbgs



WELL CONSTRUCTION LOG
WELL 137S

CLIENT: Confidential Client- Decatur, Al  Page 2 of 2
SITE NAME: RFI DATE OF WELL CONSTRUCTION: 24-Jul-02
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 37.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 24.21

( X ) Finished as Stick-up 2.68 Stick-up Height (ft)
(   ) Finished as Flush-Mount 592.28 TOC Elevation (ft, msl)

Ground Elevation: 589.6

20.00 Top of Epikarst

34.00 Top of Bentonite

35.00 Top of Sand

37.00 Top of Screen

24.21 Estimated Depth to Water

47.00 Bottom of Screen

47.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 
sieve filter sand followed by a hydrated 
bentonite pellet seal and a 
cement/bentonite grout to the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of 
four-inch stainless steel with ten feet of 
0.01-inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch 
square lockable outer casing mounted in 
a four-foot by four-foot concrete pad.



FSIA Investigation
DECATUR, ALABAMA

1/11/2008 02181-129-081-0001

Drilling Log
BORING NO. 137L

CLIENT: Confidential Client-Decatur AL NORTHING: 2528.6501 PAGE 1 of 2
SITE NAME: Decatur, Alabama Facility EASTING: 848.4297
PROJECT NO.: 02181-129-081-0001 ELEV. (GRND): 589.6
DRILLING CO.: Richard Simmons Drilling Co. (TOC): 592.28 Date Socket Constructed: 4-Nov-04
DRILL METHOD: Air Rotary Depth to Bedrock (ft): 40.00 Date Casing Installed: 4-Nov-04

Rig Type Guss Peck 1000 Depth of Casing (ft): 47.00 Date of Bedrock Drilling: 5-Nov-04
Casing Diameter (in): 6.00 Date Completed:: 6-Nov-04

Final Corehole Diameter (in): 6.00
LOGGED BY: Ethan Caldwell, Tim Frinak Total Depth of Well (ft): 81.00

INTERVAL 
(Feet bgs)

DESCRIPTION W
at

er
 L

os
s?

from to Yes/No

0.0 20.0 Residuum
20.0 31.0 Fractured rock
31.0 35.0 Soft weathered zone
35.0 38.0 Fractured rock
38.0 40.0 Soft weathered zone
40.0 47.0 Competent bedrock, limestone, fractures at 44.5, 45 fbgs

Set casing to 47 fbgs
47.0 61.0 Bedrock, fractures at 49, 52, 60 fbgs
60.0 81.0 Bedrock, limestone, hit void at 76 fbgs, producing significant water.  Terminated boring at 81 fbgs.



FSIA Investigation
Decatur, Alabama

BEDROCK WELL CONSTRUCTION LOG

WELL 137L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: RFI DATE OF COMPLETION 5-Nov-04
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling TOTAL WELL DEPTH (BGS): 81.00
LOGGED BY: Ethan Caldwell DEPTH TO WATER (BGS): 24.86

2.68 Stick-up Height (ft)
592.28 TOC Elevation (ft, msl)

Ground Elevation: 589.6

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

20.00 Depth to Top of Epikarst

40.00 Depth to Competent Rock

47.00 Depth to Bottom of 
Casing (ft)

81.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.

1/11/2008 02181.129.081.0001



e
e

OVERBURDEN BORING LOG
SITE ID 138R

CLIENT: Confidential Page   1   of  2 DATE:      8 Mar 2006
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 606.87
PROJECT NO.: 02181-129-081-1000 NORTHING: 1683100.99
Area Name: Former Sludge Incorporation Area EASTING: 638662.34 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 11.95 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 22 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Tim Walls Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval
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Lithic Description(ft msl) (ft bgs) (%) Munsell Gr S Sl Cl Units

0 2 100 Mst 10R 4/6 5 10 15 70 Soft nd Red clay to silty clay

5 7 100 Dry 10R 4/6 5 15 10 70 Firm nd As above

10 12 85 Dry 5YR 5/6 10 10 20 60 V Firm nd Yellowish reddish clay with red and white mottling.

15 17 100 Dry 5YR 5/6 5 10 20 65 Firm nd Yellowish reddish clay, some mottling

20 22 90 Mst 5YR 5/6 Resistant Drilling at 22 fbgs.  Terminated Boring for Well Construction

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in f f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in fe Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)

Z:\FOLDERS.0-9\3M-DECAT\FC Work Plan\1Q06 Status Report\Tables\DAL FSIA OFFSITE BORING WELL LOGS 0306



WELL CONSTRUCTION LOG
WELL 138R

CLIENT: Confidential Client- Decatur, Al Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 8-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 11.95
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 22.00

Northing: 1683100.99000
Easting: 638662.34000

606.87 TOC Elevation (ft, msl)

6.00 Top of Bentonite

8.00 Top of Sand

10.00 Top of Screen

11.85 Depth to Water

20.00 Bottom of Screen

22.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTA NTS

®

The monitoring well is constructed of two-
inch stainless steel with ten feet of 0.01-
inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an six-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.

Z:\FOLDERS.0-9\3M-DECAT\FC Work Plan\1Q06 Status Report\Tables\DAL FSIA OFFSITE BORING WELL LOGS 0306



WELL CONSTRUCTION LOG
WELL 138S

CLIENT: Confidential Client- Decatur, Al  Page 1 of 1
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 8-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 12.29
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 33.00
DRILLING METHOD: Air Rotary
Northing: 1683101.34000
Easting: 638673.11000

606.68 TOC Elevation (ft, msl)

19.00 Top of Epikarst

19.00 Top of Bentonite

21.00 Top of Sand

23.00 Top of Screen

12.29 Estimated Depth to Water

Depth Description
0-19 Red Clay to silty clay
19-20 Red Clay with 15% rounded gravel
25-33 Strong brown clay with angular

chert gravel 33.00 Bottom of Screen
33 Competent rock 33.00 Top of Competent Rock
36 Boring terminated 36.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of four-
inch stainless steel with ten feet of 0.01-inch 
slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-foot 
by four-foot concrete pad.
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BEDROCK WELL CONSTRUCTION LOG

WELL 138L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: FSIA Investigation DATE OF CASING INSTALLATION: 7-Mar-06
PROJECT NO.: 02181-129-081-0001 DATE OF WELL CONSTRUCTION: 9-Mar-06
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 41.06
LOGGED BY: Lori Skidmore, Tim Walls DEPTH OF CASING (BGS) 41.00
DRILLING METHOD: Air Rotary TOTAL WELL DEPTH (BGS): 78.00
Northing: 1683101.18000
Easting: 638667.58000

606.77 TOC Elevation (ft, msl)

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

19.00 Depth to Top of Epikarst

33.50 Depth to Competent Rock

41.00 Depth to Bottom of 
Depth Description Casing (ft)

0-19 Residuum
19-20 Resistant Drilling
20-33 Soft Drilling, Very Wet at 23 feet

33 Weathered Chert
33.5 Limestone

33.5-41 Limestone
41 Terminated Boring for Casing

41-73 Dry limestone 73.00 Primary Water-Bearing
73 wet fracture Fracture
78 Boring terminated

78.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.
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OVERBURDEN BORING LOG
SITE ID: 601R

CLIENT: Confidential Page   1   of  2 DATE:      23 Mar 2006
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 610.27
PROJECT NO.: 02181-129-081-1000 NORTHING: 1687323.28
Area Name: Former Sludge Incorporation Area EASTING: 634189.00 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 15.9 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 50 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Tim Walls Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)
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Lithic Description(ft msl) (ft bgs) (%) Munsell Gr S Sl Cl Units

0 2 0 Mst 10R 3/6 5 10 15 70 Soft nd Red clay to silty clay

5 7 100 Mst 10R 3/6 0 5 30 60 Soft nd As above

10 12 100 Mst 10R 3/6 0 10 30 60 Soft nd As above

15 17 100 Mst 10R 3/6 0 10 30 60 Soft nd As above

20 22 100 Mst 10R 3/6 0 15 25 60 Soft nd As above, dark red silty clay

25 27 100 Mst 10R 3/6 0 20 25 55 Soft nd As above

30 32 100 Mst 10R 3/6 0 20 25 55 Soft nd As above

35 37 100 Mst 10R 3/6 0 20 25 55 Soft nd As above

40 42 100 Wet 10R 3/6 0 20 25 55 Soft nd As above, wet

50 Reamed to 50 feet bgs and set screen from 39 to 49 bgs.  No change in
soil type to indicate an epikarst transition.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in f f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in fe Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)
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WELL CONSTRUCTION LOG
WELL 601R

CLIENT: Confidential Client- Decatur, Al Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 23-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 15.90
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 49.00

Northing: 1687323.28000
Easting: 634189.00000

610.27 TOC Elevation (ft, msl)

35.00 Top of Bentonite

37.00 Top of Sand

39.00 Top of Screen

15.90 Depth to Water

49.00 Bottom of Screen

50.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTA NTS

®

The monitoring well is constructed of two-
inch stainless steel with ten feet of 0.01-
inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an six-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.
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WELL CONSTRUCTION LOG
WELL 601S

CLIENT: Confidential Client- Decatur, Al  Page 1 of 1
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 27-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 50.81
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 80.50
DRILLING METHOD: Air Rotary
Northing: 1687311.40000
Easting: 634192.76000

610.32 TOC Elevation (ft, msl)

na Top of Epikarst

66.50 Top of Bentonite

68.50 Top of Sand

70.50 Top of Screen

50.81 Estimated Depth to Water

Depth Description
0-48 Red to dark red silty clay
48-73 As above, wet

73 Saturated soil
73-80.5 As above, wet 80.50 Bottom of Screen

80.5 Competent rock, boring terminated 80.50 Top of Competent Rock
80.50 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of four-
inch stainless steel with ten feet of 0.01-inch 
slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-foot 
by four-foot concrete pad.
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BEDROCK WELL CONSTRUCTION LOG

WELL 601L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: FSIA Investigation DATE OF CASING INSTALLATION: 10-Mar-06
PROJECT NO.: 02181-129-081-0001 DATE OF WELL CONSTRUCTION: 17-Mar-06
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 53.06
LOGGED BY: Lori Skidmore, Tim Walls DEPTH OF CASING (BGS) 82.00
DRILLING METHOD: Air Rotary TOTAL WELL DEPTH (BGS): 139.00
Northing: 1687317.62000
Easting: 634190.60000

610.40 TOC Elevation (ft, msl)

Ground Elevation: 589.6

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

73.50 Depth to Top of Epikarst

80.00 Depth to Competent Rock

82.00 Depth to Bottom of 
Depth Description Casing (ft)
0-73.5 Red silty clay

73.5-76 Weathered bedrock
76-78 Weathered bedrock, abundant water
78-80 Weathered bedrock
80.5 Weathered bedrock, abundant water

80.5-82 Competent bedrock
82 Set steel casing

82-117 Competent limestone bedrock 117, 134 Primary Water-Bearing
117-118 Wet fracture, not significant Fracture
118-134 Competent limestone bedrock

134 Wet fracture, significant
134-139 Competent limestone bedrock

139 Boring terminated 139.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.
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OVERBURDEN BORING LOG
SITE ID: 602R

CLIENT: Confidential Page   1   of  2 DATE:      16 Mar 2006
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 597.13
PROJECT NO.: 02181-129-081-1000 NORTHING: 168663.62
Area Name: Former Sludge Incorporation Area EASTING: 632649.4 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 17.67 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 25 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Tim Walls Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)
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Lithic Description(ft msl) (ft bgs) (%) Munsell Gr S Sl Cl Units

0 2 70 Mst 2.5YR 4/6 5 5 30 60 Soft nd Red silty clay

5 7 65 Dry 5YR 5/8 0 5 25 70 Firm nd Yellowish red clay to silty clay, stiff

10 12 90 Dry 5YR 5/8 5 5 20 70 Firm nd As above

15 17 85 Dry 7.5YR 5/8 5 5 10 75 Firm nd Strong brown clay, stiff

20 22 95 Mst 7.5YR 5/8 5 5 15 75 Soft nd Strong brown silty clay, some chert gravel

25 27 Resistant drilling at 25 feet (top-of-epikarst).
Boring terminated.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in f f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in fe Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)
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WELL CONSTRUCTION LOG
WELL 602R

CLIENT: Confidential Client- Decatur, Al Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 16-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 17.67
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 25.00

Northing: 1683663.62000
Easting: 632649.40000

597.13 TOC Elevation (ft, msl)

11.00 Top of Bentonite

13.00 Top of Sand

15.00 Top of Screen

17.67 Depth to Water

25.00 Bottom of Screen

25.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTA NTS

®

The monitoring well is constructed of two-
inch stainless steel with ten feet of 0.01-
inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an six-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.
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WELL CONSTRUCTION LOG
WELL 602S

CLIENT: Confidential Client- Decatur, Al Page 1 of 1
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 15-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 19.04
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 40.50
DRILLING METHOD: Air Rotary
Northing: 1683668.71000
Easting: 632661.43000

597.14 TOC Elevation (ft, msl)

25.00 Top of Epikarst

26.00 Top of Bentonite

28.50 Top of Sand

30.50 Top of Screen

19.04 Estimated Depth to Water

Depth Description
0-19 Red to yellowish red silty clay

19-25 Strong brown clay with chert gravel
25 First resistant drilling

25-37 Weathered bedrock 40.50 Bottom of Screen
37 Significant water producing zone 40.50 Top of Competent Rock

37-40.5 Weathered bedrock 40.50 Boring Depth
40.5 Competent bedrock, boring terminated

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of four-
inch stainless steel with ten feet of 0.01-inch
slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-foot 
by four-foot concrete pad.
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BEDROCK WELL CONSTRUCTION LOG

WELL 602L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: FSIA Investigation DATE OF CASING INSTALLATION: 8-Mar-06
PROJECT NO.: 02181-129-081-0001 DATE OF WELL CONSTRUCTION: 13-Mar-06
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 37.93
LOGGED BY: Lori Skidmore, Tim Walls DEPTH OF CASING (BGS) 49.00
DRILLING METHOD: Air Rotary TOTAL WELL DEPTH (BGS): 153.00
Northing: 1683665.84000
Easting: 632654.92000

597.07 TOC Elevation (ft, msl)

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

26.00 Depth to Top of Epikarst

40.50 Depth to Competent Rock

49.00 Depth to Bottom of 
Depth Description Casing (ft)

0-26 Red silty clay
26-40.5 Weathered bedrock (epikarst)
40.5-49 Competent limestone

49 Set Casing
49-146 Competent limestone

146 Water-bearing fracture
146-153 Competent limestone

153 Boring Terminated 146.00 Primary Water-Bearing
Fracture

153.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.
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OVERBURDEN BORING LOG
SITE ID: 603R

CLIENT: Confidential Page   1   of  2 DATE:      2 Mar 2006
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 599.94
PROJECT NO.: 02181-129-081-1000 NORTHING: 1679659.11
Area Name: Former Sludge Incorporation Area EASTING: 633601.47 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 34.21 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 37.5 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Tim Walls Depth to Refusal (ft bgs): na Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)
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Lithic Description(ft msl) (ft bgs) (%) Munsell Gr S Sl Cl Units

0 2 80 Mst 2.5YR 2.5/3 10 10 20 70 Soft nd Dark reddish brown silty clay, some limestone gravel (road fill)

5 7 100 Dry 2.5YR 2.5/3 5 15 15 65 Firm nd Dark reddish brown silty sandy clay, angular chert gravel
7 9 70 Dry 2.5YR 4/3 10 5 10 75 Firm nd As above

10 12 50 Dry 2.5YR 4/3 10 5 10 75 Firm nd As above

15 17 100 Dry 2.5YR 5/8 0 5 20 75 Firm nd Red silty clay

20 22 100 Dry 2.5YR 5/8 0 5 25 70 Firm nd Red silty clay, some FeMnO streaking

25 27 55 Dry 2.5YR 4/6 35 5 20 40 Firm nd As above, abundant angular chert clasts

30 32 100 Dry 2.5YR 4/8 10 5 15 70 Firm nd As above

35 37 100 Mst 5YR 4/6 5 5 10 80 Soft nd Yellowish red clay, some chert clasts

37.5 Encountered resistant drilling, boring terminated.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in f f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in fe Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)
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WELL CONSTRUCTION LOG
WELL 603R

CLIENT: Confidential Client- Decatur, Al Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 2-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 34.21
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 37.00

Northing: 1679659.11000
Easting: 633601.47000

599.94 TOC Elevation (ft, msl)

23.00 Top of Bentonite

25.00 Top of Sand

27.00 Top of Screen

34.21 Depth to Water

37.00 Bottom of Screen

37.50 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTA NTS

®

The monitoring well is constructed of two-
inch stainless steel with ten feet of 0.01-
inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an six-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.
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WELL CONSTRUCTION LOG
WELL 603S

CLIENT: Confidential Client- Decatur, Al Page 1 of 1
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 2-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 33.73
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 48.00
DRILLING METHOD: Air Rotary
Northing: 1679642.56000
Easting: 633592.25000

600.05 TOC Elevation (ft, msl)

37.50 Top of Epikarst

36.00 Top of Bentonite

38.00 Top of Sand

38.00 Top of Screen

33.73 Estimated Depth to Water

Depth Description
0-23 Red silty clay with some angular chert gravel

23-29 Strong brown cherty silty clay (possibly
very weathered epikarst ?)

29-37.5 Predominantly clay with varying chert gravel 48.00 Bottom of Screen
37.5-45 Interlayers of competent limestone and 45.00 Top of Competent Rock

weathered zones 48.00 Boring Depth
45-48 Competent limestone, boring terminated

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of four-
inch stainless steel with ten feet of 0.01-inch
slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-foot 
by four-foot concrete pad.
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BEDROCK WELL CONSTRUCTION LOG

WELL 603L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: FSIA Investigation DATE OF CASING INSTALLATION: 23-Feb-06
PROJECT NO.: 02181-129-081-0001 DATE OF WELL CONSTRUCTION: 27-Feb-06
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 34.50
LOGGED BY: Lori Skidmore, Tim Walls DEPTH OF CASING (BGS) 47.00
DRILLING METHOD: Air Rotary TOTAL WELL DEPTH (BGS): 96.00
Northing: 1679651.04000
Easting: 633595.22000

599.98 TOC Elevation (ft, msl)

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

33.00 Depth to Top of Epikarst

39.00 Depth to Competent Rock

47.00 Depth to Bottom of 
Depth Description Casing (ft)

0-26 Red silty clay
26 Wet 

26-33 Red silty clay
33 Cherty drilling
35 Water zone

39-42.5 Competent limestone
42.5 Water-bearing fracture

42.5-47 Competent limestone 90.00 Primary Water-Bearing
47 Set Casing Fracture

47-90 Competent limestone
90 Water-bearing fracture

90-96 Competent limestone
96 Boring terminated. 96.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.
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OVERBURDEN BORING LOG
SITE ID: 604R

CLIENT: Confidential Page   1   of  2 DATE:      6 Mar 2006
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 581.99
PROJECT NO.: 02181-129-081-1000 NORTHING: 1679875.34
Area Name: Former Sludge Incorporation Area EASTING: 637343.74 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 20.5 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 22 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Tim Walls Depth to Refusal (ft bgs): 22 Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)
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Lithic Description(ft msl) (ft bgs) (%) Munsell Gr S Sl Cl Units

0 2 100 Dry 2.5YR 5/6 10 20 20 50 Soft nd Red silty sandy clay

5 7 100 Dry 5YR 5/6 5 10 20 70 Soft nd Yellowish red silty clay

10 12 90 Dry 7.5YR 7/1 5 5 15 75 Firm nd Yellowish red silty clay

15 17 100 Dry 7.5YR 6/8 10 10 10 70 Soft nd Reddish yellow clay

20 22 100 Dry 7.5YR 6/8 10 20 10 60 Firm nd Reddish yellow sandy clay
Hit refusal at 22 feet.  Boring terminated.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in f f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in fe Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)
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WELL CONSTRUCTION LOG
WELL 604R

CLIENT: Confidential Client- Decatur, Al Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 6-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 20.50
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 22.00

Northing: 1679875.34000
Easting: 637343.74000

581.99 TOC Elevation (ft, msl)

8.00 Top of Bentonite

10.00 Top of Sand

12.00 Top of Screen

20.50 Depth to Water

22.00 Bottom of Screen

22.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTA NTS

®

The monitoring well is constructed of two-
inch stainless steel with ten feet of 0.01-
inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an six-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.
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WELL CONSTRUCTION LOG
WELL 604S

CLIENT: Confidential Client- Decatur, Al Page 1 of 1
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 24-Feb-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 16.00
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 48.00
DRILLING METHOD: Air Rotary
Northing: 1679873.90000
Easting: 637333.32000

581.86 TOC Elevation (ft, msl)

22.00 Top of Epikarst

29.00 Top of Bentonite

31.00 Top of Sand

31.50 Top of Screen

16.00 Estimated Depth to Water

Depth Description
0-22 Reddish brown silty to sandy clay

22-30 Brown silty clay with varying chert gravel
Water encountered at 28 feet

30-36 Saturated, very gravelly drilling 41.50 Bottom of Screen
36-41.5 Competent rock, boring terminated 36.00 Top of Competent Rock

41.50 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTANTS

®

The monitoring well is constructed of four-
inch stainless steel with ten feet of 0.01-inch
slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an eight-inch square 
lockable outer casing mounted in a four-foot 
by four-foot concrete pad.
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BEDROCK WELL CONSTRUCTION LOG

WELL 604L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: FSIA Investigation DATE OF CASING INSTALLATION: 1-Mar-06
PROJECT NO.: 02181-129-081-0001 DATE OF WELL CONSTRUCTION: 3-Mar-06
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 18.34
LOGGED BY: Lori Skidmore, Tim Walls DEPTH OF CASING (BGS) 39.00
DRILLING METHOD: Air Rotary TOTAL WELL DEPTH (BGS): 55.00
Northing: 1679877.53000
Easting: 637351.45000

581.92 TOC Elevation (ft, msl)

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

24.00 Depth to Top of Epikarst

32.50 Depth to Competent Rock

39.00 Depth to Bottom of 
Depth Description Casing (ft)

0-20 Red clayey silt to silty clay
20-24 Brown silty clay
24-30 Brown silty clay, gravelly drilling
30-31 Resistant layer
31-32 Soft zone, producing large quantities of water

32-32.5 Weathered bedrock
32.5-39 Competent bedrock

39 Set Casing 42.50 Primary Water-Bearing
39-42.5 Competent limestone Fracture

42.5 Water-bearing fracture
42.5-55 Competent limestone

55 Boring terminated.
55.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.
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e

OVERBURDEN BORING LOG
SITE ID: 605R

CLIENT: Confidential Page   1   of  2 DATE:     7 Mar 2006
SITE NAME: Decatur, Alabama Facility ELEV (TOC)b 573.19
PROJECT NO.: 02181-129-081-1000 NORTHING: 1682347.12
Area Name: Former Sludge Incorporation Area EASTING: 641684.86 Location Type:  (  ) GeoProbe    (X  ) Well 
Drilling Contractor: Richard Simmons Drilling Co. Depth to Water (ft bgs) 15.46 (  ) Soil Boring   (  ) Other:
Drilling Equipment: GUSPECH 1000 HSA Total Boring Depth (ft bgs) 19 Completion Zone: (X )  Overburden   (   ) Bedrock
Logged By: Tim Walls Depth to Refusal (ft bgs): 17 Completion Type: ( X  ) Monitoring Well

Boring Diameter (inches): 6                                 (   ) Abandoned by Grout
                                (    ) Other (Provide Comments)

ELEV.
Sample 
Interval

R
ec

ov
er

y

M
oi

st
ur

e

C
ol

or Grain Size

St
re

ng
th

O
VM

W
el

l C
ol

um
n

Lithic Description(ft msl) (ft bgs) (%) Munsell Gr S Sl Cl Units

0 2 100 Dry 10R 4/8 0 5 25 70 Firm nd Red stiff silty clay

5 7 80 Dry 2.5YR 5/8 5 10 20 60 Firm nd Red silty clay

10 12 75 Dry 2.5YR 5/8 10 10 20 60 Firm nd Red silty clay, some gravel

15 17 100 Mst 5YR 4/4 5 5 10 80 Soft nd Reddish brown clay, moist to wet at bottom of spoon with some gravel

17 19 Auger refusal, used air rotary to drill two feet to confirm bedrock
Boring terminated at 19 feet.

f.g, m.g., c.g.:  Fine-, Medium-, and Coarse-grain size bgs:  below ground surface
aElevation of Ground Surface given in f f.g., m.g., c.g. :  Fine-, Medium-, and Coarse-grained bgs. : below ground surface
 bElevation of Top of Casing given in fe Moisture:  Dry, Moist (Mst), Wet, Saturated (Sat) Strength: Very Soft (V. Sft), Soft, Firm, Very Firm (V. Frm)
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WELL CONSTRUCTION LOG
WELL 605R

CLIENT: Confidential Client- Decatur, Al Page 2 of 2
SITE NAME: FSIA Investigation DATE OF WELL CONSTRUCTION: 7-Mar-06
PROJECT NO.: 02181-129-081-0001
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 15.46
LOGGED BY: Tim Walls TOTAL WELL DEPTH (BGS): 19.00

Northing: 1682347.12000
Easting: 641684.86000

573.19 TOC Elevation (ft, msl)

6.00 Top of Bentonite
6

8.00 Top of Sand

9.00 Top of Screen

15.46 Depth to Water

19.00 Bottom of Screen

19.00 Boring Depth

All depths are given in feet below ground surface.

The annulus is constructed of 20/40 sieve 
filter sand followed by a hydrated bentonite 
pellet seal and a cement/bentonite grout to 
the surface.

MANAGERS DESIGNERS/CONSULTA NTS

®

The monitoring well is constructed of two-
inch stainless steel with ten feet of 0.01-
inch slotted machine wrap screen.

The annulus is filled with neat portland 
cement.

Well completed with an six-inch square 
lockable outer casing mounted in a four-
foot by four-foot concrete pad.
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BEDROCK WELL CONSTRUCTION LOG

WELL 605L
CLIENT: Confidential Client- Decatur, Al  
SITE NAME: FSIA Investigation DATE OF CASING INSTALLATION: 2-Mar-06
PROJECT NO.: 02181-129-081-0001 DATE OF WELL CONSTRUCTION: 6-Mar-06
DRILLING CO.: Richard Simmons Drilling DEPTH TO WATER (BGS): 8.58
LOGGED BY: Lori Skidmore, Tim Walls DEPTH OF CASING (BGS) 26.00
DRILLING METHOD: Air Rotary TOTAL WELL DEPTH (BGS): 160.00
Northing: 1682343.93000
Easting: 641684.01000

592.28 TOC Elevation (ft, msl)

10.00 Initial Boring Diameter (in)

6.00 Casing Diameter (in)
(Carbon Steel)

none Depth to Top of Epikarst

18.00 Depth to Competent Rock

26.00 Depth to Bottom of 
Depth Description Casing (ft)

0-11 Dark red silty clay to clay
11-11.5 First rock, possible chert boulder
11.5-18 Dark red silty clay to clay
18-26 Competent bedrock

26 Set Casing
26-56 Competent limestone

56 Fracture, dry or poor yield
56-150 Competent limestone, dry 150-155? Primary Water-Bearing

150-158 Cuttings darker, moist Fracture
158-160 Competent limestone, dry again

160 Terminated boring, producing some water

160.00 Bottom of Well (ft)

All depths are given in feet below ground surface. MANAGERS DESIGNERS/CONSULTANTS

®

Bedrock drilled using a 5.75-inch 
tri-cone bit or air rotary hammer 
bit.
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GROUNDWATER PURGE FORMS 

 

J:\FOLDERS.0-9\3M-DECAT\DATAASSESSMENTRPT_ITP\APPENDICES\APPENDIXBREAKERPAGE.DOC 1/13/2008 











































































































































RESIDENTIAL WELL DATA FORM Date: 17-Nov-06

Property Information Well Identification: RESW01
Property Owner Sara Dickerson Resident Tommy Nix

Address South Greenway Drive Address 2860 Highway 20
Trinity, AL 35673 Decatur, AL 35601

256-355-0743 256-642-9337

Property Description Second house on right behind car lot.
Single residence, well in a low wooden pump house south of residence.  

Well Data
How many wells are located on the property? 1 How many are active? 1

Well No.: ( X ) Active (    ) Inactive Maintained (    ) Inactive Abandoned
Well Dia. (in) 6 Casing Depth (ft) TD (ft) DTW (ft)

Construction: ( X ) Black Steel Casing (    ) Stainless Steel Casing (    ) Open Bore
( X ) Enclosed in a Pump House (    ) In Crawlspace of home
(    ) Exposed 
(    ) Other

Describe Area of Well South of house, sample collected from spicket closest to well located under 
house, accessed via crawl space.

Well Function ( X ) Potable Water Source (    ) Non-Potable Water Source

Does the property have access to a public potable water source? ( X ) Yes (    ) No
If Yes, identify the source: First house on road is reported to be on water provided by the

City of Decatur.
Has the well or wells been tested for water quality?  (    ) Yes (    ) No When:

By whom: Not to the knowledge of Tennant
Has the well or wells undergone any treatment? (    ) Yes (    ) No When:

By Whom: Not to the knowledge of Tennant
For What:

Sample Location Data
Does the water source to be sampled undergo any treatment prior to use? (    ) Yes ( X ) No

Is the sample location before or after the treatment system? (    ) Before (    ) After ( X ) NA
Is the sample location before or after the pressure tank? (    ) Before ( X ) After (    ) NA
Describe the location used for sampling: Collected from brass spicket located under the house.

Accessed from south though opening into crawl space.

Sample Data
Purge Start Time: 8:04 Estimated Flow: 5.6 gpm Purge Stop time: 8:20

Water Color: Clear Odor? None describe:
Turbidity: Clear pH 7.01 Temp.oC 17.11 SC 146 DO 9.38 mg/L

Volume Purged gal

Sample Reference Nos.
Sample No. Sample Time Sampled By Analyses

DAL GW RESW01 0 061117 8:20 T. Frinak FCs
DAL GW RESW01 DB 061117 8:20 T. Frinak FCs
DAL GW RESW01 LS 061117 8:20 T. Frinak FCs
DAL GW RESW01 HS 061117 8:20 T. Frinak FCs

COMMENTS

Page 1 of 1



RESIDENTIAL WELL DATA FORM Date: 17-Nov-06

Property Information Well Identification: RESW02
Property Owner C. Warren Glenn Resident Tina Hook   /   Ronald Smith

Address 606 Clearview St., SW Address 3179 and 3181 Highway 20
Decatur, AL 35601 Decatur, AL 35601

256-355-9639 256-560-3889   /   256-560-3889

Property Description Well currently serves two houses.  Well is located in a stone pump house located
between the two houses.  Property is a former dairy farm.

Well Data
How many wells are located on the property? 3 How many are active? 1

Well No.: RESW02 ( X ) Active (    ) Inactive Maintained (    ) Inactive Abandoned
Well Dia. (in) 6 Casing Depth (ft) TD (ft) DTW (ft) 20

Construction: ( X ) Black Steel Casing (    ) Stainless Steel Casing (    ) Open Bore
( X ) Enclosed in a Pump House (    ) In Crawlspace of home
(    ) Exposed 
(    ) Other

Describe Area of Well Pump is approximately 100 feet down in well.  Well constructed prior to 1937.
Pump centrally located between two existing houses.

Well Function ( X ) Potable Water Source (    ) Non-Potable Water Source

Does the property have access to a public potable water source? ( X ) Yes (    ) No
If Yes, identify the source:

City of Decatur.
Has the well or wells been tested for water quality?  (    ) Yes ( X ) No When:

By whom:
Has the well or wells undergone any treatment? (    ) Yes ( X ) No When:

By Whom:
For What:

Sample Location Data
Does the water source to be sampled undergo any treatment prior to use? (    ) Yes ( X ) No

Is the sample location before or after the treatment system? (    ) Before (    ) After ( X ) NA
Is the sample location before or after the pressure tank? (    ) Before ( X ) After (    ) NA
Describe the location used for sampling: Collected from brass spicket located at well.

Sample Data
Purge Start Time: 8:45 Estimated Flow: 7.6 gpm Purge Stop time: 8:56

Water Color: Clear Odor? None describe:
Turbidity: Clear pH 6.98 Temp.oC 17.51 SC 449 DO 9.83 mg/L

Volume Purged gal

Sample Reference Nos.
Sample No. Sample Time Sampled By Analyses

DAL GW RESW02 0 061117 9:00 T. Frinak FCs
DAL GW RESW02 DB 061117 9:00 T. Frinak FCs
DAL GW RESW02 LS 061117 9:00 T. Frinak FCs
DAL GW RESW02 HS 061117 9:00 T. Frinak FCs

COMMENTS

Page 1 of 1
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VEGETATION AND SMALL MAMMAL SURVEYS 
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APPENDIX D.1 
 

PHOTOGRAPHS OF VEGETATION IN FIELDS 6, 8, 9 AND 14 
FORMER SLUDGE INCORPORATION AREA 

3M DECATUR, ALABAMA FACILITY 
26-29 JULY 2004 

 



  
 

 

 

Photograph No. 1:  View to south of Field No. 6 showing typical vegetation. 
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Photograph No. 2:  Wild Plum thicket in Field No. 6. 
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Photograph No. 3:  View to northwest of western boundary of Field No. 6 (right) and 

Field No. 9 (left).  Note difference in vegetation. 
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Photograph No. 4:  View to east of boundary between Field No. 8a (left) and Field 

No. 8b (right) showing difference in vegetation. 
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Photograph No. 5:  Typical view of Field No. 8b showing distinctive vegetative 

community. 
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Photograph No. 6:  View to southwest of field south of Field No. 8b showing typical 

vegetation. 
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Photograph No. 7:  View to northwest of west portion of Field No. 9 showing typical 

vegetation. 
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Photograph No. 8:  View to east of west portion of Field No. 9 showing transition into 

a grass dominated community. 
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Photograph No. 9:  View to northeast across northern portion of Field No. 14 showing 

typical vegetation. 
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Photograph No.10:  View to south from monitoring well 120C showing vegetation in 

the southern portion of Field No. 14. 

 



 
 
 
 
 

APPENDIX D.2 
 

LIST OF FAUNA OBSERVED DURING THE SMALL MAMMAL 
SURVEY 

FORMER SLUDGE INCORPORATION AREA 
3M DECATUR, ALABAMA FACILITY 

26-29 JULY 2004 
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List of Fauna Observed during the Small Mammal Survey 
Common Name Scientific Name 
Birds  
Red-tailed hawk Buteo jamaicensis 
Sharp-shinned hawk Accipiter striatus 
American kestrel Falco sparverius 
Turkey vulture Cathartes aura 
Great blue heron Ardea herodias 
American crow Corvus brachyrhynchos 
Red-winged blackbird Agelaius phoeniceus 
Common grackle Quiscalus quiscula 
Northern cardinal Cardinalis cardinalis 
Northern mockingbird Mimus polyglottos 
Killdeer Charadrius vociferus 
Brown-headed cowbird Molothrus ater 
American goldfinch Carduelis tristis 
Mourning dove Zenaida macroura 
Eastern kingbird Tyrannus tyrannus 
Eastern wood-pewee Contopus virens 
Indigo bunting Passerina cyanea 
Dickcissel Spiza americana 
American pipit Anthus rubescens 
European starling Sturnus vulgaris 
Rock pigeon Patagioenas spp. 
Northern bobwhite Colinus virginianus 
Barn swallow Hirundo rustica 
Tree swallow Tachycineta bicolor 
Grasshopper sparrow Ammodramus savannarum 
Other sparrow species Columba livia 
Mammals  
Hispid cotton rat Sigmodon hispidus 
White-footed mouse Peromyscus leucopus 
Eastern cottontail rabbit Sylvilagus floridanus 
Coyote (scat observed) Canis latrans 
White-tailed deer (tracks) Odocoileus virginianus 
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NON-PFOA ANALYTICAL DATA SUMMARIES 

(Data provided on CD) 
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Table F-1  Groundwater Wells TSS and TDS Concentrations
 Former Sludge Incorporation Area 

October 2004 - January 2005

Field Sample ID Sample 
Location

TSS 
(mg/L)

TDS 
(mg/L) 

Field 6

DF06-GW-132R-0-041020 132R 8.0 66
DF06-GW-132S-0-041020 132S 4.5 220
DF06-GW-132L-0-040126 132L 14 550
DF06-GW-133R-0-041020 133R 5.0 32
DF06-GW-133S-0-041020 133S 14 88
DF06-GW-133L-0-040126 133L 29 210

Field 8b

DF8b-GW-134R-0-040121 134R 12 180
DF8b-GW-134S-0-040121 134S 5.0 44
DF8b-GW-134L-0-040126 134L 5.0 220
DF8b-GW-135R-0-040121 135R 24 94
DF8b-GW-135S-0-040121 135S 670 270
DF8b-GW-135L-0-040121 135L 8.0 190

Field 9

DF09-GW-130R-0-040121 130R 5.0 96
DF09-GW-130S-0-040121 130S 30 1200
DF09-GW-130S-0-040121 30.5 1230
DF09-GW-130L-0-040126 130L 33 130
DF09-GW-131R-0-041020 131R 5.0 340
DF09-GW-131S-0-041020 131S 11 64
DF09-GW-131L-0-040126 131L 9.0 450

Field 14

DF14-GW-136R-0-040121 136R 110 88
DF14-GW-136S-0-040121 136S 4.0 120
DF14-GW-136L-0-040121 136L 14 170
DF14-GW-137S-0-040121 137S 20 220
DF14-GW-137L-0-040121 137L 5.0 220
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Table F-2   Initial Surface Water TSS and TDS Concentrations
December 2004

Sample ID Sample 
Area

Sample 
Location

TSS 
(mg/L)

TDS 
(mg/l)

DL3-SW-LOC001-0-041201 DL3 LOC001 8.0 120
DL2-SW-LOC001-0-041201 DL2 LOC001 20 92
DBC-SW-LOC001-0-041202 DBC LOC001 10 100
DOU-SW-LOC001-0-041202 DOU LOC001 5.5 120
DDO-SW-LOC001-0-041202 DDO LOC001 6.0 110
DL1-SW-LOC001-0-041202 DL1 LOC001 18 120
DMC-SW-LOC001-0-041202 DMC LOC001 7.0 110
DAA-SW-LOC002-0-041202 DAA LOC002 5.0 82
DAA-SW-LOC005-0-041202 LOC005 5.5 78

DBC = Bakers Creek mouth.
DDO = Near Daikin outfall.
DL1 = Fox Creek mouth.
DL2 = Cross river (Swan Creek mouth).
DL3 = Upriver (Point Mallard Park).
DMC = Mallard Creek mouth.
DOU = 3M outfall.
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Table F-3   Supplemental Surface Water
TSS and TDS Concentrations

July 2005

Sample ID Sample 
Location

TSS 
(mg/L)

TDS 
(mg/L)

Longitudinal Samples
DLS-SW-TRM254-0-050720 TRM254 4.0 98
DLS-SW-TRM256-0-050720 TRM256 2.5 130
DLS-SW-TRM261-0-050720 TRM261 3.0 34
DLS-SW-TRM265-0-050719 TRM265 6.0 84
DLS-SW-TRM271-0-050719 TRM271 6.5 72
DLS-SW-TRM277-0-050719 TRM277 3.0 62
DLS-SW-TRM283-0-050719 TRM283 7.0 68
DLS-SW-TRM289-0-050719 TRM289 5.5 94
DLS-SW-TRM295-0-050719 TRM295 9.0 68
DLS-SW-TRM301-0-050718 TRM301 3.0 76
DLS-SW-TRM307-0-050718 TRM307 4.0 78

Transect Samples
DXS-SW-T01001-0-050721 T01001 4.0 110
DXS-SW-T01002-0-050721 T01002 5.0 110
DXS-SW-T01003-0-050721 T01003 2.5 82
DXS-SW-T01004-0-050721 T01004 3.5 100
DXS-SW-T01005-0-050721 T01005 3.5 82
DXS-SW-T01006-0-050721 T01006 3.5 82
DXS-SW-T01007-0-050721 T01007 4.0 78
DXS-SW-T01008-0-050721 T01008 2.5 88
DXS-SW-T01009-0-050721 T01009 4.5 100
DXS-SW-T01010-0-050721 T01010 6.5 100
DXS-SW-T02001-0-050721 T02001 4.0 32
DXS-SW-T02002-0-050721 T02002 4.0 110
DXS-SW-T02003-0-050721 T02003 6.0 98
DXS-SW-T02004-0-050721 T02004 3.0 100
DXS-SW-T02005-0-050721 T02005 2.5 110
DXS-SW-T02006-0-050721 T02006 6.0 110
DXS-SW-T02007-0-050721 T02007 7.0 110
DXS-SW-T02008-0-050721 T02008 16 110
DXS-SW-T02009-0-050721 T02009 9.5 100
DXS-SW-T02010-0-050721 T02010 260 110
DXS-SW-T03001-0-050721 T03001 28 110
DXS-SW-T03002-0-050721 T03002 12 110
DXS-SW-T03003-0-050721 T03003 6.0 100
DXS-SW-T03004-0-050722 T03004 5.5 94
DXS-SW-T03005-0-050722 T03005 2.0 100
DXS-SW-T03006-0-050722 T03006 3.0 96
DXS-SW-T03007-0-050722 T03007 4.0 94
DXS-SW-T03008-0-050722 T03008 5.0 98
DXS-SW-T03009-0-050722 T03009 12 94
DXS-SW-T03010-0-050722 T03010 12 98
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Table F-4    Surface Water and Porewater TSS and TDS Concentrations
August 2005

Sample ID Sample 
Location

TSS 
(mg/L)

TDS 
(mg/L)

Surface Water
DNS-SW-STA001-0-050823 STA001 6.0 130
DNS-SW-STA002-0-050825 STA002 12 90
DNS-SW-STA003-0-050824 STA003 17 120
DNS-SW-STA004-0-050824 STA004 19 96
DNS-SW-STA005-0-050823 STA005 12 95
DNS-SW-STA006-0-050824 STA006 29 100
DNS-SW-STA007-0-050825 STA007 14 130
DNS-SW-STA008-0-050825 STA008 8.0 95
DNS-SW-STA009-0-050826 STA009 8.5 85
DNS-SW-STA010-0-050826 STA010 7.5 88
DNS-SW-STA011-0-050826 STA011 13 86
DNS-SW-STA012-0-050826 STA012 10 240

Porewater
DNS-PW-STA001-0-050823 STA001 200 550
DNS-PW-STA002-0-050825 STA002 2500 230
DNS-PW-STA004-0-050824 STA004 620 140
DNS-PW-STA005-0-050823 STA005 48 90
DNS-PW-STA006-0-050824 STA006 1300 60
DNS-PW-STA008-0-050825 STA008 2200 240
DNS-PW-STA009-0-050826 STA009 610 330
DNS-PW-STA012-0-050826 STA012 400 160
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Table F-5  Additional Surface Water Sampling TSS and TDS Concentrations
April 2006

Sample ID Sample 
Location

TSS 
(mg/L)

TDS 
(mg/L)

DAL-SW-BC01-0-060412 BC01 3.5 190
DAL-SW-BC02-0-060412 BC02 4.0 200
DAL-SW-BC03-0-060414 BC03 15 210
DAL-SW-BC04-0-060414 BC04 13 130
DAL-SW-BC05-0-060414 BC05 6.0 110

DAL-SW-BCT01-0-060412 BCT01 5.0 190
DAL-SW-BCT02-0-060412 BCT02 3.0 130
DAL-SW-BCT03-0-060412 BCT03 2.5 100
DAL-SW-BPP01-0-060413 BPP01 12 96
DAL-SW-BPP02-0-060413 BPP02 6.5 110
DAL-SW-BPP03-0-060413 BPP03 6.5 88
DAL-SW-OSP01-0-060413 OSP01 12 92
DAL-SW-OSP02-0-060413 OSP02 2.0 82
DAL-SW-OSP03-0-060413 OSP03 5.0 92
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Table F-6   Off-Site Groundwater Assessment
TSS and TDS Concentrations

April 2006

Sample ID Sample 
Location

TSS 
(mg/L)

TDS 
(mg/L)

DAL-GW-138R-0-060412 138R 590 150
DAL-GW-138S-0-060412 138S 12 220
DAL-GW-138L-0-060411 138L 16 230
DAL-GW-601R-0-060413 601R 4.5 48
DAL-GW-601S-0-060413 601S 18 110
DAL-GW-601L-0-060413 601L 64 130
DAL-GW-602R-0-060413 602R 2700 220
DAL-GW-602S-0-060413 602S 38 190
DAL-GW-602L-0-060413 602L 90 160
DAL-GW-603R-0-060413 603R 2900 600
DAL-GW-603S-0-060412 603S 120 350
DAL-GW-603L-0-060413 603L 16 100
DAL-GW-604S-0-060412 604S 14 250
DAL-GW-604L-0-060412 604L 18 200
DAL-GW-605R-0-060412 605R 6600 580
DAL-GW-605L-0-060412 605L 41 260

DAL-GW-BPWELL-0-060413 OSM 240 16

OSM = Off-site Marsh Well
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Table F-7   Wastewater and Leachate Sampling TSS and TDS Concentrations
April 2006

Sample ID Sample Type TSS (mg/L) TDS (mg/L)
DAL-WW-EFF01-0-060413 3M Decatur Sanitary Effluent 7.5 140

DPWS-WW1-DCTP01-0-060413 Dry Creek WWTP Wastewater Influent 180 400
DPWS-WWE-DCTP01-0-060413 Dry Creek WWTP Wastewater Effluent 16 480

DAL-LCH-MCLF01-0-060414 Morgan County Landfill Leachate 31 2400
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Table F-8  Initial Soil TOC Concentrations
Former Sludge Incorporation Area

October 2004 - January 2005

Field Sample ID Sample 
Location Sample Depth TOC (mg/kg)

Field 6

DF06-SS-0001-0-0000 SS-0001 0 - 3 inches 4200
DF06-SS-0001-0-0003 3 - 6 inches 4100
DF06-SS-0002-0-0000 SS-0002 0 - 3 inches 20000
DF06-SS-0002-0-0003 3 - 6 inches 11000
DF06-SS-0003-0-0000 SS-0003 0 - 3 inches 10000
DF06-SS-0003-0-0003 3 - 6 inches 9100
DF06-SS-0004-0-0000 SS-0004 0 - 3 inches 8600
DF06-SS-0004-0-0003 3 - 6 inches 11000
DF06-SS-0005-0-0000 SS-0005 0 - 3 inches 9500
DF06-SS-0005-0-0003 3 - 6 inches 14000
DF06-SB-132R-0-0000

SB-132R

0 - 3 inches 8000
DF06-SB-132R-0-0005 0.5 - 1 feet 3300
DF06-SB-132R-0-0010 1 - 1.5 feet 1500
DF06-SB-132R-0-0020 2 - 2.5 feet 1100
DF06-SB-132R-0-0050 5 - 6 feet 4700
DF06-SB-132R-0-0445 44.5 - 46.5 feet 430
DF06-SB-133B-0-0000

SB-133B

0 - 3 inches 5300
DF06-SB-133B-0-0005 0.5 - 1 feet 3400
DF06-SB-133B-0-0010 1 - 1.5 feet 2400
DF06-SB-133B-0-0020 2 - 2.5 feet 1500
DF06-SB-133B-0-0050 5 - 6 feet 850
DF06-SB-133B-0-0160 16 - 17 feet 460
DF06-SB-133R-0-0000

SB-133R

0 - 3 inches 7000
DF06-SB-133R-0-0005 0.5 - 1 feet 2800
DF06-SB-133R-0-0010 1 - 1.5 feet 1700
DF06-SB-133R-0-0020 2 - 2.5 feet 920
DF06-SB-133R-0-0050 5 - 6 feet 7600
DF06-SB-133R-0-0180 18 - 19 feet 370

DF06-SBC-133R-0-0000

SBC-133R

0 - 5 feet 1800
DF06-SBC-133R-0-0055 5 - 10 feet 830
DF06-SBC-133R-0-0100 10 - 15 feet 960
DF06-SBC-133R-0-0150 15 - 20 feet 370
DF06-SBC-133R-0-0200 20 - 25 feet 620
DF06-SBC-133R-0-0250 25 - 30 feet 540

Field 8b

DF8b-SS-0001-0-0000 SS-0001 0 - 3 inches 30000
DF8b-SS-0001-0-0003 3 - 6 inches 18000
DF8b-SS-0002-0-0000 SS-0002 0 - 3 inches 28000
DF8b-SS-0002-0-0003 3 - 6 inches 29000
DF8b-SS-0003-0-0000 SS-0003 0 - 3 inches 27000
DF8b-SS-0003-0-0003 3 - 6 inches 14000
DF8b-SS-0004-0-0000 SS-0004 0 - 3 inches 18000
DF8b-SS-0004-0-0003 3 - 6 inches 9000
DF8b-SS-0005-0-0000 SS-0005 0 - 3 inches 20000
DF8b-SS-0005-0-0003 3 - 6 inches 7400
DF8b-SB-134B-0-0000

SB-134B

0 - 3 inches 36000
DF8b-SB-134B-0-0005 0.5 - 1 feet 4400
DF8b-SB-134B-0-0010 1 - 1.5 feet 2800
DF8b-SB-134B-0-0020 2 - 2.5 feet 1700
DF8b-SB-134B-0-0050 5 - 6 feet 1200
DF8b-SB-134B-0-0090 9 - 10 feet 670
DF8b-SB-134R-0-0000

SB-134R

0 - 3 inches 20000
DF8b-SB-134R-0-0005 0.5 - 1 feet 3200
DF8b-SB-134R-0-0010 1 - 1.5 feet 1500
DF8b-SB-134R-0-0020 2 - 2.5 feet 1200
DF8b-SB-134R-0-0050 5 - 6 feet 1300
DF8b-SB-134R-0-0270 27 - 28 feet 390

DF8b-SBC-134R-0-0000

SBC-134R

0 - 5 feet 2300
DF8b-SBC-134R-0-0050 5 - 10 feet 990
DF8b-SBC-134R-0-0100 10 - 15 feet 750
DF8b-SBC-134R-0-0150 15 - 20 feet 940
DF8b-SBC-134R-0-0200 20 - 25 feet 450
DF8b-SBC-134R-0-0250 25 - 30 feet 520
DF8b-SB-135R-0-0000

SB-135R

0 - 3 inches 6100
DF8b-SB-135R-0-0000 0.5 - 1 feet 980
DF8b-SB-135R-0-0005 1 - 1.5 feet 1500
DF8b-SB-135R-0-0010 2 - 2.5 feet 810
DF8b-SB-135R-0-0020 5 - 6 feet 810
DF8b-SB-135R-0-0190 19 - 20 feet 540
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Table F-8  Initial Soil TOC Concentrations (cont.)
Former Sludge Incorporation Area

October 2004 - January 2005

Field Sample ID Sample 
Location Sample Depth TOC (mg/kg)

Field 9

DF09-SS-0001-0-0000 SS-0001 0 - 3 inches 11000
DF09-SS-0001-0-0003 3 - 6 inches 7000
DF09-SS-0002-0-0000 SS-0002 0 - 3 inches 7200
DF09-SS-0002-0-0003 3 - 6 inches 8000
DF09-SS-0003-0-0000 SS-0003 0 - 3 inches 14000
DF09-SS-0003-0-0003 3 - 6 inches 8800
DF09-SS-0004-0-0000 SS-0004 0 - 3 inches 20000
DF09-SS-0004-0-0003 3 - 6 inches 10000
DF09-SS-0005-0-0000 SS-0005 0 - 3 inches 17000
DF09-SS-0005-0-0003 3 - 6 inches 11000
DF09-SB-130R-0-0000

SB-130R

0 - 3 inches 12000
DF09-SB-130R-0-0005 0.5 - 1 feet 2100
DF09-SB-130R-0-0010 1 - 1.5 feet 1300
DF09-SB-130R-0-0020 2 - 2.5 feet 1100
DF09-SB-130R-0-0050 5 - 6 feet 800
DF09-SB-130R-0-0150 15 - 16 feet 620
DF09-SB-131B-0-0000

SB-131B

0 - 3 inches 15000
DF09-SB-131B-0-0005 0.5 - 1 feet 6000
DF09-SB-131B-0-0010 1 - 1.5 feet 2300
DF09-SB-131B-0-0020 2 - 2.5 feet 1700
DF09-SB-131B-0-0080 8 - 9 feet 830
DF09-SB-131R-0-0000

SB-131R

0 - 3 inches 8100
DF09-SB-131R-0-0005 0.5 - 1 feet 5000
DF09-SB-131R-0-0010 1 - 1.5 feet 1700
DF09-SB-131R-0-0020 2 - 2.5 feet 1400
DF09-SB-131R-0-0050 5 - 6 feet 1300

DF09-SBC-131R-0-0160 16 - 17 feet 500
DF09-SBC-131R-0-0000

SBC-131R

0 - 5 feet 2400
DF09-SBC-131R-0-0050 5 - 10 feet 1100
DF09-SBC-131R-0-0100 10 - 15 feet 690
DF09-SBC-131R-0-0150 15 - 20 feet 740
DF09-SBC-131R-0-0200 20 - 25 feet 810
DF09-SBC-131R-0-0250 25 - 30 feet 370

Field 14

DF14-SS-0001-0-0000 SS-0001 0 - 3 inches 9100
DF14-SS-0001-0-0003 3 - 6 inches 7100
DF14-SS-0002-0-0000 SS-0002 0 - 3 inches 6800
DF14-SS-0002-0-0003 3 - 6 inches 3200
DF14-SS-0003-0-0000 SS-0003 0 - 3 inches 6300
DF14-SS-0003-0-0003 3 - 6 inches 5500
DF14-SS-0004-0-0000 SS-0004 0 - 3 inches 12000
DF14-SS-0004-0-0003 3 - 6 inches 5100
DF14-SS-0005-0-0000 SS-0005 0 - 3 inches 6700
DF14-SS-0005-0-0003 3 - 6 inches 6800
DF14-SB-136B-0-0000

SB-136B

0 - 3 inches 4800
DF14-SB-136B-0-0005 0.5 - 1 feet 2400
DF14-SB-136B-0-0010 1 - 1.5 feet 1400
DF14-SB-136B-0-0020 2 - 2.5 feet 1800
DF14-SB-136B-0-0050 5 - 6 feet 1600
DF14-SB-136B-0-0290 29 - 30 feet 740
DF14-SB-136R-0-0000

SB-136R

0 - 3 inches 6100
DF14-SB-136R-0-0005 0.5 - 1 feet 2000
DF14-SB-136R-0-0010 1 - 1.5 feet 1600
DF14-SB-136R-0-0020 2 - 2.5 feet 1100
DF14-SB-136R-0-0050 5 - 6 feet 3600
DF14-SB-136R-0-0290 29 - 30 feet 1100
DF14-SB-137R-0-0000

SB-137R

0 - 3 inches 5400
DF14-SB-137R-0-0005 0.5 - 1 feet 3400
DF14-SB-137R-0-0010 1 - 1.5 feet 1200
DF14-SB-137R-0-0020 2 - 2.5 feet 1300
DF14-SB-137R-0-0050 5 - 6 feet 1500
DF14-SB-137R-0-0180 18 - 19 feet 1400

DF14-SBC-137R-0-0000

SBC-137R

0 - 5 feet 2900
DF14-SBC-137R-0-0050 5 - 10 feet 1600
DF14-SBC-137R-0-0100 10 - 15 feet 1400
DF14-SBC-137R-0-0150 15 - 20 feet 1500
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Table F-8  Initial Soil TOC Concentrations (cont.)
Former Sludge Incorporation Area

October 2004 - January 2005

Field Sample ID Sample 
Location Sample Depth TOC (mg/kg)

Northwest 
Background

DBKG-SS-0001-0-0000 SS-0001 0 - 3 inches 28000
DBKG-SS-0001-0-0003 3 - 6 inches 13000
DBKG-SS-0002-0-0000 SS-0002 0 - 3 inches 8200
DBKG-SS-0002-0-0003 3 - 6 inches 2900
DBKG-SS-0003-0-0000 SS-0003 0 - 3 inches 18000
DBKG-SS-0003-0-0003 3 - 6 inches 7700
DBKG-SB-001B-0-0000

SB-001B

0 - 3 inches 25000
DBKG-SB-001B-0-0005 6 - 12 inches 11000
DBKG-SB-001B-0-0010 1 - 1.5 feet 2500
DBKG-SB-001B-0-0020 2 - 2.5 feet 2100
DBKG-SB-001B-0-0050 5 - 6 feet 1400
DBKG-SB-001B-0-0230 23 - 24 feet 450

DBKG-SBC-001B-0-0000

SBC-001B

0 - 5 feet 5700
DBKG-SBC-001B-0-0050 5 - 10 feet 670
DBKG-SBC-001B-0-0100 10 - 15 feet 780
DBKG-SBC-001B-0-0150 15 - 20 feet 500
DBKG-SBC-001B-0-0200 20 - 25 feet 570
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Table F-9   Additional Soil TOC Concentrations
Former Sludge Incorporation Area 

February/March 2006

Field Sample ID Sample 
Location Sample Depth TOC (mg/kg)

Field 5

DF05-SB-GP01-0-0000

SB-GP01

0 - 3 inchces 830
DF05-SB-GP01-0-0005 6 - 12 inches 650
DF05-SB-GP01-0-0010 1.0 - 1.5 feet 900
DF05-SB-GP01-0-0020 2.0 - 2.5 feet 700
DF05-SB-GP01-0-0050 5.0 - 6.0 feet 690
DF05-SB-GP02-0-0000

SB-GP02

0 - 3 inchces 620
DF05-SB-GP02-0-0005 6 - 12 inches 960
DF05-SB-GP02-0-0010 1.0 - 1.5 feet 1600
DF05-SB-GP02-0-0020 2.0 - 2.5 feet 1300
DF05-SB-GP02-0-0050 5.0 - 6.0 feet 740

DF05-SB-GP02-DB-0050 5.0 - 6.0 feet 980
DF05-SB-GP03-0-0000

SB-GP03

0 - 3 inchces 2100
DF05-SB-GP03-0-0005 6 - 12 inches 2200
DF05-SB-GP03-0-0010 1.0 - 1.5 feet 1700

DF05-SB-GP03-DB-0010 1.0 - 1.5 feet 1000
DF05-SB-GP03-0-0020 2.0 - 2.5 feet 1100
DF05-SB-GP03-0-0050 5.0 - 6.0 feet 1000
DF05-SB-GP04-0-0000

SB-GP04

0 - 3 inchces 3500
DF05-SB-GP04-0-0005 6 - 12 inches 1600
DF05-SB-GP04-0-0010 1.0 - 1.5 feet 1300
DF05-SB-GP04-0-0020 2.0 - 2.5 feet 1200
DF05-SB-GP04-0-0050 5.0 - 6.0 feet 730
DF05-SS-SS01-0-0000 SS-SS01 0 - 3 inches 1800
DF05-SS-SS01-0-0003 3 - 6 inches 940
DF05-SS-SS02-0-0000 SS-SS02 0 - 3 inches 3600
DF05-SS-SS03-0-0003 3 - 6 inches 7600
DF05-SS-SS03-0-0000 SS-SS03 0 - 3 inches 12000
DF05-SS-SS03-0-0003 3 - 6 inches 4600
DF05-SS-SS04-0-0000 SS-SS04 0 - 3 inches 4800
DF05-SS-SS04-0-0003 3 - 6 inches 2200
DF05-SS-SS05-0-0000

SS-SS05
0 - 3 inches 2100

DF05-SS-SS05-0-0003 3 - 6 inches 1200
DF05-SS-SS05-DB-0003 3 - 6 inches 2100

Field 9

DF09-SS-0006-0-0000
SS-0006

0 - 3 inchces 24000
DF09-SS-0006-0-0003 3 - 6 inches 4700
DF09-SS-0006-0-0010 1.0 - 1.5 feet 4000
DF09-SS-0007-0-0000

SS-0007

0 - 3 inchces 4000
DF09-SS-0007-0-0003 3 - 6 inches 5300
DF09-SS-0007-0-0010 1.0 - 1.5 feet 1800

DF09-SS-0007-DB-0010 1.0 - 1.5 feet 1700
DF09-SS-0008-0-0000

SS-0008
0 - 3 inchces 7600

DF09-SS-0008-0-0003 3 - 6 inches 7300
DF09-SS-0008-0-0010 1.0 - 1.5 feet 3700
DF09-SS-0009-0-0000

SS-0009

0 - 3 inchces 4800
DF09-SS-0009-0-0003 3 - 6 inches 4400

DF09-SS-0009-DB-0003 3 - 6 inches 3200
DF09-SS-0009-0-0010 1.0 - 1.5 feet 4000
DF09-SS-0010-0-0000

SS-0010
0 - 3 inchces 4900

DF09-SS-0010-0-0003 3 - 6 inches 2500
DF09-SS-0010-0-0010 1.0 - 1.5 feet 1300
DF09-SS-0011-0-0000

SS-0011
0 - 3 inchces 1800

DF09-SS-0011-0-0003 3 - 6 inches 3900
DF09-SS-0011-0-0010 1.0 - 1.5 feet 2500
DF09-SS-0012-0-0000

SS-0012

0 - 3 inchces 1400
DF09-SS-0012-DB-0000 0 - 3 inchces 1400
DF09-SS-0012-0-0003 3 - 6 inches 2400
DF09-SS-0012-0-0010 1.0 - 1.5 feet 1300
DF09-SS-0013-0-0000

SS-0013
0 - 3 inchces 950

DF09-SS-0013-0-0003 3 - 6 inches 750
DF09-SS-0013-0-0010 1.0 - 1.5 feet 700
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Table F-9   Additional Soil TOC Concentrations (cont.)
Former Sludge Incorporation Area 

February/March 2006

Field Sample ID Sample 
Location Sample Depth TOC (mg/kg)

Field 10

DF10-SB-GP01-0-0000

SB-GP01

0 - 3 inchces 890
DF10-SB-GP01-0-0005 6 - 12 inches 800
DF10-SB-GP01-0-0010 1.0 - 1.5 feet 1000
DF10-SB-GP01-0-0020 2.0 - 2.5 feet 670

DF10-SB-GP01-DB-0020 2.0 - 2.5 feet 840
DF10-SB-GP01-0-0050 5.0 - 6.0 feet 990
DF10-SB-GP02-0-0000

SB-GP02

0 - 3 inchces 4700
DF10-SB-GP02-0-0005 6 - 12 inches 1400
DF10-SB-GP02-0-0010 1.0 - 1.5 feet 1200
DF10-SB-GP02-0-0020 2.0 - 2.5 feet 1200
DF10-SB-GP02-0-0050 5.0 - 6.0 feet 1300
DF10-SB-GP03-0-0000

SB-GP03

0 - 3 inchces 8900
DF10-SB-GP03-0-0005 6 - 12 inches 4800
DF10-SB-GP03-0-0010 1.0 - 1.5 feet 1300
DF10-SB-GP03-0-0020 2.0 - 2.5 feet 1600
DF10-SB-GP03-0-0050 5.0 - 6.0 feet 1200
DF10-SB-GP04-0-0000

SB-GP04

0 - 3 inchces 4100
DF10-SB-GP04-0-0005 6 - 12 inches 820
DF10-SB-GP04-0-0010 1.0 - 1.5 feet 790
DF10-SB-GP04-0-0020 2.0 - 2.5 feet 1100
DF10-SB-GP04-0-0050 5.0 - 6.0 feet 550

DF10-SB-GP04-DB-0050 5.0 - 6.0 feet 390
DF10-SS-SS01-0-0000 SS-SS01 0 - 3 inches 5400
DF10-SS-SS01-0-0003 3 - 6 inches 5200
DF10-SS-SS02-0-0000

SS-SS02
0 - 3 inches 2700

DF10-SS-SS02-DB-0000 0 - 3 inches 2900
DF10-SS-SS02-0-0003 3 - 6 inches 4200
DF10-SS-SS03-0-0000 SS-SS03 0 - 3 inches 8000
DF10-SS-SS03-0-0003 3 - 6 inches 4900
DF10-SS-SS04-0-0000 SS-SS04 0 - 3 inches 14000
DF10-SS-SS04-0-0003 3 - 6 inches 12000
DF10-SS-SS05-0-0000 SS-SS05 0 - 3 inches 7400
DF10-SS-SS05-0-0003 3 - 6 inches 4500

Field 11

DF11-SB-GP01-0-0000

SB-GP01

0 - 3 inchces 6400
DF11-SB-GP01-0-0005 6 - 12 inches 2500
DF11-SB-GP01-0-0010 1.0 - 1.5 feet 1300
DF11-SB-GP01-0-0020 2.0 - 2.5 feet 1100
DF11-SB-GP01-0-0050 5.0 - 6.0 feet 820
DF11-SB-GP02-0-0000

SB-GP02

0 - 3 inchces 910
DF11-SB-GP02-0-0005 6 - 12 inches 520
DF11-SB-GP02-0-0010 1.0 - 1.5 feet 680
DF11-SB-GP02-0-0020 2.0 - 2.5 feet 940
DF11-SB-GP02-0-0050 5.0 - 6.0 feet 770
DF11-SB-GP03-0-0000

SB-GP03

0 - 3 inchces 650
DF11-SB-GP03-0-0005 6 - 12 inches 490
DF11-SB-GP03-0-0010 1.0 - 1.5 feet 420
DF11-SB-GP03-0-0020 2.0 - 2.5 feet 570

DF11-SB-GP03-DB-0020 2.0 - 2.5 feet 800
DF11-SB-GP03-0-0050 5.0 - 6.0 feet 360
DF11-SB-GP04-0-0000

SB-GP04

0 - 3 inchces 840
DF11-SB-GP04-0-0005 6 - 12 inches 410
DF11-SB-GP04-0-0010 1.0 - 1.5 feet 900
DF11-SB-GP04-0-0020 2.0 - 2.5 feet 670
DF11-SB-GP04-0-0050 5.0 - 6.0 feet 290
DF11-SS-SS01-0-0000 SS-SS01 0 - 3 inches 4500
DF11-SS-SS01-0-0003 3 - 6 inches 3400
DF11-SS-SS02-0-0000 SS-SS02 0 - 3 inches 12000
DF11-SS-SS02-0-0003 3 - 6 inches 7400
DF11-SS-SS03-0-0000

SS-SS03
0 - 3 inches 4900

DF11-SS-SS03-DB-0000 0 - 3 inches 4900
DF11-SS-SS03-0-0003 3 - 6 inches 2300
DF11-SS-SS04-0-0000 SS-SS04 0 - 3 inches 1800
DF11-SS-SS04-0-0003 3 - 6 inches 1200
DF11-SS-SS05-0-0000 SS-SS05 0 - 3 inches 6200
DF11-SS-SS05-0-0003 3 - 6 inches 4000
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Table F-9   Additional Soil TOC Concentrations (cont.)
Former Sludge Incorporation Area 

February/March 2006

Field Sample ID Sample 
Location Sample Depth TOC (mg/kg)

Field 12

DF12-SB-GP01-0-0000

SB-GP01

0 - 3 inchces 2800
DF12-SB-GP01-0-0005 6 - 12 inches 2000
DF12-SB-GP01-0-0010 1.0 - 1.5 feet 800
DF12-SB-GP01-0-0020 2.0 - 2.5 feet 1300
DF12-SB-GP01-0-0050 5.0 - 6.0 feet 2000

DF12-SB-GP01-DB-0050 5.0 - 6.0 feet 2200
DF12-SB-GP02-0-0000

SB-GP02

0 - 3 inchces 2900
DF12-SB-GP02-0-0050 6 - 12 inches 1100
DF12-SB-GP02-0-0010 1.0 - 1.5 feet 1400
DF12-SB-GP02-0-0020 2.0 - 2.5 feet 990
DF12-SB-GP02-0-0050 5.0 - 6.0 feet 1100
DF12-SB-GP03-0-0000

SB-GP03

0 - 3 inchces 2300
DF12-SB-GP03-0-0005 6 - 12 inches 980
DF12-SB-GP03-0-0010 1.0 - 1.5 feet 810
DF12-SB-GP03-0-0020 2.0 - 2.5 feet 760
DF12-SB-GP03-0-0050 5.0 - 6.0 feet 1300
DF12-SB-GP04-0-0000

SB-GP04

0 - 3 inchces 1600
DF12-SB-GP04-0-0005 6 - 12 inches 5100
DF12-SB-GP04-0-0010 1.0 - 1.5 feet 1800
DF12-SB-GP04-0-0020 2.0 - 2.5 feet 2100

DF12-SB-GP04-DB-0020 2.0 - 2.5 feet 3500
DF12-SB-GP04-0-0050 5.0 - 6.0 feet 1200
DF12-SS-SS01-0-0000 SS-SS01 0 - 3 inches 4300
DF12-SS-SS01-0-0003 3 - 6 inches 7400
DF12-SS-SS02-0-0000 SS-SS02 0 - 3 inches 8400
DF12-SS-SS02-0-0003 3 - 6 inches 7400
DF12-SS-SS03-0-0000 SS-SS03 0 - 3 inches 5100
DF12-SS-SS03-0-0003 3 - 6 inches 3100
DF12-SS-SS04-0-0000 SS-SS04 0 - 3 inches 5100
DF12-SS-SS04-0-0003 3 - 6 inches 12000
DF12-SS-SS05-0-0000 SS-SS05 0 - 3 inches 2700
DF12-SS-SS05-0-0003 3 - 6 inches 5000

Field 13

DF13-SB-GP01-0-0000

SB-GP01

0 - 3 inchces 11000
DF13-SB-GP01-0-0005 6 - 12 inches 3300
DF13-SB-GP01-0-0010 1.0 - 1.5 feet 1300
DF13-SB-GP01-0-0020 2.0 - 2.5 feet 1100
DF13-SB-GP01-0-0050 5.0 - 6.0 feet 1500
DF13-SB-GP02-0-0000

SB-GP02

0 - 3 inchces 8600
DF13-SB-GP02-0-0005 6 - 12 inches 2200
DF13-SB-GP02-0-0010 1.0 - 1.5 feet 1700

DF13-SB-GP02-DB-0010 1.0 - 1.5 feet 1000
DF13-SB-GP02-0-0020 2.0 - 2.5 feet 1400
DF13-SB-GP02-0-0050 5.0 - 6.0 feet 750
DF13-SB-GP03-0-0000

SB-GP03

0 - 3 inchces 7400
DF13-SB-GP03-0-0005 6 - 12 inches 1400
DF13-SB-GP03-0-0010 1.0 - 1.5 feet 580
DF13-SB-GP03-0-0020 2.0 - 2.5 feet 1200
DF13-SB-GP03-0-0050 5.0 - 6.0 feet 1500
DF13-SB-GP04-0-0000

SB-GP04

0 - 3 inchces 5300
DF13-SB-GP04-0-0005 6 - 12 inches 3300
DF13-SB-GP04-0-0010 1.0 - 1.5 feet 2400
DF13-SB-GP04-0-0020 2.0 - 2.5 feet 2400
DF13-SB-GP04-0-0050 5.0 - 6.0 feet 1700

DF13-SB-GP04-DB-0050 5.0 - 6.0 feet 1000
DF13-SS-SS01-0-0000 SS-SS01 0 - 3 inches 13000
DF13-SS-SS01-0-0003 3 - 6 inches 4900
DF13-SS-SS02-0-0000 SS-SS02 0 - 3 inches 9600
DF13-SS-SS02-0-0003 3 - 6 inches 8200
DF13-SS-SS03-0-0000 SS-SS03 0 - 3 inches 40000
DF13-SS-SS03-0-0003 3 - 6 inches 28000
DF13-SS-SS04-0-0000 SS-SS04 0 - 3 inches 4000
DF13-SS-SS04-0-0003 3 - 6 inches 5600
DF13-SS-SS05-0-0000

SS-SS05
0 - 3 inches 14000

DF13-SS-SS05-0-0003 3 - 6 inches 6400
DF13-SS-SS05-DB-0003 3 - 6 inches 5500
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Table F-10  LOI Soil Borings TOC Concentrations
January 2005

Sample ID Sample 
Location Sample Depth TOC 

(mg/kg)
DLOI-SB-220L-0-0000

220L

0 - 3 inches 27000
DLOI-SB-220L-0-0005 6 - 12 inches 4600
DLOI-SB-220L-0-0020 2 - 2.5 feet 1800
DLOI-SB-220L-0-0050 5 - 6 feet 1900
DLOI-SB-220L-0-0070 7 - 8 feet 1100
DLOI-SB-220R-0-0000

220R

0 - 3 inches 24000
DLOI-SB-220R-0-0005 6 - 12 inches 5800
DLOI-SB-220R-0-0020 2 - 2.5 feet 5000
DLOI-SB-220R-0-0050 5 - 6 feet 1100
DLOI-SB-220R-0-0170 17 - 18 feet 600
DLOI-SB-226L-0-0000

226L

0 - 3 inches 32000
DLOI-SB-226L-0-0005 6 - 12 inches 5500
DLOI-SB-226L-0-0020 2 - 2.5 feet 4100
DLOI-SB-226L-0-0050 5 - 6 feet 1500
DLOI-SB-226L-0-0170 17 - 18 feet 1100
DLOI-SB-226R-0-0000

226R

0 - 3 inches 20000
DLOI-SB-226R-0-0005 6 - 12 inches 5200
DLOI-SB-226R-0-0020 2 - 2.5 feet 2000
DLOI-SB-226R-0-0050 5 - 6 feet 1600
DLOI-SB-226R-0-0180 18 - 19 feet 750
DLOI-SB-310R-0-0000

310R

0 - 3 inches 13000
DLOI-SB-310R-0-0005 6 - 12 inches 2200
DLOI-SB-310R-0-0020 2 - 2.5 feet 1500
DLOI-SB-310R-0-0050 5 - 6 feet 660
DLOI-SB-310R-0-0370 37 - 38 feet 350
DLOI-SB-117L-0-0000

317L

0 - 3 inches 16000
DLOI-SB-117L-0-0005 6 - 12 inches 3300
DLOI-SB-117L-2-0050 5 - 6 feet 390
DLOI-SB-117L-0-0020 2 - 2.5 feet 910
DLOI-SB-117L-0-0290 29 - 30 feet 390
DLOI-SB-320L-0-0000

320L

0 - 3 inches 27000
DLOI-SB-320L-0-0005 6 - 12 inches 2700
DLOI-SB-320L-0-0020 2 - 2.5 feet 1300
DLOI-SB-320L-0-0050 5 - 6 feet 940
DLOI-SB-320L-0-0170 17 - 18 feet 1600
DLOI-SB-320L-0-0290 29 - 30 feet 430
DLOI-SB-327R-0-0000

327R

0 - 3 inches 17000
DLOI-SB-327R-0-0005 6 - 12 inches 8300
DLOI-SB-327R-0-0020 2 - 2.5 feet 2600
DLOI-SB-327R-0-0050 5 - 6 feet 2200
DLOI-SB-327R-0-0150 15 - 16 feet 700
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Table F-11   Initial Sediment TOC Concentrations
December 2004

Sample ID Sample 
Area

Sample 
Location

TOC 
(mg/kg)

DL3-SD-LOC001-0-041201
DL3

LOC001 11000
DL3-SD-LOC002-0-041201 LOC002 6200
DL3-SD-LOC003-0-041201 LOC003 20000
DL2-SD-LOC001-0-041201

DL2
LOC001 14000

DL2-SD-LOC002-0-041201 LOC002 18000
DL2-SD-LOC003-0-041201 LOC003 19000
DBC-SD-LOC001-0-041202

DBC
LOC001 27000

DBC-SD-LOC002-0-041202 LOC002 28000
DBC-SD-LOC003-0-041202 LOC003 27000
DOU-SD-LOC001-0-041202

DOU
LOC001 13000

DOU-SD-LOC002-0-041202 LOC002 5500
DOU-SD-LOC003-0-041202 LOC003 6600
DL1-SD-LOC001-0-041202

DL1
LOC001 15000

DL1-SD-LOC002-0-041202 LOC002 14000
DL1-SD-LOC003-0-041202 LOC003 14000
DMC-SD-LOC001-0-041202

DMC
LOC001 21000

DMC-SD-LOC002-0-041202 LOC002 13000
DMC-SD-LOC003-0-041202 LOC003 12000
DAA-SD-LOC001-0-041202

DAA

LOC001 4000
DAA-SD-LOC002-0-041202 LOC002 7600
DAA-SD-LOC003-0-041202 LOC003 19000
DAA-SD-LOC004-0-041202 LOC004 39000
DAA-SD-LOC005-0-041202 LOC005 2600
DAA-SD-LOC006-0-041202 LOC006 18000

DBC = Bakers Creek mouth.
DDO = Near Daikin outfall.
DL1 = Fox Creek mouth.
DL2 = Cross river (Swan Creek mouth).
DL3 = Upriver (Point Mallard Park).
DMC = Mallard Creek mouth.
DOU = 3M outfall.
DAA = Avenue A Drainageway
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Table F-12   Sediment (Porewater Locations)
TOC Concentrations

August 2005

Sample ID Sample 
Location

TOC 
(mg/kg)

DNS-SD-STA001-0-050824 STA001 16000
DNS-SD-STA002-0-050824 STA002 17000
DNS-SD-STA003-0-050824 STA003 15000
DNS-SD-STA004-0-050825 STA004 8900
DNS-SD-STA005-0-050825 STA005 15000
DNS-SD-STA006-0-050825 STA006 10000
DNS-SD-STA007-0-050825 STA007 19000
DNS-SD-STA008-0-050825 STA008 16000
DNS-SD-STA009-0-050825 STA009 18000
DNS-SD-STA010-0-050825 STA010 17000
DNS-SD-STA011-0-050825 STA011 17000
DNS-SD-STA012-0-050825 STA012 19000
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Table F-13   Additional Sediment TOC Concentrations
April 2006

Sample ID Sample 
Location

TOC 
(mg/kg)

DAL-SD-OSP01-0-0000 OSP01 2900
DAL-SD-OSP02-0-0000 OSP02 10000
DAL-SD-BPP01-0-0000 BPP01 13000
DAL-SD-BPP02-0-0000 BPP02 23000
DAL-SD-BPP03-0-0000 BPP03 22000
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Table F-14   Off-Site Assessment Soil Boring TOC Concentrations
March 2006

Sample ID Sample 
Location Sample Depth TOC 

(mg/kg)
DAL-SB-138R-0-0000

138R

0 - 3 inchces 1800
DAL-SB-138R-0-0005 6 - 12 inches 2000
DAL-SB-138R-0-0010 1.0 - 1.5 feet 500
DAL-SB-138R-0-0050 5.0 - 6.0 feet 1000
DAL-SB-138R-0-0100 10 - 11 feet 1000

DAL-SB-138R-DB-0100 10 - 11 feet 870
DAL-SB-601R-0-0000

601R

0 - 3 inchces 2400
DAL-SB-601R-DB-0000 0 - 3 inchces 1500
DAL-SB-601R-0-0005 6 - 12 inches 1800
DAL-SB-601R-0-0010 1.0 - 1.5 feet 450

DAL-SB-601R-DB-0010 1.0 - 1.5 feet 700
DAL-SB-601R-0-0050 5.0 - 6.0 feet 540
DAL-SB-601R-0-0100 10 - 11 feet 420

DAL-SB-601R-DB-0100 10 - 11 feet 420
DAL-SB-602R-0-0000

602R

0 - 3 inchces 5000
DAL-SB-602R-0-0005 6 - 12 inches 5200
DAL-SB-602R-0-0010 1.0 - 1.5 feet 1600
DAL-SB-602R-0-0050 5.0 - 6.0 feet 410
DAL-SB-602R-0-0100 10 - 11 feet 290
DAL-SB-603R-0-0000

603R

0 - 3 inchces 6200
DAL-SB-603R-0-0005 6 - 12 inches 3200
DAL-SB-603R-0-0010 1.0 - 1.5 feet 1900
DAL-SB-603R-0-0050 5.0 - 6.0 feet 1100
DAL-SB-603R-0-0100 10 - 11 feet 1100

DAL-SB-603R-DB-0100 10 - 11 feet 1300
DAL-SB-604R-0-0000

604R

0 - 3 inchces 4100
DAL-SB-604R-0-0005 6 - 12 inches 1300
DAL-SB-604R-0-0010 1.0 - 1.5 feet 900
DAL-SB-604R-0-0050 5.0 - 6.0 feet 2100
DAL-SB-604R-0-0100 10 - 11 feet 310
DAL-SB-605R-0-0000

605R

0 - 3 inchces 7800
DAL-SB-605R-DB-0000 0 - 3 inchces 13000
DAL-SB-605R-0-0005 6 - 12 inches 6700
DAL-SB-605R-0-0010 1.0 - 1.5 feet 480
DAL-SB-605R-0-0050 5.0 - 6.0 feet 600
DAL-SB-605R-0-0100 10 - 11 feet 640
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Table F-15  Initial Former Sludge Incorporation Area Soil Samples
Grain Size Distribution

December 2004 - January 2005

Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

Field 6

DF06-SB-132R-0-0000

SB-132R

0 - 3 inches --- --- 2.0 0.2 0.0 --- 0.0 45.3 26.7 28.0
DF06-SB-132R-0-0005 0.5 - 1 feet --- --- 9.5 0.0 --- --- 0.1 33.0 32.8 34.0
DF06-SB-132R-0-0010 1 - 1.5 feet --- --- 2.0 0.0 --- --- 0.0 26.8 34.2 39.0
DF06-SB-132R-0-0020 2 - 2.5 feet --- --- 4.7 0.0 0.0 --- 0.0 32.3 23.7 44.0
DF06-SB-132R-0-0050 5 - 6 feet --- --- 4.7 0.0 --- --- 0.0 33.1 22.9 44.0
DF06-SB-132R-0-0445 44.5 - 46.5 feet --- --- 4.7 0.0 0.0 --- 0.0 31.9 21.1 47.0
DF06-SB-133B-0-0000

SB-133B

0 - 3 inches --- --- 2.0 0.1 0.0 --- 0.0 44.1 31.9 24.0
DF06-SB-133B-0-0005 0.5 - 1 feet --- --- 2.0 0.1 0.0 --- 0.0 42.9 27.2 29.9
DF06-SB-133B-0-0010 1 - 1.5 feet --- --- 2.0 0.1 0.0 --- 0.0 32.2 30.8 37.0
DF06-SB-133B-0-0020 2 - 2.5 feet --- --- 4.7 0.0 0.0 --- 0.0 32.8 30.2 37.0
DF06-SB-133B-0-0050 5 - 6 feet --- --- 2.0 0.0 0.0 --- 0.0 30.7 35.4 34.0
DF06-SB-133B-0-0160 16 - 17 feet --- --- 2.0 0.2 0.0 --- 0.0 51.4 6.6 42.0
DF06-SB-133R-0-0000

SB-133R

0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 35.1 35.0 30.0
DF06-SB-133R-0-0005 0.5 - 1 feet --- --- 12.5 0.1 0.0 --- 0.6 37.2 62.2
DF06-SB-133R-0-0010 1 - 1.5 feet --- --- 2.4 0.1 0.0 --- 0.0 37.2 23.7 39.0
DF06-SB-133R-0-0020 2 - 2.5 feet --- --- 4.7 0.1 0.0 --- 0.0 35.8 27.3 37.0
DF06-SB-133R-0-0050 5 - 6 feet --- --- 2.0 --- --- --- 0.0 36.1 63.9
DF06-SB-133R-0-0180 18 - 19 feet --- --- 9.5 0.2 0.0 --- 0.2 58.6 7.7 33.5

DF06-SBC-133R-0-0000

SBC-133R

0 - 5 feet --- --- 4.7 0.0 --- --- 0.0 34.8 24.7 40.5
DF06-SBC-133R-0-0050 5 - 10 feet --- --- 4.7 0.0 0.0 --- 0.0 31.5 21.6 47.0
DF06-SBC-133R-0-0100 10 - 15 feet --- --- 2.0 0.1 0.0 --- 0.0 37.6 17.4 45.0
DF06-SBC-133R-0-0150 15 - 20 feet --- --- 9.5 0.2 0.0 --- 0.3 54.6 11.6 33.5
DF06-SBC-133R-0-0200 20 - 25 feet --- --- 12.5 0.2 0.0 --- 1.7 55.1 10.2 33.0
DF06-SBC-133R-0-0250 25 - 30 feet --- --- 19.0 0.0 0.0 --- 2.5 33.2 12.3 52.0
DF06-SS-0001-0-0000 SS-0001 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.3 39.2 27.5 33.0
DF06-SS-0001-0-0003 3 - 6 inches --- --- 12.5 0.1 0.0 --- 0.1 39.2 37.7 23.0
DF06-SS-0002-0-0000 SS-0002 0 - 3 inches 0.51 67.20 9.5 0.1 0.0 0.0 0.2 44.0 36.8 19.0
DF06-SS-0002-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 43.5 32.0 24.5
DF06-SS-0003-0-0000 SS-0003 0 - 3 inches 0.40 91.83 9.5 0.1 0.0 0.0 0.1 44.8 38.1 17.0
DF06-SS-0003-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.3 39.4 33.8 26.5
DF06-SS-0004-0-0000 SS-0004 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.0 37.4 29.6 33.0
DF06-SS-0004-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 39.3 32.7 28.0
DF06-SS-0005-0-0000 SS-0005 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 46.9 35.1 18.0
DF06-SS-0005-0-0003 3 - 6 inches --- --- 4.7 0.0 0.0 --- 0.0 35.5 33.5 31.0
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Table F-15   Initial Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution

December 2004 - January 2005

Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

Field 8b

DF8b-SB-134B-0-0000

SB-134B

0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.2 40.3 33.5 26.0
DF8b-SB-134B-0-0005 0.5 - 1 feet --- --- 2.0 0.1 0.0 --- 0.0 36.9 45.6 17.5
DF8b-SB-134B-0-0010 1 - 1.5 feet --- --- 2.0 0.0 0.0 --- 0.0 22.8 32.2 45.0
DF8b-SB-134B-0-0020 2 - 2.5 feet --- --- 2.0 0.0 0.0 --- 0.0 23.5 39.5 37.0
DF8b-SB-134B-0-0050 5 - 6 feet --- --- 4.7 0.0 --- --- 0.0 29.7 17.3 53.0
DF8b-SB-134B-0-0090 9 - 10 feet --- --- 2.0 0.0 0.0 --- 0.0 35.5 12.5 52.0
DF8b-SB-134R-0-0000

SB-134R

0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.1 36.5 34.9 28.5
DF8b-SB-134R-0-0005 0.5 - 1 feet --- --- 4.7 0.0 0.0 --- 0.0 29.4 41.2 29.5
DF8b-SB-134R-0-0010 1 - 1.5 feet --- --- 9.5 0.0 0.0 --- 0.2 17.2 45.0 37.5
DF8b-SB-134R-0-0020 2 - 2.5 feet --- --- 4.7 0.0 --- --- 0.0 25.8 24.2 50.0
DF8b-SB-134R-0-0050 5 - 6 feet --- --- 2.0 0.0 --- --- 0.0 31.4 16.1 52.5
DF8b-SB-134R-0-0270 27 - 28 feet --- --- 2.0 0.0 --- --- 0.0 31.9 10.6 57.5
DF8b-SB-135R-0-0000a

SB-135R

0 - 3 inches --- --- 4.7 0.0 --- --- 0.0 28.2 22.8 49.0
DF8b-SB-135R-0-0000b 0.5 - 1 feet --- --- 9.5 0.0 0.0 --- 0.6 27.1 30.8 41.5
DF8b-SB-135R-0-0005 1 - 1.5 feet --- --- 2.0 0.0 0.0 --- 0.0 22.2 43.3 34.5
DF8b-SB-135R-0-0010 2 - 2.5 feet --- --- 4.7 0.0 0.0 --- 0.0 21.3 38.7 40.0
DF8b-SB-135R-0-0020 5 - 6 feet --- --- 2.0 0.0 0.0 --- 0.0 22.5 27.5 50.0
DF8b-SB-135R-0-0190 19 - 20 feet --- --- 4.7 0.1 0.0 --- 0.0 39.9 14.1 46.0

DF8b-SBC-134R-0-0000

SBC-134R

0 - 5 feet --- --- 9.5 0.0 0.0 --- 0.1 11.6 49.4 39.0
DF8b-SBC-134R-0-0050 5 - 10 feet --- --- 2.0 0.0 --- --- 0.0 26.1 13.4 60.5
DF8b-SBC-134R-0-0100 10 - 15 feet --- --- 2.0 0.0 --- --- 0.0 29.4 13.2 57.5
DF8b-SBC-134R-0-0150 15 - 20 feet --- --- 2.0 0.1 --- --- 0.0 43.4 11.1 45.5
DF8b-SBC-134R-0-0200 20 - 25 feet --- --- 19.0 0.0 --- --- 0.8 22.9 15.3 61.0
DF8b-SBC-134R-0-0250 25 - 30 feet --- --- 9.5 0.0 --- --- 0.3 19.4 16.3 64.0
DF8b-SS-0001-0-0000 SS-0001 0 - 3 inches --- --- 2.0 0.0 0.0 --- 0.0 28.6 48.5 23.0
DF8b-SS-0001-0-0003 3 - 6 inches --- --- 4.7 0.0 0.0 --- 0.0 28.6 42.4 29.0
DF8b-SS-0002-0-0000 SS-0002 0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.2 90.8 32.5 36.5
DF8b-SS-0002-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.6 30.1 39.2 30.0
DF8b-SS-0003-0-0000 SS-0003 0 - 3 inches --- --- 2.4 0.1 0.0 --- 0.0 34.6 35.4 30.0
DF8b-SS-0003-0-0003 3 - 6 inches --- --- 4.7 0.0 0.0 --- 0.0 32.0 32.1 36.0
DF8b-SS-0004-0-0000 SS-0004 0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.5 29.2 38.3 32.0
DF8b-SS-0004-0-0003 3 - 6 inches --- --- 9.5 0.0 0.0 --- 0.2 29.4 36.4 34.0
DF8b-SS-0005-0-0000 SS-0005 0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 33.6 40.5 26.0
DF8b-SS-0005-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 35.8 32.2 32.0
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Table F-15   Initial Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution

December 2004 - January 2005

Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

Field 9

DF09-SB-130R-0-0000

SB-130R

0 - 3 inches --- --- 9.5 0.2 0.0 --- 0.1 55.3 26.6 18.0
DF09-SB-130R-0-0005 0.5 - 1 feet --- --- 1.2 0.0 0.0 --- 0.0 19.3 43.2 37.5
DF09-SB-130R-0-0010 1 - 1.5 feet --- --- 1.2 0.0 --- --- 0.0 31.4 19.6 49.0
DF09-SB-130R-0-0020 2 - 2.5 feet --- --- 4.7 0.0 --- --- 0.0 30.5 18.5 51.0
DF09-SB-130R-0-0050 5 - 6 feet --- --- 4.7 0.0 0.0 --- 0.0 32.1 13.9 54.0
DF09-SB-130R-0-0150 15 - 16 feet --- --- 4.7 0.1 0.0 --- 0.0 45.0 8.0 47.0
DF09-SB-131B-0-0000

SB-131B

0 - 3 inches --- --- 2.0 0.2 0.0 --- 0.0 45.1 28.9 26.0
DF09-SB-131B-0-0005 0.5 - 1 feet --- --- 2.0 0.1 0.0 --- 0.0 43.7 29.3 27.0
DF09-SB-131B-0-0010 1 - 1.5 feet --- --- 2.0 0.0 --- 0.0 25.9 29.1 45.0
DF09-SB-131B-0-0020 2 - 2.5 feet --- --- 4.7 0.0 0.0 --- 0.0 30.6 23.4 46.0
DF09-SB-131B-0-0050 5 - 6 feet --- --- 2.0 0.0 0.0 --- 0.0 32.0 25.0 43.0
DF09-SB-131B-0-0080 8 - 9 feet --- --- 2.0 0.0 0.0 --- 0.0 35.0 23.0 42.0
DF09-SB-131R-0-0000

SB-131R

0 - 3 inches 1.07 55.83 4.7 0.1 0.0 0.0 0.0 45.9 40.1 14.0
DF09-SB-131R-0-0005 0.5 - 1 feet --- --- 4.7 0.0 0.0 --- 0.0 35.0 37.0 28.0
DF09-SB-131R-0-0010 1 - 1.5 feet --- --- 2.0 0.0 0.0 --- 0.0 24.2 41.3 34.5
DF09-SB-131R-0-0020 2 - 2.5 feet --- --- 2.0 0.0 --- --- 0.0 28.7 22.3 49.0
DF09-SB-131R-0-0050 5 - 6 feet --- --- 2.4 --- --- --- 0.0 32.7 67.3
DF09-SB-131R-0-0160 16 - 17 feet --- --- 2.0 0.2 0.0 --- 0.0 46.9 6.3 46.0

DF09-SBC-131R-0-0000

SBC-131R

0 - 5 feet --- --- 4.7 --- --- --- 0.0 33.4 66.6
DF09-SBC-131R-0-0050 5 - 10 feet --- --- 4.7 --- --- --- 0.0 38.0 62.0
DF09-SBC-131R-0-0100 10 - 15 feet --- --- 2.0 0.2 0.0 --- 0.0 48.1 21.9 30.0
DF09-SBC-131R-0-0150 15 - 20 feet --- --- 2.0 0.2 0.0 --- 0.0 45.6 22.4 32.0
DF09-SBC-131R-0-0200 20 - 25 feet --- --- 2.0 0.0 0.0 --- 0.0 37.7 16.3 46.0
DF09-SBC-131R-0-0250 25 - 30 feet --- --- 9.5 0.2 0.0 --- 0.3 46.8 10.0 42.9
DF09-SS-0001-0-0000 SS-0001 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 43.3 28.2 28.5
DF09-SS-0001-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.0 39.9 32.1 28.0
DF09-SS-0002-0-0000 SS-0002 0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 34.7 32.3 33.0
DF09-SS-0002-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 38.6 30.4 31.0
DF09-SS-0003-0-0000 SS-0003 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 37.3 34.7 28.0
DF09-SS-0003-0-0003 3 - 6 inches --- --- 9.5 0.0 0.0 --- 0.0 33.4 33.1 33.5
DF09-SS-0004-0-0000 SS-0004 0 - 3 inches --- --- 2.0 0.1 0.0 --- 0.0 39.1 32.9 28.0
DF09-SS-0004-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.1 43.5 30.4 26.0
DF09-SS-0005-0-0000 SS-0005 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 38.7 31.3 30.0
DF09-SS-0005-0-0003 3 - 6 inches --- --- 4.7 0.0 --- --- 0.0 33.0 31.0 36.0
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DF14-SS-0005-0-0003 3 - 6 inches --- --- 9.5 0.0 0.0 --- 0.0 27.1 38.9 34.0

Table F-15   Initial Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution

December 2004 - January 2005

Field Sample ID Sample Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

Field 14

Location

SB-136B

DF14-SB-136B-0-0000 0 - 3 inches --- --- 2.0 0.0 0.0 --- 0.0 32.7 40.8 26.5
DF14-SB-136B-0-0005 0.5 - 1 feet --- --- 4.7 0.0 0.0 --- 0.0 27.2 36.3 36.5
DF14-SB-136B-0-0010 1 - 1.5 feet --- --- 2.0 0.0 0.0 --- 0.0 17.1 38.9 44.0
DF14-SB-136B-0-0020 2 - 2.5 feet --- --- 4.7 0.0 --- --- 0.0 18.6 37.9 43.5
DF14-SB-136B-0-0050 5 - 6 feet --- --- 2.0 0.0 0.0 --- 0.0 19.1 36.9 44.0
DF14-SB-136B-0-0290

SB-136R

29 - 30 feet --- --- 19.0 0.0 --- --- 3.4 22.8 19.9 54.0
DF14-SB-136R-0-0000 0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 29.1 34.9 36.0
DF14-SB-136R-0-0005 0.5 - 1 feet --- --- 2.4 0.0 0.0 --- 0.0 22.0 35.0 43.0
DF14-SB-136R-0-0010 1 - 1.5 feet --- --- 2.0 0.0 0.0 --- 0.0 19.5 41.5 39.0
DF14-SB-136R-0-0020 2 - 2.5 feet --- --- 25.0 0.0 --- --- 0.3 24.1 28.6 47.0
DF14-SB-136R-0-0050 5 - 6 feet --- --- 19.0 0.0 0.0 --- 3.1 23.0 32.3 36.5
DF14-SB-136R-0-0290

SB-137R

29 - 30 feet --- --- 19.0 1.9 --- --- 17.7 42.6 39.7
DF14-SB-137R-0-0000 0 - 3 inches --- --- 12.5 0.1 0.0 --- 0.6 33.4 45.0 21.0
DF14-SB-137R-0-0005 0.5 - 1 feet --- --- 4.7 0.0 0.0 --- 0.0 23.3 44.7 32.0
DF14-SB-137R-0-0010 1 - 1.5 feet --- --- 2.0 0.0 0.0 --- 0.0 16.9 45.6 37.5
DF14-SB-137R-0-0020 2 - 2.5 feet --- --- 19.0 0.0 --- --- 1.2 20.6 21.2 57.0
DF14-SB-137R-0-0050 5 - 6 feet --- --- 9.5 --- --- --- 1.2 24.0 74.8
DF14-SB-137R-0-0180

SBC-137R

18 - 19 feet --- --- 19.0 --- --- --- 16.8 19.9 63.4
DF14-SBC-137R-0-0000 0 - 5 feet --- --- 19.0 0.0 0.0 --- 2.1 24.2 39.2 34.5
DF14-SBC-137R-0-0050 5 - 10 feet --- --- 25.0 0.2 --- --- 18.9 24.9 56.2
DF14-SBC-137R-0-0100 10 - 15 feet --- --- 19.0 0.0 --- --- 14.9 23.2 14.9 47.0
DF14-SBC-137R-0-0150

SS-0001

15 - 20 feet --- --- 19.0 0.8 --- --- 20.4 28.8 50.8
DF14-SS-0001-0-0000 0 - 3 inches --- --- 9.5 0.0 --- --- 0.3 18.3 37.4 44.0
DF14-SS-0001-0-0003

SS-0002

3 - 6 inches --- --- 9.5 0.0 --- --- 0.3 22.3 34.4 43.0
DF14-SS-0002-0-0000 0 - 3 inches --- --- 19.0 0.1 0.0 --- 0.8 39.2 37.0 23.0
DF14-SS-0002-0-0003

SS-0003

3 - 6 inches --- --- 9.5 0.0 0.0 --- 0.5 32.2 33.3 34.0
DF14-SS-0003-0-0000 0 - 3 inches --- --- 19.0 0.0 --- --- 9.0 27.2 20.7 43.0
DF14-SS-0003-0-0003

SS-0004

3 - 6 inches --- --- 19.0 0.0 0.0 --- 1.8 24.2 50.0 24.0
DF14-SS-0004-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.2 35.7 41.1 23.0
DF14-SS-0004-0-0003

SS-0005

3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 37.7 39.3 23.0
DF14-SS-0005-0-0000 0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.1 32.8 33.1 34.0
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DBKG-SBC-001B-0-0200 20 - 25 feet --- --- 25.0 0.1 0.0 --- 9.7 37.5 10.8 42.0

December 2004 - January 2005

Table F-15   Initial Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution

Field Sample ID Sample Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

Northwest 
Background

Location

SS-0001DBKG-SS-0001-0-0000 0 - 3 inches --- --- 12.5 0.3 0.0 --- 3.5 45.6 24.9 26.0
DBKG-SS-0001-0-0003

SS-0002

3 - 6 inches --- --- 19.0 0.3 0.0 --- 5.9 43.2 24.9 25.0
DBKG-SS-0002-0-0000 0 - 3 inches --- --- 12.5 0.3 --- --- 8.0 37.8 16.2 38.0
DBKG-SS-0002-0-0003

SS-0003

3 - 6 inches --- --- 19.0 0.4 0.0 --- 11.8 42.2 12.0 34.0
DBKG-SS-0003-0-0000 0 - 3 inches 0.69 55.18 9.5 0.1 0.0 0.0 0.1 45.6 36.3 18.0
DBKG-SS-0003-0-0003

SB-001B

3 - 6 inches --- --- 4.7 0.0 0.0 --- 0.0 24.9 43.1 32.0
DBKG-SB-001B-0-0000 0 - 3 inches --- --- 19.0 0.1 0.0 --- 3.9 39.2 39.5 17.5
DBKG-SB-001B-0-0005 0.5 - 1 feet 0.57 85.93 12.5 0.2 0.0 0.0 1.6 47.1 34.3 17.0
DBKG-SB-001B-0-0010 1 - 1.5 feet --- --- 19.0 0.3 0.0 --- 10.1 45.0 23.9 21.0
DBKG-SB-001B-0-0020 2 - 2.5 feet --- --- 19.0 0.3 0.0 --- 7.1 46.5 20.9 25.5
DBKG-SB-001B-0-0050 5 - 6 feet --- --- 19.0 1.0 0.0 --- 24.3 41.1 9.6 24.9
DBKG-SB-001B-0-0230

SBC-001B

23 - 24 feet --- --- 19.0 0.0 --- --- 7.0 27.1 15.9 50.0
DBKG-SBC-001B-0-0000 0 - 5 feet --- --- 19.0 0.3 0.0 --- 8.0 45.8 18.1 28.0
DBKG-SBC-001B-0-0050 5 - 10 feet --- --- 19.0 0.9 0.0 --- 20.8 43.7 16.4 19.0
DBKG-SBC-001B-0-0100 10 - 15 feet --- --- 19.0 0.5 0.0 --- 15.2 48.7 7.2 29.0
DBKG-SBC-001B-0-0150 15 - 20 feet --- --- 19.0 0.4 0.0 --- 10.9 51.6 9.5 28.0
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Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DF05-SS-SS01-0-0000 0 - 3 inches 0.88 50.98 9.5 0.1 0.0 0.0 0.3 40.8 38.0 21.0
DF05-SS-SS01-0-0003 3 - 6 inches --- --- 9.5 0.0 0.0 --- 0.1 31.0 42.9 26.0
DF05-SS-SS02-0-0000 0 - 3 inches 0.81 42.57 4.7 0.1 0.0 0.0 0.0 52.9 34.1 13.0
DF05-SS-SS02-0-0003 3 - 6 inches --- --- 12.5 0.1 0.0 --- 0.7 49.1 30.3 20.0
DF05-SS-SS03-0-0000 0 - 3 inches --- --- 4.7 0.0 --- --- 0.0 11.9 47.1 41.0
DF05-SS-SS03-0-0003 3 - 6 inches --- --- 4.7 0.0 --- --- 0.0 18.7 40.8 40.5
DF05-SS-SS04-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 1.9 51.6 25.5 21.0
DF05-SS-SS04-0-0003 3 - 6 inches --- --- 19.0 0.2 0.0 --- 6.0 48.3 22.2 23.5
DF05-SS-SS05-0-0000 0 - 3 inches --- --- 12.5 0.1 0.0 --- 3.8 43.2 24.0 29.0
DF05-SS-SS05-0-0003 3 - 6 inches --- --- 19.0 0.1 0.0 --- 2.8 41.7 24.5 31.0
DF05-SB-GP01-0-0000 0 - 3 inches --- --- 4.7 0.1 --- --- 0.0 44.9
DF05-SB-GP01-0-0005 0.5 - 1 feet --- --- 2.4 --- --- --- 0.0 29.5
DF05-SB-GP01-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 27.5
DF05-SB-GP01-0-0020 2 - 2.5 feet --- --- 2.0 --- --- --- 0.0 33.1
DF05-SB-GP01-0-0050 5 - 6 feet --- --- 2.4 --- --- --- 0.0 36.6
DF05-SB-GP02-0-0000 0 - 3 inches --- --- 2.0 0.1 --- --- 0.0 40.4
DF05-SB-GP02-0-0005 0.5 - 1 feet --- --- 9.5 --- --- --- 0.4 34.0
DF05-SB-GP02-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 36.1
DF05-SB-GP02-0-0020 2 - 2.5 feet --- --- 2.0 0.1 --- --- 0.0 41.9
DF05-SB-GP02-0-0050 5 - 6 feet --- --- 2.0 --- --- --- 0.0 31.0
DF05-SB-GP03-0-0000 0 - 3 inches --- --- 2.4 --- --- --- 0.0 28.2
DF05-SB-GP03-0-0005 0.5 - 1 feet --- --- 2.4 --- --- --- 0.0 29.1
DF05-SB-GP03-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 24.2
DF05-SB-GP03-0-0020 2 - 2.5 feet --- --- 9.5 --- --- --- 0.4 29.0
DF05-SB-GP03-0-0050 5 - 6 feet --- --- 2.4 --- --- --- 0.0 29.5
DF05-SB-GP04-0-0000 0 - 3 inches --- --- 9.5 0.2 --- --- 0.9 60.6
DF05-SB-GP04-0-0005 0.5 - 1 feet --- --- 2.4 --- --- --- 0.0 34.2
DF05-SB-GP04-0-0010 1 - 1.5 feet --- --- 9.5 --- --- --- 1.7 31.8
DF05-SB-GP04-0-0020 2 - 2.5 feet --- --- 9.5 0.1 --- --- 3.6 42.9
DF05-SB-GP04-0-0050 5 - 6 feet --- --- 19.0 0.2 --- --- 4.4 54.0

Field 5

SS-SS04

SS-SS03

SS-SS02

SS-SS01

Table F-16   Additional Former Sludge Incorporation Area Soil Samples
Grain Size Distribution
February/March 2006

SB-GP04

SB-GP03

SB-GP02

SB-GP01

SS-SS05

55.1
70.5
72.5
66.9
63.4
59.6
65.6
63.9
58.2
69.0
71.8
70.9
75.8

66.5
53.5
41.6

70.6
70.5
38.5
65.8
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Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DF09-SS-0006-0-0000 0 - 3 inches --- --- 12.5 0.1 0.0 --- 2.0 38.4 29.1 30.5
DF09-SS-0006-0-0003 3 - 6 inches --- --- 12.5 0.1 0.0 --- 1.0 37.6 29.9 31.5
DF09-SS-0006-0-0010 1 - 1.5 feet --- --- 9.5 0.0 --- --- 0.2 35.7 27.6 36.5
DF09-SS-0007-0-0000 0 - 3 inches --- --- 2.0 0.1 0.0 --- 0.0 41.2 24.8 34.0
DF09-SS-0007-0-0003 3 - 6 inches --- --- 2.4 0.1 0.0 --- 0.0 50.3 20.2 29.5
DF09-SS-0007-0-0010 1 - 1.5 feet --- --- 2.0 0.1 0.0 --- 0.0 36.7 35.8 27.5
DF09-SS-0008-0-0000 0 - 3 inches --- --- 4.7 0.0 --- --- 0.0 19.4 41.1 39.5
DF09-SS-0008-0-0003 3 - 6 inches --- --- 2.0 0.1 0.0 --- 0.0 37.8 26.2 36.0
DF09-SS-0008-0-0010 1 - 1.5 feet --- --- 4.7 0.0 0.0 --- 0.0 34.0 36.0 30.0
DF09-SS-0009-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 1.0 42.8 28.7 27.5
DF09-SS-0009-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.8 43.4 30.9 24.9
DF09-SS-0009-0-0010 1 - 1.5 feet --- --- 2.0 0.1 0.0 --- 0.0 43.7 28.3 28.0
DF09-SS-0010-0-0000 0 - 3 inches --- --- 2.0 0.0 --- --- 0.0 24.5 31.5 44.0
DF09-SS-0010-0-0003 3 - 6 inches --- --- 1.2 0.0 --- --- 0.0 20.8 31.2 48.0
DF09-SS-0010-0-0010 1 - 1.5 feet --- --- 2.0 0.0 --- --- 0.0 29.7 26.3 44.0
DF09-SS-0011-0-0000 0 - 3 inches --- --- 2.0 0.0 --- --- 0.0 30.4 25.6 44.0
DF09-SS-0011-0-0003 3 - 6 inches --- --- 9.5 0.0 --- --- 0.1 31.8 31.6 36.5
DF09-SS-0011-0-0010 1 - 1.5 feet --- --- 2.0 0.0 --- --- 0.0 32.0 30.5 37.5
DF09-SS-0012-0-0000 0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 33.6 30.9 35.5
DF09-SS-0012-0-0003 3 - 6 inches --- --- 4.7 0.0 0.0 --- 0.0 32.9 31.1 36.0
DF09-SS-0012-0-0010 1 - 1.5 feet --- --- 9.5 0.1 0.0 --- 0.1 37.9 26.0 36.0
DF09-SS-0013-0-0000 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 42.3 20.7 37.0
DF09-SS-0013-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 42.8 22.3 34.9
DF09-SS-0013-0-0010 1 - 1.5 feet --- --- 2.0 0.1 --- --- 0.0 41.0 22.5 36.5
DF10-SS-SS01-0-0000 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 50.7 27.3 22.0
DF10-SS-SS01-0-0003 3 - 6 inches --- --- 2.0 0.1 0.0 --- 0.0 46.1 29.0 24.9
DF10-SS-SS02-0-0000 0 - 3 inches --- --- 9.5 0.2 0.0 --- 0.3 58.5 23.2 18.0
DF10-SS-SS02-0-0003 3 - 6 inches 3.23 53.99 4.7 0.2 0.0 0.0 0.0 64.6 23.4 12.0
DF10-SS-SS03-0-0000 0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.2 34.9 31.4 33.5
DF10-SS-SS03-0-0003 3 - 6 inches --- --- 9.5 0.0 0.0 --- 0.2 33.4 32.5 34.0
DF10-SS-SS04-0-0000 0 - 3 inches --- --- 2.4 0.0 0.0 --- 0.0 17.6 37.4 45.0
DF10-SS-SS04-0-0003 3 - 6 inches --- --- 2.4 --- --- --- 0.0 25.6
DF10-SS-SS05-0-0000 0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.3 33.0 47.7 19.0
DF10-SS-SS05-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.2 36.4 37.8 25.5
DF10-SB-GP01-0-0000 SB-GP01 0 - 3 inches 2.4 0.0 29.3
DF10-SB-GP02-0-0000 SB-GP02 0 - 3 inches 4.7 0.0 45.6
DF10-SB-GP03-0-0000 0 - 3 inches --- --- 1.2 --- --- --- 0.0 2.0
DF10-SB-GP03-0-0005 0.5 - 1 feet --- --- 2.0 --- --- --- 0.0 12.1
DF10-SB-GP03-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 8.4
DF10-SB-GP03-0-0020 2 - 2.5 feet --- --- 2.0 --- --- --- 0.0 18.0
DF10-SB-GP03-0-0050 5 - 6 feet --- --- 9.5 --- --- --- 0.1 35.8
DF10-SB-GP04-0-0000 0 - 3 inches --- --- 4.7 --- --- --- 0.0 31.9
DF10-SB-GP04-0-0005 0.5 - 1 feet --- --- 2.4 --- --- --- 0.0 36.8
DF10-SB-GP04-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 30.8
DF10-SB-GP04-0-0020 2 - 2.5 feet --- --- 2.0 --- --- --- 0.0 31.2
DF10-SB-GP04-0-0050 5 - 6 feet --- --- 2.4 --- --- --- 0.0 32.0

Field 10 70.5
54.2

68.1
63.2
69.2

Table F-16   Additional Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution
February/March 2006

SB-GP04

SB-GP03

98.0
87.9
91.6
82.0
64.1

Field 9

SS-SS05

SS-SS04

SS-SS03

SS-SS02

SS-0009

SS-0008

SS-0007

SS-SS01

SS-0006

SS-0013

SS-0012

SS-0011

SS-0010

74.4

68.8
68.0
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Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DF11-SS-SS01-0-0000 0 - 3 inches 0.92 43.27 4.7 0.1 0.0 0.0 0.0 51.3 37.7 11.0
DF11-SS-SS01-0-0003 3 - 6 inches 1.40 53.22 9.5 0.1 0.0 0.0 0.1 46.9 39.0 14.0
DF11-SS-SS02-0-0000 0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 11.6 59.4 29.0
DF11-SS-SS02-0-0003 3 - 6 inches --- --- 2.0 0.0 0.0 --- 0.0 18.6 51.9 29.5
DF11-SS-SS03-0-0000 0 - 3 inches 1.01 50.12 12.5 0.1 0.0 0.0 0.5 43.7 39.8 16.0
DF11-SS-SS03-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.4 42.3 32.3 25.0
DF11-SS-SS04-0-0000 0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 11.8 63.7 24.5
DF11-SS-SS04-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 39.5 25.5 35.0
DF11-SS-SS05-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.1 52.4 28.0 19.5
DF11-SS-SS05-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.1 46.9 33.5 19.5
DF11-SB-GP01-0-0000 0 - 3 inches --- --- 2.0 --- --- --- 0.0 11.0
DF11-SB-GP01-0-0005 0.5 - 1 feet --- --- 2.0 --- --- --- 0.0 2.8
DF11-SB-GP01-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 2.8
DF11-SB-GP01-0-0020 2 - 2.5 feet --- --- 4.7 --- --- --- 0.0 3.5
DF11-SB-GP03-0-0010 5 - 6 feet --- --- 2.0 --- --- --- 0.0 29.2
DF11-SB-GP01-0-0050 0 - 3 inches --- --- 2.0 --- --- --- 0.0 20.1
DF11-SB-GP02-0-0000 0.5 - 1 feet --- --- 2.0 --- --- --- 0.0 38.3
DF11-SB-GP02-0-0005 1 - 1.5 feet --- --- 2.0 0.1 --- --- 0.0 42.7
DF11-SB-GP02-0-0010 2 - 2.5 feet --- --- 4.7 --- --- --- 0.0 31.2
DF11-SB-GP02-0-0020 5 - 6 feet --- --- 2.0 --- --- --- 0.0 30.4
DF11-SB-GP02-0-0050 0 - 3 inches --- --- 2.0 0.1 --- --- 0.0 42.5
DF11-SB-GP03-0-0000 0.5 - 1 feet --- --- 2.4 --- --- --- 0.0 30.4
DF11-SB-GP03-0-0005 1 - 1.5 feet --- --- 9.5 --- --- --- 1.1 27.8
DF11-SB-GP03-0-0020 2 - 2.5 feet --- --- 2.0 --- --- --- 0.0 27.8
DF11-SB-GP03-0-0050 5 - 6 feet --- --- 2.0 --- --- --- 0.0 32.3
DF11-SB-GP04-0-0000 0 - 3 inches --- --- 4.7 --- --- --- 0.0 39.1
DF11-SB-GP04-0-0005 0.5 - 1 feet --- --- 2.0 --- --- --- 0.0 32.1
DF11-SB-GP04-0-0010 1 - 1.5 feet --- --- 2.0 --- --- --- 0.0 29.1
DF11-SB-GP04-0-0020 2 - 2.5 feet --- --- 2.4 --- --- --- 0.0 28.8
DF11-SB-GP04-0-0050 5 - 6 feet --- --- 2.0 --- --- --- 0.0 32.6

Table F-16   Additional Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution
February/March 2006

Field 11

SS-SS05

SS-SS04

SS-SS03

SS-SS02

SB-GP04

SB-GP03

SB-GP02

SB-GP01

SS-SS01

89.0
97.2
97.2
96.5
70.8
79.9
61.7
57.3
68.8
69.6
57.5
69.6
71.2
72.2
67.7
60.9
67.9
70.9
71.2
67.4
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Field Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DF12-SS-SS01-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.2 43.7 38.1 18.0
DF12-SS-SS01-0-0003 3 - 6 inches 3.96 13.73 19 0.1 0.0 0.0 0.9 36.5 53.1 9.5
DF12-SS-SS02-0-0000 0 - 3 inches 1.32 86.27 9.5 0.1 0.0 0.0 0.3 48.8 31.3 19.5
DF12-SS-SS02-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.3 37.0 47.8 15.0
DF12-SS-SS03-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.0 43.8 30.2 26.0
DF12-SS-SS03-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 48.2 31.3 20.5
DF12-SS-SS04-0-0000 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 44.5 31.5 24.0
DF12-SS-SS04-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.1 45.4 24.0 30.5
DF12-SS-SS05-0-0000 0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.5 34.8 36.7 28.0
DF12-SS-SS05-0-0003 3 - 6 inches 2.32 56.32 9.5 0.1 0.0 0.0 0.3 40.7 43.5 15.5
DF12-SB-GP02-0-0050 SB-GP02 5 - 6 feet --- --- 2.4 --- --- --- 0.0 39.9
DF12-SB-GP03-0-0000 0 - 3 inches --- --- 2.4 --- --- --- 0.0 39.8
DF12-SB-GP03-0-0005 0.5 - 1 feet --- --- 2.4 --- --- --- 0.0 34.6
DF12-SB-GP03-0-0010 1 - 1.5 feet --- --- 4.7 --- --- --- 0.0 51.5
DF12-SB-GP03-0-0020 2 - 2.5 feet --- --- 1.2 --- --- --- 0.0 42.6
DF12-SB-GP03-0-0050 5 - 6 feet --- --- 4.7 --- --- --- 0.0 38.0
DF13-SS-SS01-0-0000 0 - 3 inches --- --- 2.4 0.1 0.0 --- 0.0 45.9 32.7 21.0
DF13-SS-SS01-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.1 35.9 39.1 25.0
DF13-SS-SS02-0-0000 0 - 3 inches --- --- 4.7 0.2 0.0 --- 0.0 52.3 30.2 17.5
DF13-SS-SS02-0-0003 3 - 6 inches --- --- 9.5 0.1 0.0 --- 0.1 38.4 28.5 33.0
DF13-SS-SS03-0-0000 0 - 3 inches --- --- 4.7 --- --- --- 0.0 32.4
DF13-SS-SS03-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 37.0 32.5 30.5
DF13-SS-SS04-0-0000 0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.1 50.4 19.5 30.0
DF13-SS-SS04-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 47.1 28.1 24.8
DF13-SS-SS05-0-0000 0 - 3 inches --- --- 4.7 0.1 0.0 --- 0.0 35.4 33.6 31.0
DF13-SS-SS05-0-0003 3 - 6 inches --- --- 4.7 0.1 0.0 --- 0.0 39.0 37.0 24.0

Field 13

Field 12

Table F-16   Additional Former Sludge Incorporation Area Soil Samples (cont.)
Grain Size Distribution
February/March 2006

65.4
47.3
57.3
61.7

59.8
60.1

SS-SS05

SS-SS01

SB-GP03

SS-SS04

SS-SS03

SS-SS02

SS-SS01

SS-SS05

SS-SS04

SS-SS03

SS-SS02

67.6
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Table F-17   LOI Well Soil Boring Samples
Grain Size Distribution

January 2005

Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DLOI-SB-220R-0-0000

220R

0 - 3 inches --- --- 4.7 0.0 0.0 --- 0.0 32.3 33.2 34.5
DLOI-SB-220R-0-0005 6 - 12 inches --- --- 12.5 0.0 --- --- 0.2 25.5 32.8 41.5
DLOI-SB-220R-0-0020 2 - 2.5 feet --- --- 2.0 0.0 --- --- 0.0 34.4 20.6 45.0
DLOI-SB-220R-0-0050 5 - 6 feet --- --- 9.5 0.1 --- --- 0.1 47.0 52.9
DLOI-SB-220R-0-0170 17 - 18 feet --- --- 19.0 0.2 0.0 --- 4.6 49.1 10.3 36.0
DLOI-SB-220L-0-0000

220L

0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.9 37.3 35.8 26.0
DLOI-SB-220L-0-0005 6 - 12 inches --- --- 4.7 0.0 0.0 --- 0.0 28.2 33.8 38.0
DLOI-SB-220L-0-0020 2 - 2.5 feet --- --- 4.7 0.0 0.0 --- 0.0 31.7 32.3 36.0
DLOI-SB-220L-0-0050 5 - 6 feet --- --- 4.7 0.0 --- --- 0.0 35.4 13.1 51.5
DLOI-SB-220L-0-0070 7 - 8 feet --- --- 19.0 0.2 --- --- 4.2 42.6 14.2 39.0
DLOI-SB-226R-0-0000

226R

0 - 3 inches --- --- 9.5 0.1 0.0 --- 0.4 43.9 40.2 15.5
DLOI-SB-226R-0-0005 6 - 12 inches --- --- 9.5 0.0 --- --- 0.1 36.7 22.2 41.0
DLOI-SB-226R-0-0020 2 - 2.5 feet --- --- 4.7 0.0 --- --- 0.0 22.8 31.2 46.0
DLOI-SB-226R-0-0050 5 - 6 feet --- --- 2.0 --- --- --- 0.0 21.9 78.2
DLOI-SB-226R-0-0180 18 - 19 feet --- --- 25.0 0.1 --- --- 20.7 19.0 11.8 48.5
DLOI-SB-226L-0-0000

226L

0 - 3 inches 3.07 35.08 9.5 0.1 0.0 0.0 0.0 39.1 45.9 15.0
DLOI-SB-226L-0-0005 6 - 12 inches --- --- 2.0 0.0 0.0 --- 0.0 26.0 46.5 27.5
DLOI-SB-226L-0-0020 2 - 2.5 feet --- --- 4.7 0.0 --- --- 0.0 19.8 33.2 47.0
DLOI-SB-226L-0-0050 5 - 6 feet --- --- 4.7 0.0 --- --- 0.0 24.5 21.5 54.0
DLOI-SB-226L-0-0170 17 - 18 feet --- --- 9.5 0.0 0.0 --- 0.2 35.9 21.4 41.5
DLOI-SB-310R-0-0000

310R

0 - 3 inches 19.53 191.32 25.0 11.1 3.6 --- 68.1 21.3 10.6
DLOI-SB-310R-0-0005 6 - 12 inches --- --- 19.0 0.2 0.0 --- 5.5 44.4 17.5 32.5
DLOI-SB-310R-0-0020 2 - 2.5 feet --- --- 19.0 0.1 0.0 --- 4.6 42.0 24.4 29.0
DLOI-SB-310R-0-0050 5 - 6 feet --- --- 9.5 0.3 --- --- 8.2 52.7 39.1
DLOI-SB-310R-0-0370 37 - 38 feet --- --- 19.0 0.8 0.0 --- 21.2 42.6 13.7 22.5
DLOI-SB-320L-0-0000

320L

0 - 3 inches --- --- 19.0 0.2 0.0 --- 5.4 44.8 25.0 24.8
DLOI-SB-320L-0-0005 6 - 12 inches --- --- 25.0 0.3 0.0 --- 8.7 50.0 17.2 24.0
DLOI-SB-320L-0-0020 2 - 2.5 feet --- --- 12.5 0.1 --- --- 2.1 37.4 21.0 39.5
DLOI-SB-320L-0-0050 5 - 6 feet --- --- 9.5 --- --- --- 0.2 38.5 61.3
DLOI-SB-320L-0-0170 17 - 18 fet --- --- 19.0 0.2 0.0 --- 6.3 47.9 15.9 29.9
DLOI-SB-320L-0-0290 29 - 30 feet --- --- 25.0 0.3 0.1 --- 8.9 55.1 23.0 12.9
DLOI-SB-317L-0-0000

317L

0 - 3 inches 0.61 93.74 19.0 3.9 0.3 0.0 37.9 48.2 8.4 5.5
DLOI-SB-317L-0-0005 6 - 12 inches --- --- 19.0 0.2 0.0 --- 11.1 40.7 27.6 20.5
DLOI-SB-317L-0-0020 2 - 2.5 feet --- --- 19.0 0.1 --- --- 3.4 40.6 16.5 39.5
DLOI-SB-317L-0-0050 5 - 6 feet --- --- 12.5 0.3 0.0 --- 4.9 55.2 15.9 24.0
DLOI-SB-317L-0-0290 29 - 30 feet --- --- 19.0 0.4 0.0 --- 4.3 55.4 15.2 25.1
DLOI-SB-327R-0-0000

327R

0 - 3 inches 5.18 97.18 25.0 10.0 2.3 0.1 58.8 32.0 9.3
DLOI-SB-327R-0-0005 6 - 12 inches --- --- 25.0 4.2 0.3 --- 37.8 41.3 20.9
DLOI-SB-327R-0-0020 2 - 2.5 feet --- --- 12.5 0.0 0.0 --- 1.0 22.8 76.2
DLOI-SB-327R-0-0050 5 - 6 feet --- --- 12.5 0.1 0.0 --- 3.6 36.8 28.7 31.0
DLOI-SB-327R-0-0150 15 - 16 feet --- --- 19.0 0.3 --- --- 6.9 50.5 8.0 34.5
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Table F-18   Initial Tennessee River & Avenue A Sediment Samples
Grain Size Distribution

December 2004

Sample ID Sample 
Location Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DL3 - Upriver
DL3-SD-LOC001-0-041201 LOC001 --- --- 25.0 9.5 --- --- 43.0 18.8 38.1
DL3-SD-LOC002-0-041201 LOC002 --- --- 9.5 0.2 --- --- 0.4 55.1 44.5
DL3-SD-LOC003-0-041201 LOC003 --- --- 2.0 --- --- --- 0.0 26.6 73.4

DL2 - Cross River
DL2-SD-LOC001-0-041201 LOC001 --- --- 2.0 --- --- --- 0.0 25.0 75.0
DL2-SD-LOC002-0-041201 LOC002 --- --- 9.5 --- --- --- 1.9 29.3 68.8
DL2-SD-LOC003-0-041201 LOC003 --- --- 2.0 --- --- --- 0.0 35.1 64.9

DBC - Bakers Creek
DBC-SD-LOC001-0-041202 LOC001 --- --- 4.7 --- --- --- 0.0 37.5 62.5
DBC-SD-LOC002-0-041202 LOC002 --- --- 2.0 0.2 --- --- 0.0 49.7 50.4
DBC-SD-LOC003-0-041202 LOC003 --- --- 4.7 0.1 --- --- 0.0 42.9 57.1

DOU - Bakers Creek Outfall
DOU-SD-LOC001-0-041202 LOC001 --- --- 9.5 0.2 0.1 --- 0.2 76.1 23.8
DOU-SD-LOC002-0-041202 LOC002 --- --- 19.0 0.4 0.2 --- 16.9 69.5 13.6
DOU-SD-LOC003-0-041202 LOC003 --- --- 12.5 0.2 0.1 --- 2.7 78.9 18.5

DL1 - Fox Creek
DL1-SD-LOC001-0-041202 LOC001 --- --- 2.0 0.3 --- --- 0.0 53.9 46.1
DL1-SD-LOC002-0-041202 LOC002 --- --- 9.5 0.2 --- --- 0.2 55.8 44.0
DL1-SD-LOC003-0-041202 LOC003 --- --- 2.0 0.2 --- --- 0.0 47.3 52.7

DMC - Mallard Creek
DMC-SD-LOC001-0-041202 LOC001 --- --- 38.1 13.8 0.1 --- 43.1 42.0 14.9
DMC-SD-LOC002-0-041202 LOC002 --- --- 2.0 --- --- --- 0.0 23.8 76.2
DMC-SD-LOC003-0-041202 LOC003 --- --- 12.5 --- --- --- 0.8 11.9 87.3

DAA - Avenue A
DAA-SD-LOC001-0-041202 LOC001 --- --- 4.7 0.2 --- --- 0.0 49.0 51.0
DAA-SD-LOC002-0-041202 LOC002 0.83 35.20 9.5 0.2 0.0 0.0 0.1 66.8 24.1 9.0
DAA-SD-LOC003-0-041202 LOC003 --- --- 2.0 --- --- --- 0.0 36.5 63.5
DAA-SD-LOC004-0-041202 LOC004 --- --- 2.0 0.7 0.2 0.0 82.3 17.7
DAA-SD-LOC005-0-041202 LOC005 1.34 8.37 19.0 1.8 0.7 0.2 6.7 88.6 2.8 2.0
DAA-SD-LOC006-0-041202 LOC006 --- --- 12.5 0.4 0.1 --- 2.7 71.3 26.0
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Table F-19   Tennessee River Sediment (Porewater Locations) Samples
Grain Size Distribution

August 2005

Sample ID Sample 
Location Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DNS-SD-STA001-0-050824 STA001 --- --- 25.0 0.1 0.0 --- 6.4 26.3 47.4 20.0
DNS-SD-STA002-0-050824* STA002 1.37 89.34 38.1 0.1 0.0 0.0 30.0 19.3 33.3 17.5
DNS-SD-STA003-0-050824* STA003 --- --- 38.1 18.6 13.0 --- 76.2 8.3 15.5
DNS-SD-STA004-0-050825 STA004 --- --- 19.0 0.0 0.0 --- 7.3 8.9 32.8 51.0
DNS-SD-STA005-0-050825 STA005 --- --- 19.0 0.1 0.0 --- 1.3 38.3 38.3 22.0
DNS-SD-STA006-0-050825 STA006 --- --- 25.0 0.0 0.0 --- 10.9 9.6 37.0 42.5
DNS-SD-STA007-0-050825 STA007 --- --- 25.0 0.0 0.0 --- 2.3 20.5 46.2 31.0
DNS-SD-STA008-0-050825 STA008 --- --- 19.0 0.0 0.0 --- 0.6 23.3 52.1 24.0
DNS-SD-STA009-0-050825 STA009 --- --- 19.0 0.0 0.0 --- 0.2 14.0 61.3 24.5
DNS-SD-STA010-0-050825 STA010 --- --- 38.1 0.0 0.0 --- 6.2 20.6 55.7 17.5

DNS-SD-STA011-0-050825** STA011 2.60 32.94 25.0 0.0 0.0 0.0 9.0 17.3 57.7 16.0
DNS-SD-STA012-0-050825* STA012 --- --- 25.0 15.6 0.2 --- 59.8 15.8 24.4

*Plus No. 4 material is primarily shell
**Plus 3/4" material is primarily shell
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Table F-20   On-Site Pond Sediment Samples
Grain Size Distribution

April 2006

Sample ID Sample 
Location Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DAL-SD-OSP01-0-0000 OSP01 --- --- 2.0 0.0 0.0 --- 0.0 16.4 59.6 24.0
DAL-SD-OSP02-0-0000 OSP02 --- --- 12.5 0.1 --- --- 0.0 40.5 56.1
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Table F-21   Off-Site Soil Samples
Grain Size Distribution

March 2006

Sample ID Sample 
Location Sample Depth Cc Cu D100 D60 D30 D10 % Gravel % Sand % Silt % Clay

DAL-SB-138R-0-0000

138R

0 - 3 inches --- --- 2.0 0.1 0.0 --- 0.0 46.0 28.0 26.0
DAL-SB-138R-0-0005 6 - 12 inches --- --- 2.0 0.1 0.0 --- 0.0 43.9 28.1 28.0
DAL-SB-138R-0-0010 1.0 - 1.5 feet --- --- 2.0 0.0 --- --- 0.0 33.2 24.8 42.0
DAL-SB-138R-0-0050 5.0 - 5.5 feet --- --- 9.5 0.1 --- --- 1.4 41.0 16.6 41.0
DAL-SB-138R-0-0100 10 - 11 feet --- --- 2.0 0.0 --- --- 0.0 31.4 19.6 49.0
DAL-SB-601R-0-0000

601R

0 - 3 inches --- --- 19.0 2.3 --- --- 20.0 39.9 31.9
DAL-SB-601R-0-0005 6 - 12 inches --- --- 12.5 2.4 --- --- 14.3 39.8 30.5
DAL-SB-601R-0-0010 1.0 - 1.5 feet --- --- 4.7 --- --- --- 0.0 32.0 67.8
DAL-SB-601R-0-0050 5.0 - 5.5 feet --- --- 2.4 --- --- --- 0.0 27.6 72.3
DAL-SB-601R-0-0100 10 - 11 feet --- --- 2.4 0.1 0.0 --- 0.0 43.3 31.7 25.0
DAL-SB-602R-0-0000

602R

0 - 3 inches --- --- 2.4 --- --- --- 0.0 33.1 65.7
DAL-SB-602R-0-0005 6 - 12 inches --- --- 19.0 0.1 0.0 --- 0.8 29.7 46.4 18.0
DAL-SB-602R-0-0010 1.0 - 1.5 feet --- --- 2.4 0.0 0.0 --- 0.0 34.3 37.2 28.0
DAL-SB-602R-0-0050 5.0 - 5.5 feet --- --- 2.0 0.0 --- --- 0.0 32.3 14.2 53.5
DAL-SB-602R-0-0100 10 - 11 feet --- --- 12.5 0.2 --- --- 0.0 48.7 9.8 39.9
DAL-SB-603R-0-0000

603R

0 - 3 inches --- --- 2.0 0.0 0.0 --- 0.0 20.5 47.5 32.0
DAL-SB-603R-0-0005 6 - 12 inches --- --- 2.0 0.0 0.0 --- 0.0 20.1 45.0 34.9
DAL-SB-603R-0-0010 1.0 - 1.5 feet --- --- 2.0 0.0 --- --- 0.0 15.4 38.6 46.0
DAL-SB-603R-0-0050 5.0 - 5.5 feet --- --- 12.5 0.0 --- --- 2.8 25.9 31.3 40.0
DAL-SB-603R-0-0100 10 - 11 feet --- --- 9.5 0.0 0.0 --- 0.9 26.7 38.9 33.5
DAL-SB-604R-0-0000

604R

0 - 3 inches --- --- 9.5 0.0 --- --- 0.7 29.8 30.5 39.0
DAL-SB-604R-0-0005 6 - 12 inches --- --- 4.7 0.0 --- --- 0.0 24.5 21.5 54.0
DAL-SB-604R-0-0010 1.0 - 1.5 feet --- --- 19.0 0.0 --- --- 3.8 25.6 26.6 44.0
DAL-SB-604R-0-0050 5.0 - 5.5 feet --- --- 9.5 0.0 --- --- 0.9 30.9 27.2 41.0
DAL-SB-604R-0-0100 10 - 11 feet --- --- 2.0 --- --- --- 0.0 16.5 9.5 74.0
DAL-SB-605R-0-0000

605R

0 - 3 inches --- --- 9.5 0.0 0.0 --- 0.2 27.5 46.3 26.0
DAL-SB-605R-0-0005 6 - 12 inches --- --- 9.5 0.0 0.0 --- 1.2 26.9 40.9 31.0
DAL-SB-605R-0-0010 1.0 - 1.5 feet --- --- 12.5 0.0 --- --- 2.8 26.3 11.0 59.9
DAL-SB-605R-0-0050 5.0 - 5.5 feet --- --- 25.0 0.0 --- --- 11.2 23.2 12.1 53.5
DAL-SB-605R-0-0100 10 - 11 feet --- --- 25.0 0.2 --- --- 25.4 19.8 12.8 42.0
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PERCENT LIPIDS 

 



Table F-22   Tennessee River Fish Lipid Concentrations
October - December 2004

Species Sample Type Sample ID Lipid Concentration 
(%)

Upriver LOC-3

Channel Catfish

Fillet

DL3-F01-IPF001-0-041021 0.5
DL3-F01-IPF002-0-041021 0.7
DL3-F01-IPF003-0-041021 0.4
DL3-F01-IPF004-0-041021 9.0
DL3-F01-IPF005-0-041021 4.1

Whole Body

DL3-F01-IPW001-0-041130 4.6
DL3-F01-IPW002-0-041130 8.0
DL3-F01-IPW003-0-041130 3.3
DL3-F01-IPW004-0-041130 1.6
DL3-F01-IPW005-0-041201 4.8

Largemouth Bass

Fillet

DL3-F01-MSF001-0-041105 0.2
DL3-F01-MSF002-0-041105 0.4
DL3-F01-MSF003-0-041105 0.3
DL3-F01-MSF004-0-041105 0.3
DL3-F01-MSF005-0-041105 <0.1

Whole Body

DL3-F01-MSW001-0-041105 2.7
DL3-F01-MSW002-0-041105 0.9
DL3-F01-MSW003-0-041105 0.9
DL3-F01-MSW004-0-041105 1.4
DL3-F01-MSW005-0-041105 1.0

Cross River LOC-2

Channel Catfish

Fillet

DL2-F01-IPF001-0-041021 5.9
DL2-F01-IPF002-0-041021 1.8
DL2-F01-IPF003-0-041021 4.6
DL2-F01-IPF004-0-041021 1.8
DL2-F01-IPF005-0-041021 7.8

Whole Body
DL2-F01-IPW001-0-041021 10.9
DL2-F01-IPW002-0-041104 2.6
DL2-F01-IPW005-0-041215 10.5

Largemouth Bass

Fillet

DL2-F01-MSF001-0-041021 0.4
DL2-F01-MSF002-0-041021 0.6
DL2-F01-MSF003-0-041021 0.5
DL2-F01-MSF004-0-041021 0.5

Whole Body

DL2-F01-MSW001-0-041021 1.4
DL2-F01-MSW002-0-041021 1.3
DL2-F01-MSW003-0-041021 0.4
DL2-F01-MSW004-0-041021 1.3
DL2-F01-MSW005-0-041021 0.5
Bakers Creek

Channel Catfish

Fillet

DBC-F01-IPF001-0-041021 5.9
DBC-F01-IPF002-0-041021 4.9
DBC-F01-IPF003-0-041021 6.9
DBC-F01-IPF004-0-041104 6.5
DBC-F01-IPF005-0-041104 2.1

Whole Body

DBC-F01-IPW001-0-041021 9.5
DBC-F01-IPW002-0-041021 4.1
DBC-F01-IPW003-0-041021 3.6
DBC-F01-IPW004-0-041104 0.5
DBC-F01-IPW005-0-041104 4.0
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Table F-22   Tennessee River Fish Lipid Concentrations (cont.)
October - December 2004

Species Sample Type Sample ID Lipid Concentration 
(%)

Bakers Creek

Largemouth Bass

Fillet DBC-F01-MSF001-0-041104 <0.1
DBC-F01-MSF002-0-041104 0.4

Whole Body

DBC-F01-MSW001-0-041104 1.2
DBC-F01-MSW002-0-041104 1.3
DBC-F01-MSW003-0-041104 1.5
DBC-F01-MSW004-0-041104 1.8
DBC-F01-MSW005-0-041104 1.0

Bakers Creek - Outfall

Channel Catfish

Fillet

DOU-F01-IPF001-0-041021 0.4
DOU-F01-IPF002-0-041021 1.8
DOU-F01-IPF003-0-041021 3.8
DOU-F01-IPF004-0-041021 5.5
DOU-F01-IPF005-0-041021 0.3

Whole Body

DOU-F01-IPW001-0-041021 1.9
DOU-F01-IPW002-0-041021 1.0
DOU-F01-IPW003-0-041104 0.9
DOU-F01-IPW004-0-041104 0.2
DOU-F01-IPW005-0-041104 0.5

Largemouth Bass

Fillet DOU-F01-MSF004-0-041216 0.6
DOU-F01-MSF005-0-041216 0.6

Whole Body

DOU-F01-MSW001-0-041216 1.4
DOU-F01-MSW002-0-041216 1.7
DOU-F01-MSW003-0-041216 2.7
DOU-F01-MSW004-0-041216 2.7
DOU-F01-MSW005-0-041216 1.6

Fox Creek LOC-1

Channel Catfish

Fillet

DL1-F01-IPF001-0-041021 2.6
DL1-F01-IPF002-0-041104 8.8
DL1-F01-IPF003-0-041104 0.1
DL1-F01-IPF004-0-041104 1.2
DL1-F01-IPF005-0-041104 3.4

Whole Body

DL1-F01-IPW001-0-041104 6.6
DL1-F01-IPW002-0-041104 10.3
DL1-F01-IPW003-0-041104 13.4
DL1-F01-IPW004-0-041104 0.9
DL1-F01-IPW005-0-041216 4.9

Largemouth Bass

Fillet

DL1-F01-MSF001-0-041104 1.3
DL1-F01-MSF002-0-041104 0.6
DL1-F01-MSF003-0-041104 0.5
DL1-F01-MSF004-0-041104 0.4
DL1-F01-MSF005-0-041104 <0.1

Whole Body

DL1-F01-MSW001-0-041104 1.4
DL1-F01-MSW002-0-041104 2.3
DL1-F01-MSW003-0-041104 1.4
DL1-F01-MSW004-0-041104 1.3
DL1-F01-MSW005-0-041104 0.7
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Table F-22   Tennessee River Fish Lipid Concentrations (cont.)
October - December 2004

Species Sample Type Sample ID Lipid Concentration 
(%)

Downriver - Mallard Creek

Channel Catfish

Fillet

DMC-F01-IPF001-0-041021 2.6
DMC-F01-IPF002-0-041021 1.0
DMC-F01-IPF003-0-041105 <0.1
DMC-F01-IPF004-0-041105 0.9
DMC-F01-IPF005-0-041105 0.2

Whole Body

DMC-F01-IPW001-0-041021 0.5
DMC-F01-IPW002-0-041021 1.0
DMC-F01-IPW003-0-041105 0.9
DMC-F01-IPW004-0-041105 2.9
DMC-F01-IPW005-0-041105 0.8

Largemouth Bass

Fillet

DMC-F01-MSF002-0-041105 0.1
DMC-F01-MSF003-0-041105 0.2
DMC-F01-MSF004-0-041105 0.3
DMC-F01-MSF005-0-041105 0.2

Whole Body

DMC-F01-MSW001-0-041021 0.5
DMC-F01-MSW002-0-041021 0.8
DMC-F01-MSW003-0-041105 0.8
DMC-F01-MSW004-0-041105 2.1
DMC-F01-MSW005-0-041105 0.7
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Table F-23   Tennessee River Clam Lipid Concentrations
December 2004

Sample ID Sample Location Lipid Concentration 
(%)

DL3-I01-CFW001-0-041216 Upriver (DL3) 1.5
DL2-I01-CFW001-0-041216 Cross River (DL2) 1.0
DBC-I01-CFW001-0-041215 Bakers Creek 1.5
DOU-I01-CFW001-0-041216 Bakers Creek Outfall 0.9
DL1-I01-CFW001-0-041215 Fox Creek (DL1) 1.0
DMC-I01-CFW001-0-041216 Mallard Creek 1.8
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