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1.0 Introduction 

This work plan presents the scope and schedule for the completion of Engineering 
Evaluation/Cost Analysis (EE/CA) for possible future removal of sediment from McDaniel’s 
Pond. This work plan has been prepared by CB&I Federal Services LLC (CB&I) for the 
fieldwork to be conducted in support of the EE/CA. The McDaniel’s Pond and property is 
located adjacent to the former Fort McClellan (Figure 1-1).  

1.1 Background Summary 

On Sunday May 1, 2016, a severe rain event occurred in the Anniston, Alabama, area. According 
to National Oceanic and Atmospheric Administration records, a total of 2.58 inches of rain fell, 
breaking the previous single daily precipitation record of 1.97 inches set in 1985. The 
precipitation started around 4:30 p.m. and lasted until approximately 8:00 p.m., with heavy rain 
reported from approximately 5:00 to 5:50 p.m. The resulting storm water runoff caused by the 
intense heavy rainfall event presumably overtopped some of the erosion and sediment controls 
installed at the former  81mm Mortar Range site. The sediment, believed to have originated 
predominantly from clean clay backfill material placed during restoration activities from Area 3 
and Area 7/8/9, and to a lesser extent from Area 4, was carried via unnamed intermittent streams 
that lie adjacent to these areas and through a number of erosion and sediment controls. Based on 
visual observation after the storm event, it appears that sediment from the site and other portions 
of the drainage basin flowed through and potentially over erosion and sediment control features 
installed along the area perimeters and within the unnamed intermittent stream at the former 
81mm Mortar Range at the former Fort McClellan and onto the adjacent property. Although it is 
assumed that the majority of the sediment deposited in the McDaniel’s Pond was from the clean 
backfill material, similar naturally occurring red clay is present on the former Fort McClellan 
and surrounding areas.  

On Friday, May 6, 2016, the owner of adjacent property to the north of Perimeter Road, Mr. 
Scott McDaniel, contacted the U.S. Fish and Wildlife Service (USFWS) and the Army regarding 
a “reddish color” clouding his pond. The turbidity in Mr. McDaniel’s Pond was observed to be 
reddish in color, similar in color to the backfill soil being used to restore the former 81mm 
Mortar Range; it is presumed that the colloidal clay fraction of the backfill caused the reddish 
color in the pond.  

Cox Environmental performed  surface water sampling following the storm event in May 2016 
(Table 1-1). Five surface water samples were collected on May 24, 2016 and analyzed for 
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antimony, copper, and lead. Both filtered and unfiltered (total) samples were collected. Total 
lead was detected in four of the five surface water samples at concentrations ranging from 0.066 
to 0.21 milligrams per liter. Turbidity in the samples ranged from 24.67 to 66.36 nephelometric 
turbidity units (NTU). The sample results were compared to U.S. Environmental Protection 
Agency (EPA) regional screening levels for tap water, EPA maximum contaminant levels for 
drinking water, background surface water values, and ecological risk-based remedial goals 
developed for Fort McClellan (Shaw Environmental, Inc., 2010). The detected total lead 
concentrations exceeded all screening levels during the initial round of sampling. In addition, 
total copper was detected at 0.44 milligrams per liter in one surface water sample, exceeding the 
ecological risk-based remedial goal and background screening value. Antimony, copper, and lead 
were not detected in the filtered samples.  

A second round of surface water and sediment sampling was conducted on June 6, 2016 to 
confirm the initial detections of total antimony and total lead (Table 1-2). Six surface water 
samples (both filtered and unfiltered) were collected during the second round of sampling. 
Antimony, copper, and lead were not detected in any of the samples (filtered and unfiltered). 
Turbidity data from this sampling event ranged from 5.92 to 12.52 NTUs.  In addition, three 
sediment samples were collected from the pond and analyzed for antimony, copper, and lead.  
Antimony and copper were not detected in the sediment samples.  Lead was detected at 
concentrations ranging from 8.0 to11.0 mg/kg. 

Based on the second round of sampling, the sample results suggest that the total antimony and 
total lead exceedances in the May 24, 2016 samples were due to elevated turbidity (suspended 
sediment) rather than actually dissolved in the surface water.  

1.2 Work Plan Organization 

Section 2.0 of this work plan presents the investigations to be conducted under the work plan, 
including sampling methods, analytical methods, and investigative-derived waste (IDW) 
management procedures. Sections 3.0 and 4.0 discuss sample analysis, preservation, packing, 
and shipping. Section 5.0 presents a description of the activities that will be undertaken as part of 
the EE/CA to develop and analyze alternatives to address any identified unacceptable risks to 
human health and the environment. Section 6.0 presents the schedule to complete the various 
elements of work. Section 7.0 lists the references cited in the work plan. 
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2.0 Field Investigation 

The field investigation will consist of land and pond surveying, surface water and sediment 
sampling, fish tissue sampling, and determination of the estimated thickness of accumulated 
sediment. This section presents procedures that will be implemented to collect the data necessary 
to prepare the EE/CA report. This work plan is intended to be in conjunction with the Fort 
McClellan Installation-Wide Work Plan (IT, 2002a) and Installation-Wide Sampling and 
Analysis Plan (IT, 2002b), which includes the Installation-Wide Quality Assurance Plan. 

2.1 Surveying 

CB&I will use an Alabama-licensed land surveyor to survey the top of sediment over-lying the 
pond bottom as well as approximately 7 acres of property adjacent to the pond and adjacent to 
the upstream and downstream drainage features emanating from the former Fort McClellan 
(Figure 2-1). The accuracy of the survey will be sufficient to construct a detailed topographic 
map of the land surface and top of sediment in the pond using 1-foot contouring.  

The objective of the land surveying is to provide information necessary to support the 
preparation of the EE/CA conceptual plans (e.g., entry onto the property, access areas from the 
USFWS property to the pond, etc.). The pond bottom survey, used in conjunction with 
approximate sediment thickness measurements obtained from pond coring described in Section 
2.4, will provide an estimate of the volume of sediment currently present within the pond.  

2.2 Surface Water and Sediment Sampling 

Collocated surface water and sediment samples will be collected from nine locations within the 
pond. In addition, two sediment samples will be collected from the downgradient creek. 
Sampling procedures are discussed in Sections 2.2.1 and 2.2.2.  

2.2.1 Pond Samples  

Nine collocated surface water and sediment samples will be collected from the McDaniel’s Pond 
using a triangular grid with a random starting point (Figure 2-2). The number and placement of 
the required pond samples was determined using Visual Sample Plan (VSP) software Version 7.0 
(VSP Development Team, 2016), with the goal of providing a reliable estimate of the mean 
concentration for use in risk assessments. The VSP sampling approach is fully explained in 
Appendix A. All sampling locations will be identified using Global Positioning System 
equipment.  
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Both “clear” (undisturbed) and “turbid” surface water samples will be collected from the pond. 
The objective of the “clear” and “turbid” samples is to provide data to estimate exposure risk 
under these two conditions.   The “clear” surface water samples will be collected first so avoid 
any entrained sediment that may become suspended during collection of sediment samples.  

Following the collection of the “clear” surface water samples, the locations will be revisited to 
allow collection of the sediment samples, followed immediately by collection of the turbid 
surface water samples. The “clear” water samples will be collected from the middle of the water 
column and the “turbid” samples will be collected from immediately above the surface 
water/sediment interface. Turbidity of the surface water samples will be measured during surface 
water sampling. Based on the initial results from samples collected on May 24, 2016, turbidity 
values ranged from approximately 24 to 66 NTUs. The goal of the turbidity monitoring is to 
collect samples ranging from approximately 24 to 80 NTUs. If turbidity in the “turbid” sample is 
less than 24 NTUs, the sediment will be agitated to increase turbidity. The surface water samples 
will be collected using a discrete-depth surface water sampler. The pond sediment samples will 
be collected with a dredge-type sampler.  

All samples will be analyzed for target compound list (TCL) volatile organic compounds (VOC), 
TCL semivolatile organic compounds (SVOC), pesticides, and target analyte list (TAL) metals. 
Both filtered (using a 0.45-micron filter) and unfiltered surface water samples will be collected 
for metals analysis in support of the geochemical evaluation.  

2.2.2 Drainage Ditch Samples  

Two sediment samples from the downstream drainage will be collected. The locations of these 
two samples will be based on field observation of recent (red) sediment deposition. If no obvious 
recent (red) sediment deposition is observed, the samples will be collected from equally spaced 
locations between the pond and the property boundary. All samples will be analyzed for TCL 
VOCs, TCL SVOCs, pesticides, and TAL metals. The sediment samples from the downstream 
ditch will be collected using a stainless-steel trowel. 

2.3 Fish Tissue Sampling 

Tissue samples will be collected from fish caught in the McDaniel’s Pond in order to provide 
data for the human health risk assessment that will be included in the EE/CA. Two different 
types of fish will be targeted for collection: predatory species and bottom-feeding species. Six 
samples will be collected from each type, for a total of 12 fish tissue samples. Fish tissue 
samples will be collected using gill nets and/or hook and line, depending on the effectiveness of 
the different techniques. Gill nets will be checked within 24 hours after deployment and every 24 
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hours thereafter until sufficient fish are collected. The fish samples will be filleted in the field, 
placed in appropriate sample containers, and shipped on ice to an approved laboratory to be 
analyzed for TCL VOCs, TCL SVOCs, pesticides, SVOCs, polynuclear aromatic hydrocarbons, 
and TAL metals. Fish tissue samples will be collected and handled in accordance with Fish 
Tissue Monitoring Program Sample Collection Procedures, SOP 2300 Rev. 4 (Alabama 
Department of Environmental Management [ADEM], 2016a) and Fish Tissue Monitoring 
Program Sample Processing and Data Reporting Procedures, SOP 2301, Rev. 4 (ADEM, 
2016b). 

2.4 Sediment Coring  

Sediment coring will be completed at up to 12 locations to determine the thickness of the 
accumulated sediment. No analytical samples will be collected during the coring. Eight locations 
(all except MDP-SW03/SD03) will be collocated with the surface water and sediment locations, 
with the remaining four locations selected based on field observations. Proposed sampling 
location MDP-SW03/SD03 may be too close to the pond bank to provide useful data for 
sediment thickness. The coring will be completed using hand augers or drive sampling with a 
solid probe or core barrel until refusal. It is assumed that the original pond bottom is lined with 
rocks, and the maximum depth of the pond is 10 feet based on information obtained from the 
landowner.  Because the nature of the pond bottom sediment is not known, the depth of the soil 
coring will be dependent on field conditions with a goal of at least 11 feet or deeper. 

2.5 Creek Flow and Water Quality Parameters  

CB&I will estimate creek flow into the pond and collect water quality measurements upstream 
of, within, and downstream of the pond, including dissolved oxygen, pH, oxidation-reduction 
potential, temperature, specific conductance, and turbidity. The creek flow into the pond will be 
measured using a water velocity meter.  The width and depth of the creek will be estimated to 
allow a calculation of discharge into and out of the pond.  Flow measurements will be taken 
immediately upstream and downstream of the pond.  Additionally, water samples will be 
collected at the same locations for sulfide, total organic carbon, and total suspended solids 
analyses as well as for all surface water samples collected from within the pond. 

2.6 IDW Management 

All IDW generated during sample collection will be properly disposed. In addition, all IDW will 
be removed daily from the McDaniel’s property and stored on the former Fort McClellan 
pending final disposal.  Disposable personal protective equipment and consumables will be 
handled as municipal waste (containerized in a trash bag and disposed of offsite at the end of 
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each day). It is anticipated that the only IDW generated will be liquid decontamination water. 
The decontamination water will be sampled for TAL metals, TCL VOCs, TCL SVOCs, and 
hardness. It is anticipated that the liquid IDW will be disposed as nonhazardous waste.  

2.7 Site Logistics 
Due to the anticipated short duration of the field program, temporary equipment storage facilities 
(e.g, connex box) will not be necessary.  With the exception of boats required for the pond 
survey and sampling, all equipment and supplies as well as any IDW generated will be removed 
daily from the site.  
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3.0 Sample Analysis Procedures 

3.1 Sample Number System 
The sample numbering system used during this sampling will assign a unique sample 
identification number to each sample that describes the sample and where it was collected. Each 
number consists of a group of letters and numbers, separated by hyphens. The sample media and 
numbering system are described as follows. 

 
 
 
 

aSample Type: 
   SD - Sediment 
   SW- Surface Water 
   FT – Fish Tissue 
 
bSample Purpose: 
   REG – Regular Field Sample 
   FD – Field Duplicate 
   MS- Matrix Spike  
   MSD – Matrix Spike Duplicate  
 
The complete sample number will be recorded by the CB&I field geologist/geotechnical 
engineer in the field logbook and/or in the boring log and in the sample collection log as 
appropriate. See Table 3-1 for a summary of analytical samples. 

3.2 Analytical Program 
The analytical program has been designed to acquire sufficient and defensible data to determine 
the extent of contamination in the investigated areas. Table 3-2 summarizes the analytical 
parameters required and associated laboratory methods to be used during this investigation.  

All applicable analyses will meet the recommended method guidance found in Test Methods for 
the Evaluation of Solid Waste, Physical/Chemical Methods, SW-846, Third Edition Update 
(EPA, 1996) and its subsequent updates, consistent with the Installation-Wide Sampling and 
Analysis Plan (IT, 2002b). The analytical laboratory must be accredited under the Environmental 
Laboratory Accreditation Program for all analyses performed and compliant with the Quality 
Systems Manual for Environmental Laboratories, Version 5.0 (U.S. Department of Defense, 
2013). All other requested analyses must conform to their specified method(s). 

Project 
Code Location 

Sample 
Typea 

Sample 
Number 

Sample 
Purposeb 

FTMC XXXXXXXX XX XXXXXXX XXX 
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3.3 Quality Objectives for Measurement of Analytical Data 
Part of the review to determine whether project objectives were met will be to evaluate a series 
of data quality indicators that include measurements of the precision, accuracy, 
representativeness, comparability, and completeness parameters. The laboratory will provide the 
necessary documentation to enable the CB&I project chemist and the USACE chemist to 
evaluate the laboratory's compliance with analytical QA/QC requirements in the following areas: 
 

• Precision and accuracy of the analytical data 
• Completeness of the data sets 
• Comparability between analyses of the same compounds 
• Method quantitation limits (MQL) 
• Traceability of the sample custody from the field to the laboratory. 

 
Accuracy and precision are the agreement between a measurement and the true value and the 
degree of variability in replicate measurements, respectively. Accuracy and precision are the 
primary QC indicators for the analytical results and are discussed in the following text. 
 
Analytical Precision. Laboratory replicates, field duplicate samples, and duplicate analyses 
such as MS, MSD, laboratory control sample (LCS), and laboratory control sample duplicate 
(LCSD) are used to quantify precision. Laboratory replicates measure the analytical precision, 
whereas field duplicate sample analysis provides a precision measurement of the sampling 
procedures and the potential variability of the sample matrix.  
 
Analytical Accuracy. Analytical accuracy can be determined through the results of analyte 
surrogate, matrix, and blank spikes performed. Surrogate spikes are applied to all field samples, 
MS aliquots, method blanks, and blank spike samples to assess the preparation and analysis 
efficiency for targeted organic analytes. MSs are performed on selected samples to assess 
analytical accuracy for a given sample duplicate. When performed together, MS/MSD pairs and 
LCS/LCSD pairs provide important information that is used to determine when matrix 
interferences are present and to indicate a potential bias in the quantitated sample results.  
 
Completeness. Completeness of the data set is evaluated by comparing the data reported to 
the data requested. This issue requires a prompt response if the contract requirement of 95 
percent for field samples is not met. 
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Comparability. Comparability is the extent to which comparisons among different 
measurements of the same quantity or quality will yield valid conclusions. For this project, 
comparability among measurements will be achieved through the use of standard procedures, 
standard field data sheets, and uniform concentration units.  
 
Quantitation Limits, Reporting Limits, and Method Detection Limits.  
The detection limits (DL) were determined as required by U.S. Department of Defense Quality 
Systems Manual, Version 5.0. Each laboratory is required to demonstrate method performance 
through DL studies for every method employed. These studies are required to be laboratory-
specific so that individual laboratory variables such as equipment brands, reagent suppliers, and 
chemist technique are factored into the performance study.  
 
The  limit of quantitation (LOQ) is a limit set at or above the lowest ICAL standard but adjusted 
using a predetermined mathematical factor for the analysis of actual environmental sample 
matrices (e.g., soil, groundwater). The actual sample reporting limit will be corrected for all 
necessary dilutions, dryness factors, and interference factors based on the resulting analytical 
data for each individual sample. 
 
The limit of detection (LOD) is the smallest amount or concentration of a substance that must be 
present in a sample in order to be detected at a 99-percent level of confidence. Non-detects are 
reported at the LOD.  
 
The DL is the smallest analyte concentration that can be different from zero or a blank 
concentration at the 99 percent level of concentration. The laboratory’s sample-specific LOQ, for 
the purposes of this report, is the limit at which a measurement or quantification becomes 
statistically meaningful.  
 
Traceability. Traceability is the extent to which data can be substantiated by hard-copy 
documentation. Traceability documentation exists in two essential forms:  one that links 
quantitation to authoritative standards and a second that explicitly describes the history of each 
sample from collection to analysis. The sample chain of custody, condition upon receipt, and any 
associated nonconformance reports are to be provided with the sample results in order to track 
the sample history from the field to the laboratory and to assess any negative impact on the 
sample data arising from nonconformances occurring in the field or during the transport of the 
samples. Implementation of the master facility sampling and analysis plan, work plans, and site-
specific field sampling plans will facilitate compliance with the traceability requirement. 
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3.4 Field Quality Control 
Field QC or matrix-specific QC is performed to check the sampling and analytical accuracy and 
precision of field data and to determine the origin of contamination originating from the 
collection, transport, or storage of samples. The purpose of field QC data is to provide important 
information about field operations. Analytical data are not to be altered or corrected for any 
results from the field QC samples. The requirements and frequency are determined by the 
method or specified by the project.  
 
Matrix Spike/Matrix Spike Duplicates. MS/MSD pairs are used to determine the accuracy 
and precision of the method for a sample matrix. Extra sample volume will be collected to 
analyze a MS/MSD pair at frequency of 1 for every 20 samples (5 percent). The spiked 
compounds include representative compounds that are quantified during the method and spiked 
during sample preparation on a specially prepared aliquot of the sample matrix. Results of these 
spiked aliquots are then compared to the native concentrations of the analytes spiked, and a 
recovery is calculated. Recovery of the spiked compound is used as an assessment of analytical 
accuracy on the sample matrix analyzed. These results are used to identify sample matrix 
interferences. The precision of the assessment can be quantified as the relative percent difference 
(RPD) of the original and duplicate spike.  
 
Field Duplicates. Field duplicates are used to assess the precision and reproducibility of the 
sample collection and analytical procedures for a specific matrix. They are collected at the same 
time and location as the associated primary samples. The target acceptance criteria are 30 percent 
RPD for waters and 50 percent RPD for solid matrices. Since each sample has an individually 
assigned sample identifier, the identity of the field duplicate samples will be hidden from the 
laboratory. The frequency of collection is 1 field duplicate for every 10 samples (10 percent).  
 
Equipment Rinsates. Equipment rinsates are used to check the adequacy of the 
decontamination of the sampling equipment used for the samples collected. They consist of 
deionized water collected from a final rinse of the sampling equipment after the decontamination 
procedure has been completed. Rinsates are collected at a frequency of one per sampling event 
per medium.  
 
Trip Blanks. Trip blanks are analyzed to monitor potential cross contamination of the samples 
during handling and shipment. Trip blanks are defined as ASTM International Type II analyte-
free water samples preserved with hydrochloric acid, filled by the laboratory into 40-milliliter 
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volatile organic analysis vials, and shipped to the sampling site. Trip blank samples follow the 
aqueous field samples to be analyzed for volatile constituents from the time of collection to 
laboratory receipt and analysis. One trip blank shall be included in each cooler containing VOC 
samples.  

Temperature Blanks. Temperature blanks are containers of water included in each cooler 
shipment and used to ensure that sample temperature is maintained at 4 + 2oC during shipping. 
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4.0 Sample Preservation, Packing, and Shipping 

Sample containers and caps will be new, certified as precleaned, and made of materials 
recommended by EPA in Title 40, Code of Federal Regulations, Part 136 and SW-846 (EPA, 
1996). Sample containers and preservatives/preservation methods are summarized in Table 3-2. 
Sample containers will be supplied and shipped to the job site by the designated primary 
laboratory.  

Each sample container will be bagged before placement in the cooler. Sample holding times will 
be calculated from the date the sample is collected. 

Samples for chemical analysis will be placed in coolers as soon as possible after collection and 
packed to minimize container breakage by using styrofoam peanuts or bubble wrap to fill void 
spaces in the cooler. Coolers will be taped, marked, and sealed, and custody will be maintained. 
Samples will be cooled to a temperature of approximately 4 degrees Celsius and maintained at 
that temperature by means of double-bagged ice until the cooler is received at the laboratory. 
Coolers will be shipped to the laboratory by a next-day delivery service. The temperature of each 
cooler will be taken with an infrared thermometer upon receipt. Notification of shipment, 
including air bill number, will be telephoned or emailed to the laboratory on the day of sample 
collection. If this is not possible, the laboratory will be notified the following morning.  

Completed analytical request/chain-of-custody records for regular field samples and field 
duplicates will be secured and included with each shipment of coolers to the following address: 

ATTN:  Kay Hower  
KayHower@eurofinsus.com 
Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601  
717-656-2300 
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5.0 EE/CA Reporting 

An EE/CA will be prepared using the EPA 540-R-93-057, Guidance on Conducting Non-Time-
Critical Removal Actions under CERCLA. The EE/CA will present the results of the 
investigation performed and the human health and ecological risk evaluations.  The EE/CA will 
included all applicable or relevant and appropriate requirements (ARAR) for the site and will 
document the development and screening of removal action alternatives to address unacceptable 
risks to human health and the environment associated with the pond based on compliance with 
the ARARs.  The EE/CA will include conceptual plans addressing the proposed approaches and 
sequence of construction and simple procedures describing the proposed approach and actions 
for each alternative including road preparation, fence repair, brush/tree clearing and site 
restoration.   

5.1 Conceptual Plans 
To adequately evaluate alternatives and estimate cost, the EE/CA will include conceptual plans 
for the removal action alternatives. The plans will be conceptual in nature and easily understood 
by the public. The conceptual plans will include, but not be limited to, entry from the former Fort 
McClellan or USFWS property, use of the USFWS property, access path from USFWS property 
to the pond, diversion of water around the pond, erosion controls and sediment capture features 
within the pathway the water takes from USFWS property to the pond, laydown/work areas, and 
fording the creek (as necessary). The plans are not required to be detailed enough for 
construction.  

5.2 Streamlined Risk Evaluation 
Streamlined human health and ecological risk evaluations will be completed for surface water 
and sediment in the pond and the waterways leading into and out of the pond utilizing guidance 
set forth in Risk Assessment Guidance for Superfund:  Volume 1, Human Health Evaluation 
Manual (Part A) (EPA, 1989) and Ecological Risk Assessment Guidance for Superfund:  Process 
for Designing and Conducting Ecological Risk Assessments (EPA, 1997). The human health risk 
evaluation will also utilize methodologies, where appropriate, as presented in the Remedial 
Investigation Report for the Former 81mm Mortar Range, Parcel 137Q-X (Shaw Environmental, 
Inc., 2008), consistent with the Installation-Wide Work Plan (IT, 2002a). The human health and 
ecological risk evaluations will utilize the surface water, sediment, and fish tissue data collected 
as part of this work plan in support of the EE/CA and Action Memorandum. 

Adult and child receptors will be evaluated for the following exposure pathways: 
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• Incidental ingestion of surface water and sediment 
• Dermal absorption of surface water and sediment 
• Ingestion of recreationally caught fish. 

Carcinogenic risks and noncarcinogenic health hazards will be estimated for adult and child 
receptors using universally recognized toxicity data and exposure parameters. 

Potential ecological hazards from exposure to surface water and sediment in the pond and the 
waterways leading to and from the pond will be estimated by comparing detected concentrations 
of constituents detected in surface water and sediment samples to EPA Region 4 freshwater 
screening values and freshwater sediment screening values, as appropriate. 

The results of the human health and ecological risk evaluations will be used to inform the 
decision-making process regarding surface water and sediment in the McDaniel’s Pond and will 
be incorporated into the EE/CA and Action Memorandum. 

5.3 Evaluation of Metals Data   
To ensure that contaminant concentrations are appropriately distinguished from naturally 
occurring concentrations, the sediment and surface water metals data will be statistically and 
geochemically compared to the Fort McClellan background metals data. Sample data will be 
subjected to a hot measurement test (to identify potential localized contamination) and, for 
elements with sufficient detection frequency, the Wilcoxon rank sum test (which compares the 
central tendencies of the investigation and background distributions and identifies potential slight 
but pervasive contamination). Elements failing these statistical comparisons will undergo 
geochemical evaluation to determine if the elevated concentrations have a natural source or 
contain a component of contamination. The geochemical evaluation is based on the known 
elemental associations in sediment and surface water and considers all available analytical data, 
field observations, site history, and potential geochemical mechanisms. 

5.4 Alternatives Analysis  
For a removal action, a limited number of alternatives will be evaluated.  Removal action goals 
and action levels will be based on those that achieve unlimited use and unrestricted exposure for 
the McDaniel’s Pond.  

The EE/CA shall include a simple qualitative evaluation of the creek and the ponds downstream 
of Mr. McDaniel's pond to determine the recommended rate for releasing water downstream to 
limit erosion in the creek or not adversely impact the water quality of the creek and the ponds 
downstream. Included in the EE/CA will be identification of all permit requirements which will 
be required for each evaluated removal action (i.e., NPDES permit for off-site discharge). A 
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special use permit may be required by the USFWS to allow equipment access should corrective 
actions be required for the McDaniel’s Pond.   

The following alternatives are to be considered as part of the EE/CA: 

a) A no-action alternative that assumes a return to the remedial process to complete site 
characterization and determine the need for additional remedial activities. 
 

b) Two alternatives that achieve removal action objectives while achieving full 
compliance with all applicable or relevant and appropriate requirements and 
achieving unlimited use and unrestricted exposure. 

A comparative analysis will be conducted to assess the relative performance of each removal 
action alternative in relation to its relative effectiveness, implementability, and cost. In addition, 
the alternatives will be evaluated to determine their contribution to the efficient performance of 
any anticipated long-term remedial action with respect to the release concerned. The purpose of 
this analysis is to identify the advantages and disadvantages among the alternatives. Alternatives 
will be screened and analyzed to evaluate and compare the alternatives remaining after the initial 
screening and present an EE/CA report for regulatory agencies and public review. The cost 
estimates will be prepared to meet or approach the goal of a + 50 percent/-30 percent accuracy 
level. 

5.5  EE/CA Public Notice 
A public notice will be published in the Anniston Star newspaper to inform the public of the 
availability of the EE/CA. The EE/CA will be made available in the Administrative Record and 
the Information Repository for at least 30 days for public review and comment. The notice will 
provide pertinent information on the site background, project schedule, and deadlines; explain 
the purpose of the administrative record, its location, and availability, and how the public may 
participate in its development. A public comment period will last at least 30 days from the time 
the EE/CA is made available for public inspection. A public meeting will be held in Anniston, 
Alabama, to explain the contents of the EE/CA Report if sufficient interest is expressed from the 
public. Written responses will be prepared for all comments received during the public review 
period. The comments and responses will be documented in the Responsiveness Summary which 
will be included in the final EE/CA Report. The final EE/CA Report will be revised to reflect 
any changes resulting from the public review and included as part of the Administrative Record 
file for the site. In addition to the public notice, letters will be sent to all landowners potentially 
impacted by the removal action notifying them of the public notice.   
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5.6 Action Memorandum  
An Action Memorandum will be prepared consistent with the Superfund Removal Guidance for 
Preparing Action Memoranda (EPA, 2009) and address the site conditions and threats, criteria 
supporting the removal action, a brief description of the work to be performed, and the project 
schedule.  
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6.0 Schedule 

The following is the anticipated schedule for sampling and reporting events. 

 
Required Action Milestone Date 

EE/CA Work Plan 13 January 2017 
Conceptual Plans 28 February 2017 
Draft EE/CA Report 31 March 2017 
EE/CA for Public Notice 15 April 2017 
Final EE/CA 31 May 2017 
Draft Action Memorandum 30 April 2017 
Final Action Memorandum 31 May 2017 
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APPENDIX A 



VSP Sample Design Report for Calculating a One-Sided Confidence Interval for the Population 
Mean Using Systematic Grid Sampling 
 
Summary 
This report summarizes the sampling design used, associated statistical assumptions, as well as general 
guidelines for conducting post-sampling data analysis.  Sampling plan components presented here 
include how many sampling locations to choose and where within the sampling area to collect those 
samples.  The type of medium to sample (i.e., soil, groundwater, etc.) and how to analyze the samples 
(in-situ, fixed laboratory, etc.) are addressed in other sections of the sampling plan. 
 
The following table summarizes the sampling design developed.  A figure that shows sampling locations 
in the field and a table that lists sampling location coordinates are also provided below. 
 

SUMMARY OF SAMPLING DESIGN 
Primary Objective of Design Construct a Confidence Interval 

on the True Mean 
Type of Sampling Design Parametric 
Sample Placement (Location) 
in the Field 

Systematic sampling 
with a random start location 

Formula for calculating 
number of sampling locations 

Confidence Limits using 
Student's t-distribution 

Calculated total number of samples 9 
Number of samples on map a  9 
Number of selected sample areas b  1 
Specified sampling area c  31567.78 ft2 
Size of grid / Area of grid cell d  63.6408 feet / 3507.53 ft2 
Grid pattern Triangular 
Total cost of sampling e  $5,500.00 
 
a This number may differ from the calculated number because of 1) grid edge effects, 2) adding judgment 
samples, or 3) selecting or unselecting sample areas. 
b The number of selected sample areas is the number of colored areas on the map of the site.  These 
sample areas contain the locations where samples are collected. 
c The sampling area is the total surface area of the selected colored sample areas on the map of the site. 
d Size of grid / Area of grid cell gives the linear and square dimensions of the grid used to systematically 
place samples. 
e Including measurement analyses and fixed overhead costs. See the Cost of Sampling section for an 
explanation of the costs presented here. 
 



 
 
 

Area: Area 1 
X Coord Y Coord Label Value Type Historical 

684306.3050 1182949.1861   Systematic   
684369.9458 1182949.1861   Systematic   
684274.4846 1183004.3006   Systematic   
684338.1254 1183004.3006   Systematic   
684401.7662 1183004.3006   Systematic   
684306.3050 1183059.4151   Systematic   
684369.9458 1183059.4151   Systematic   
684338.1254 1183114.5297   Systematic   
684401.7662 1183114.5297   Systematic   

 
Primary Sampling Objective 
The primary purpose of sampling at this site is to construct a confidence interval on the true population 
mean value.  After the samples are collected and analyzed, the resulting sample values can be used to 
construct a one-sided confidence interval.  Once the confidence interval is computed (which will be an 
upper threshold), you can have the specified confidence that the true population mean is less than the 
upper threshold. 
 
Selected Sampling Approach 
A parametric systematic sampling approach with a random start was used to determine the number of 
samples and to specify sampling locations.  A parametric formula was chosen because the conceptual 
model and historical information (e.g., historical data from this site or a very similar site) indicate that 
parametric assumptions are true.  These assumptions will be examined in post-sampling data analysis. 
 
Both parametric and non-parametric equations rely on assumptions about the population.  Typically, 
however, non-parametric equations require fewer assumptions and allow for more uncertainty about the 
statistical distribution of values at the site.  The trade-off is that if the parametric assumptions are valid, 
the required number of samples is usually less than if a non-parametric equation was used. 
 
Locating the sample points over a systematic grid with a random start ensures spatial coverage of the 
site.  Statistical analyses of systematically collected data are valid if a random start to the grid is used.  
One disadvantage of systematically collected samples is that spatial variability or patterns may not be 
discovered if the grid spacing is large relative to the spatial patterns. 
 

 



Number of Total Samples:  Calculation Equation and Inputs 
The equation used to calculate the number of samples is based on a confidence interval calculation using 
the Student's t-distribution.  The formula used to calculate the number of samples is: 
 

  
 
where 
n is the recommended minimum sample size for the study area, 
Stotal is the estimated standard deviation due to both sampling and analytical variability, 
 is the maximum acceptable probability that the true mean will not lie in the confidence interval 

(the confidence level is 1-), 
d is the width of the confidence interval, 
t1-,df is the value of the Student's t-distribution with df=n-1 degrees of freedom such that the proportion 

of the distribution less than t1- is 1-. 
 
Because n appears on both sides of the equation (on the right side it appears in the degrees of freedom 
of the t-statistic), the equation must be solved iteratively.  VSP does this automatically using the iteration 
scheme in Gilbert (1987, pg. 32). 
 
The values of these inputs that result in the calculated number of sampling locations are: 
 

Analyte n 
Parameter 

S d  t1-,df 
Analyte 1 9 19.25  12  5% 1.85955 a 
 
a This value is automatically calculated by VSP based upon the user defined value of  
 
The following figure is a graph representing the relationship between the width of the confidence interval 
and the number of samples.  The blue dashed line illustrates the specified maximum desirable confidence 
interval width.  Where this dashed line intersects the red curve is the number of samples calculated by 
VSP. 
 



 
 
 
Statistical Assumptions 
The assumptions associated with the formulas for computing the number of samples are: 
1. the sample mean is normally distributed, 
2. the population values are not spatially or temporally correlated, and 
3. the sampling locations will be selected probabilistically. 
The first two assumptions will be assessed in a post data collection analysis.  The last assumption is valid 
because the gridded sample locations were selected based on a random start. 
 
Sensitivity Analysis 
The sensitivity of the calculation of number of samples was explored by varying the standard deviation, 
confidence level (1-) (%) and width of confidence interval.  The following table shows the results of this 
analysis. 
 

Number of Samples 

 d=6 d=12 d=18 
s=38.5 s=19.25 s=38.5 s=19.25 s=38.5 s=19.25 

CL=99 227 59 59 17 28 10 
CL=97 148 39 39 12 19 7 
CL=95 114 30 30 9 15 5 
CL=93 92 25 25 8 12 5 
CL=91 76 21 21 6 10 4 
 
s = Standard Deviation 



CL = Confidence Level (1-) (%) 
d = Width of Confidence Interval 
 
Cost of Sampling 
The total cost of the completed sampling program depends on several cost inputs, some of which are 
fixed, and others that are based on the number of samples collected and measured. Based on the 
numbers of samples determined above, the estimated total cost of sampling and analysis at this site is 
$5,500.00, which averages out to a per sample cost of $611.11.  The following table summarizes the 
inputs and resulting cost estimates. 
 

COST INFORMATION 
Cost Details Per Analysis Per Sample 9 Samples 
Field collection costs   $100.00 $900.00 
Analytical costs $400.00 $400.00 $3,600.00 
Sum of Field & Analytical costs   $500.00 $4,500.00 
Fixed planning and validation costs     $1,000.00 
Total cost     $5,500.00 
 
 
Recommended Data Analysis Activities 
Post data collection activities generally follow those outlined in EPA's Guidance for Data Quality 
Assessment (EPA, 2000).  The data analysts will become familiar with the context of the problem and 
goals for data collection and assessment.  The data will be verified and validated before being subjected 
to statistical or other analyses.  Graphical and analytical tools will be used to verify to the extent possible 
the assumptions of any statistical analyses that are performed as well as to achieve a general 
understanding of the data.  The data will be assessed to determine whether they are adequate in both 
quality and quantity to support the primary objective of sampling. 
 
Because the primary objective for sampling for this site is to compute a confidence interval, the data 
should be assessed in this context.  Assuming the data are adequate, at least one statistical test should 
be done to evaluate whether the data are normally distributed.  Appropriate confidence intervals for the 
mean value should then be calculated.  Results of the exploratory and quantitative assessments of the 
data should  be reported, along with conclusions that may be supported by them. 
 
 
This report was automatically produced* by Visual Sample Plan (VSP) software version 7.0. 

Software and documentation available at http://vsp.pnnl.gov  

Software copyright (c) 2016 Battelle Memorial Institute.  All rights reserved. 

* - The report contents may have been modified or reformatted by end-user of software. 
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