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1.0 
INTRODUCTION 

I .I DATA QUALITY OBJECTIVES 

The process of developing data quality objectives (DQOs) is in- 
tended to ensure that the level and extent of sampling and analy- 
sis to be conducted during the Remedial Investigation (RI) are 
consistent with the need to produce data adequate for the evalua- 
tion of remedial alternatives in the Feasibility Study (FS). In 
the case of the sitewide RI/FS for the Department of Energy’s 
(DOE) Feed Materials Production Center (FMPC), a three-phased 
approach was utilized to develop the DQOs. The three-phases, ~ 

which are sltrmnnrized in the figure, consisted of an initial 
identification of overall informational needs, the development of 
a field program to satisfy any data needs remaining once existing 
information was reviewed, and the selection of appropriate 
sampling and analytical methods to achieve the investigative 
objectives of the field program. As indicated in the figure, the 
products of the three”phases can be linked to the‘ preliminary 
evaluation of the sitewide problems reported in Section 3.0 of 
Volume I (Work Plan), the Sampling Plan reporTed herein, and the 
Quality Assurance Project Plan (QAPP), respectively. Each phase 
of the process is described below. 

1.1.1 PRELIMINARY EVALUATION 

In the Work Plan submitted in response to Task 2 of the RI/FS, 
informational needs to be satisfied in the RI were related to 
both the investigative tasks to be performed and the remedial 
actions to be evaluated. The investigative framework that was 
developed as the basis of these relationships is shown in 
Figure 1.1. The process began with a predetermination of the 
most plausible remedial action alternatives. Once the potential 
actions were identified, the types of technical, environmental, 
and health risk information to be addressed in determining the 
relative cost-effectiveness of the actions in the FS were devel- 
oped. 
establish. the data base were structured. 

The outcome of that earlier effort, which represents the first 
phase of the DQO process, was the development of five matrices 
that integrated potential remedial actions, related informational 
needs to perform an assessment of the actions, and investigative 
tasks to satisfy the informational needs for each of the 
potential sources, pathways, and receptors identified at the 
FMPC. These matrices are reproduced herein as Figures 1.2 
through 1.6. 

In ‘turn, the field and analytical tasks necessary to . 

1.1.2 SAMPLING PLANS 

In accordance with the results of the preliminary evaluation (as 
illustrated in Figures 1.2 through 1.6) ,  17 invegtigative tasks 
were considered necessary to satisfy the informattonal 
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needs of the RI/FS. The second phase of the DQO process was to 
translate the generic informational needs identified in 
Figures 1.2 through 1.6 into meaningful field data collection 
efforts that would be consistent with both the currently 
available data base (so as to achieve cost-effectiveness while 
avoiding redundancy) and site-specific conditions. Only the 
subset of the investigative tasks that corresponds to site 
investigation activities (i.e., field data collection efforts) 
under Task 3 of the RI/FS are of importance to the DQO process. 
Ten such tasks were identified, corresponding to eight sampling 
plans (Table 1.1). 
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Also indicated in Table 1-1 are four investigative tasks that are 
being performed under separate contract. The first involves 
sampling of the wastes presently stored in Pits 1 through 6, the 
burn pit, lime sludge ponds, sanitary landfill, fly ash piles, 
and silos 1, 2, and 3 (i.e., K-65 silos and metal oxide tank). 
Each waste storage area will be cored to its full depth at 
several locations. Samples for physical and chemical analysis 
will be composited from the cores. In a second study, surface 
geophysical surveys are being used to provide information 
regarding relatively shallow subsurface conditions throughout the 
central and southwest portions of the FMPC. The three techniques 
being used are: 

0 Magnetometry - to locate areas in which buried metals 
occur: 

0 Ground Penetrating Radar (GPR) - to define the 
boundaries of the covered waste pits (i.e.. Pits 1. 2, 
and 3) and to verify indications-of buried-metals 
(e.g., drums) from the magnetometer survey: and 

anomalously high conductivity in ground water and thus 
to show where contaminated ground water may be present. 

0 Electromagnetic Conductivity (EM) - to detect 

The remaining studies, a statistically-based sampling of the 
stored drums and a program of.waste stream sampling, are 
currently being scoped. Data from these sampling activities will 
be evaluated and incorporated into the RI/FS data base in 
accordance with the QAPP. The completeness of the data collected 
from these programs will be reviewed in terms of the RI/FS data 
needs before similar, additional work is performed. 

AS illustrated in Figure 1.1, the transition to final sampling 
plans was a staged process. 
reviewed concurrent with the development of the background docu- 
ment in Task 1 of the RI/FS. In some cases, this review provided 
justification for using the existing data base as an alternative 
to new field data collection activities to satisfy the identified 
data needs. It also supported a focusing of the analytical pro- 
grams in response to the results of historical and ongoing sam- 
pling and analysis episodes. Information on the physical setting 

The existing data base was first 
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TABLE 1.1 
OF POTENTIAL FIELD ACTIVITIES 

INVESTIGATIVE TASK CORRESPONDING RI/FS ACTIVITY 

Radiation Measurement 

Waste Sampling 

Surface Soil Sampling 

Sediment Sampling 

Surface Water Sampling 

Air Sampling 

Ground Water Wells/ 
Monitoring 

Geophysics 

Deep Boreholes 

Vegetation Sampling . 

Wildlife/Aquatic Resource 
Sampling 

Drum Sampling 

Waste Stream Sampling 

Facilities Testing 

Ground Water Model 

Air Model 

Risk Assessment 

Task 3: Site Investigation 
(Radiation Measurement Plan) 

(Performed Under Separate Contract) 

Task 3: Site Investigation 
(Surface Soils Sampling Plan) 

Task 3: Site Investigation 
(Surface Water and Sediment Sampling 
Plan) 

Task 3: Site Investigation 
(Surface Water and Sediment 
Sampling Plan) 

Task 3: Site Investigation 
(Air Sampling Plan) 

Task 3: Site Investigation 
(Ground Water Sampling Plan) 

(Performed Under Separate Contract) 

Task 3: Site Investigation 
(Subsurface Soils Sampling Plan) 

Task 3: Site Investigation 
(Biological Resources Sampling Plan) 

Task 3: Site Investigation 
(Biological Resources Sampling Plan) 

(Performed Under Separate Contract) 

(Performed Under Separate Contract) 

Task 3: Site Investigation 
(Facilities Testing Plan) 

Task 4: Site Investigation Analysis 

Task 4: Site Investigation Analysis 

Task 4: Site Investigation Analysis 
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of the site and its relationship to potential contaminant migra- 
tion pathways was also gained by a review of the existing infor- 
mation. This refined understanding of the data needs and site 
conditions was then used to design and justify a sampling 
strategy for each environmental media consistent with the stated 
data objectives. The justification for the selection of specific 
sampling locations and analytical parameters is given in the 
individual sampling plans in later sections of this document. 

1.1.3 MEASUREMENT TECEINIQUES 

The sampling plans provide specific guidance on the field methods 
to be utilized for the collection, preservation, and handling of 
various types of samples from each environmental medium. The 
final phase of the DQO process was to select and document the 
appropriate field and laboratory methods for the radiological, 
chemical, and physical analysis of the samples. This phase of 
the process is important to ensure that the individual data types 
are adequate for their intended purposes. 

With few exceptions (as discussed below), all samples collected 
as part of the sampling plans reported herein will be analyzed by 
an approved Contract Laboratory Program (CLP) laboratory in 
accordance with CLP protocols. 
analyzed at a radiological testing laboratory at a level of 
control consistent with CLP protocols (as detailed in the 
QAPP). The decision to produce Type IV and Type V data will 
provide flexibility in utilizing the data, as for example in 
support of the risk assessment and the eventual Record of 
Decision. 

All radiological samples will be 

I 
I 

The other types of sample analyses being proposed in the sampling 
plans are summarized in Table 1.2. As indicated, all such test- 
ing will be performed for a specific purpose utilizing instru- 
ments and protocols consistent with the designated data quality 
objective. The detailed procedures to be followed in the perfor- 
mance of these tests are provided in the QAPP. 

1.2 OVERVIEW OF SAMPLING PLANS 

Table 1.1 has identified eight sampling plans necessary for the 
execution of the RI/FS. Based on a review of the existing infor- 
mation, however, it was judged that additional air monitoring for 
purposes of the RI/FS will not be required. Section 3.0 of the 
background document presented information regarding the air 
monitoring programs being conducted at the FMPC and the historic 
monitoring data available t.0 the RI/FS. The monitoring network 
for uranium and radon concentrations was audited in April 1985 
(DOE, 1985). Deficiencies noted in the audit report have been 
corrected and three off-site monitoring stations have been added 
to the network. At the present time, the monitoring of ambient 
concentrations of uranium and radon being carried out by WMCO is 
adequate and satisfies DOE requirements for ambient monitoring of 

I 
I 
I 
1 
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I t 
these constituents. 
program, when combined with the historic information, will 
provide an adequate data base for both the air modeling study and 
the risk assessment tasks of the RI/FS. 
study conducted by IT Corporation and an ongoing modeling study 
by Oak Ridge National Laboratory for purposes of supporting the 
Center for Disease Control's dose-effects study attest to the 
adequacy of the data base. 

The remaining seven sampling plans have been developed in accord- 
ance with the data quality objectives and are reported in Sec- 
tion 1.0 through 7.0 of this document. The overall nature and 
scope of the sampling plans vary considerably depending on the 
sampling objectives, the level of current understanding of the 
problem in relation to the respective media, and the adequacy of 
the existing data base. 

The results of the ongoing monitoring . 

A recent air modeling 

The Radiation Measurement Plan (Section 1.0) has as its 
underlying objective the collection of screening-level soils data 
to delimit areas of elevated radionuclide concentrations for 
purposes of focusing surface soil samples to contaminated 
areas. The companion Surface Soils Sampling Plan (Section 2.0) 
has been designed to extend the previous work completed by IT 
Corporation at off-site locations onto and throughout the FMPC. 
Through a stratified random sampling approach and biased sampling 
based on the results of the Radiation Measurement Plan, the 
results of the Surface Soils Sampling Plan are expected to be 
sufficient to produce isoconcentration plots and other types of 
statistically based summaries of the soils data at a high level 
of statistical confidence. 

The Ground Water Sampling Plan (Section 3.0) represents the most 
comprehensive of the sampling plans. The reasons are: (1) 
elevated levels of uranium have been detected in ground water at 
off-site locations, thereby dictating that the source-pathway- 
receptor analysis for ground water is a principal investigative 
issue; (2) the large number of potential sources and pathways for 
ground water contaminant migration results in a relatively 
extensive investigative scope; and (3) the current understanding 
of the ground water system in relation to FMPC operations is 
sufficient to pinpoint the technical uncertainties important to 
the problem, but is not sufficient to resolve the uncertainties 
without a concentrated data collection program. As a consequence 
of the extended and focused ground water program, the results are 
expected to resolve many of the current uncertainties regarding 
sources and pathways in support of remedial action decisions. 

The Subsurface Soils Sampling Plan (Section 4.0) is closely tied 
to the Ground Water Sampling Plan, and takes advantage of the 
subsurface soil samples collected during well installation to 
expand the current understanding of subsurface conditions at the 
FMPC. The testing of subsurface soils will provide information 
on the following: (1) the nature and extent of Contamination of 
the subsurface horizons; (2) the geochemical properties of the 
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soils that are of importance to contaminant migration and 
attenuation: and (3) the geotechnical (engineering) properties of 
the soils that will prove useful in the assessment of remedial 
actions. 
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The Surface Water and Sediment Sampling Plan (Section 5.0) is a 
data collection program based on historical data and makes use of 
ongoing WMCO monitoring programs on Paddy's Run and the Great 
Miami River. The scope of the surface water and sediment 
sampling program is intended to augment the current spatial 
coverage by monitoring at intermediate locations near specific 
points of interest: to sample on-site drainageways that neither 
were nor are integrated into other monitoring programs: and to 
periodically analyze for parameters not included in WMCO's 
program to confirm their presence or nonpresence at the times of 
sampling. 

The purpose of the Biological Resources Sampling Plan 
(Section 6.0) is similar to the Surface Water and Sediment Sam- 
pling Plan in that a limited number of floral and faunal samples 
will be collected at preselected locations for the purpose of 
confirming the presence or absence of an effect of environmental 
releases on the biological resources of the FMPC. In either 
case, positive detections will likely result in the conduct of 
additional field investigations or other types of response 
actions. 

The final sampling plan, the Facilities Testing Plan (Sec- 
tion 7 . 0 ) ,  is designed to test two principal elements of the 
Production Area as potential sources of contaminant release. 
These include the underground storage tanks and the main effluent 
line. If leakage is detected, or if the Production Area as a 
whole is found to be a significant source of contaminant release, 
additional testing of Production Area facilities will be 
required. 

In aggregate, the seven sampling plans represent a responsive 
scope of field investigations reflective of the current under- 
standing of the FMPC and associated environmental problems, as 
discussed in the supporting background document (Task 1). Addi- 
tional data collection and evaluation efforts now underway by 
other contractors may contribute to refinements in the sampling 
plans. The progressive findings of the field activities proposed 
in the plans may reveal the need to increase the scope of the 
data collection efforts. The scope of any subsequent efforts 
cannot be developed at this time. 

1.3 SAMPLE IDENTIFICATION 

For each sample collected during the field investigation, a cod- 
ing system will be used to identify information concerning the 
sample. All media samples require proper identification to indi- 
cate project, sample or measurement type, location, and number. 
The following identification system will be used: 
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o Project Identification: The FMP will be used to desig- 
nate the FMPC. 

0 Sample or Measurement Type: A two-letter designation 
following the project identification code will be used 
to identify the sample type. The sample types and cor- 
responding codes for this investigation consist of the 
following: 

ss - 
sw - 
SD - 
SL - 
GW - 
A R -  
M w -  
R M -  
BR - 

Surface Soil Samples 
Surface Water Samples 
Surface Sediment Samples 
Subsurface Samples 
Ground Water Samples From New Wells 
Air Samples 
Samples From Existing Monitoring Wells 
Radiation Measurements 
Biological Resources Samples 

0 Sample Location: A two-digit designation indicating 
the sample location will be used following the sample 
type code. Final locations and corresponding sample 
code numbers will be established prior to collecting 
samples. Sample codes will be assigned to integrate 
proposed sampling plan codes with sampling codes being 
utilized by present WMCO contractors. The following 
establishes a proposed numbering system: 

Sample Measurement Location 
Two Digit 
Code No. 

Plant 1 - Sampling Plant 50 
Plant 1 - Pad 51 
Plant 2 - Refinery 52 
Plant 3 - Refinery 53 
Plant 4 - Green Salt Plant 54 
Plant 5 - Metals Production Plant 55 
Plant 6 - Metals Fabrication Plant 56 
Plant 7 - Hexafluoride Reduction Plant 57 
Plant 8 - Scrap Recovery Plant 58 
Plant 9 - Special Products Plant 59 
Refinery Storage Pad 60 
Pilot Plant 61 
Pilot Plant Warehouse 62 
Pilot Plant Bulk Storage Tanks 63 
Sanitary Sewage Treatment Plant 64 
Tank Farm ' 65 
KC-2 Warehouse 66 
Underground Storage Tanks 67 
Sanitary Landfill 68 
Lime Sludge Ponds 69 
Other Areas (To be assigned) 
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0 Sample Number: A three-digit code will be used t-o 
uniquely identify samples taken for each sample type 
and location. The first digit will designate the-round 
of sampling conducted at the location, where as the 
last two digits will correspond to the consecutive 
number of samples collected from that location. For 
example, FMP-SW61-101 designates the first surface 
water sample taken from the Pilot Plant in the FMPC 
during the first round of sampling. 
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RADIATION MEASUREMENT 

1.1 OBJECTIVES AND JUSTIFICATIONS 

1.0 
PLAN 

Direct radiation measurements were performed in 1976 and 1985 at 
the FMPC site and its immediate environs by EG&G Energy Measure- 
ments, Inc., using the Aerial Measuring System ( A M s ) .  %he 
results of these studies indicate that external radiation 
exposure rates at the site boundary, and for much of the site, do 
not exceed two times background levels for the area. Direct 
radiation measurements made at the site boundary by WMCO, using 
thermoluminescent dosimeters, confirm that external radiation 
exposure rates are at or near background levels for the area. 

Although these survey results indicate that there is no direct 
radiation hazard at the site boundary, valuable information can 
be obtained by performing direct radiation measurements on the 
FMPC site. Such direct radiation measurements are an essential 
part of on-site assessment of radioactive contamination of 
surface soils. 

The radiation measurement program will focus on characterizing 
the surface radiation fields within the FMPC. These measurements 
are primarily needed as a screening tool to direct where surface 
soil samples will be taken. Specifically, the objectives for 
taking radiation measurement are to: 

0 Collect sufficient data to quantify surface radiation 
fields: 

o Develop exposure rate contours for selected areas; and 

0 Indicate the locations for biased surface soil 
sampling. 

Monitoring for the presence of radionuclides in soils or other 
solids is designed to detect levels that exceed predetermined 
reference levels. Such levels have not been developed for all 
radionuclides, but recommended concentration limits have been 
published by the U . S .  Environmental Protection Agency (U.S. EPA) 
for selected radionuclides. For depleted uranium in or on soil, 
the reference level is 35 pCi of Uranium-238 per gram of soil 
(46FR 2556). Reference levels are not intended as goals for 
remediation at the FMPC, and are not intended as action levels 
for soil sampling, but they will be used as action levels to 
initiate more extensive radiation measurements. 

In areas where uranium ore, or other uranium residues are or may 
have been present, a reference level of 5 pCi Ra-226/g soil above 
background levels in the first 15 centimeters of soil below the 
soil surface as averaged over any 100 square meters will be 
used. In addition, for subsurface soil contamination, a 
reference level of 15 pCi Ra-226/g soil averaged over 
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15 centimeter thick layers of soil that are more than 
15 centimeters below the soil surface will be used (40 CFR 192). 

1.2 MEASUREMENT PLAN 

In order to assess the levels of radioactive contamination, 
radiation detection/measurement instruments must be chosen which 
can detect the type and energy of the radiations of concern. To 
assess radiation levels in the Production Area and other FMPC 
environs, radiation measurements will be performed using photon 
detectors coupled to survey meters. These will detect and 
quantify radiations emitted by uranium, thorium, and their 
daughter radionuclides. The principal goal of performing the 
radiation measurements in these areas is to provide a graphic 
identification of the areal extent of above-background surface 
radiation levels. From this information, the need for further 
sampling and analysis to determine radioactive contamination 
levels for surface soil can be identified. 

1.2.1 ESTABLISH GRID AND MEASUREMENT LOCATIONS 

Previous radiation measurements have been performed along Paddy's 
Run, in the storm sewer outfall ditch, and in waste storage 
areas. Measurements from these areas and any other areas for  
which radiation measurement data are available will be evaluated 
for quality and completeness following the guidance presented in 
EPA's draft Data Quality Objectives, 1986. Areas which have suf- 
ficient radiation measurement data will not undergo additional 
radiation measurements as a part of this phase of the remedial 
investigation. It is anticipated that the areas which will be 
surveyed are: the production area, the sewage treatment and 
incineration areas, and the perimeter of the waste storage areas 
(including the area west of the production area and the 
southfield areas). 

Prior to beginning radiation measurements, these areas will have 
a 100-foot grid pattern established and mar.ked as shown in 
Figure 1.1. 
developed by WMCO for field measurements in the Waste Storage 
Area. The grid will extend beyond these areas by at least 300 
feet. Should subsequent radiation measurements indicate soil 
concentrations of uranium in excess of the reference level, then 
the grid will be extended 300 feet.beyond the areas of elevated 
concentrations of radioactive materials. Within areas of 
elevated concentrations, a 25-foot grid is provided as defined in 
section 1.2.4. This grid will include properties off the FMPC 
property to the east of the sewage treatment and incinerator 
areas, and possibly other off-site areas. Figure 1.1 shows the 
areal extent of radiation measurements to be performed for the 
FMPC area. 

The grid will conform to the pattern previously 
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1.2.2 QUANTIFY THE GAMMA-RAY FIELD 

1 

Measurements with a Pressurized Ionization Chamber (PIC) will be 
made at selected locations to determine the magnitude of the 
gamma-ray field (exposure rate) and to calibrate the hand-held, 
large volume scintillation survey instruments. At least fifty 
(50) locations will be selected on FMPC property, for 
measurements with the PIC to determine the radiation exposure 
rate and to calibrate the large volume scintillation detectors. 
These locations will be chosen so that they are uniformly spaced 
over the FMPC property and so that representative radiation 
fields are measured. The locations for PIC measurements will be 
dispersed throughout the radiation measurement locations shown in 
Figure 1.1 and will be selected to cover the entire range of 
exposure rates encountered at the site. 

1.2.3 WALKOVER OF GRIDS 

There will be a walkover of each grid using portable scintilla- 
tion survey instruments to detect and measure both the gamma-ray 
field and the X-ray field. Both large-volume and thin, large 
area sodium iodide probes will be used. These detectors are 
described in Section 1.3 and the QAPP. Each grid will be 
surveyed in the manner described in Section 1.3. Measurements 
will be performed over each grid area and at grid points 
(intersection of grid lines). Grid areas and grid points that 
occur on buildings or paved areas will not be surveyed. Instead, 
measurements will be made at the surface of the ground on each 
grid line adjacent to the buildings or paved areas which are 
affected. Measurements will be made with both a field instrument 
for detecting low-energy radiation (FIDLER) and a large-volume 
scintillation detector (such as an Eberline SPA-3 or equivalent). 

Each 100-foot grid will be subdivided into 25-foot grids. An 
integrated instrument reading will be obtained in the walkover of 
each 25-foot grid and recorded on the field log forms. Elevated 
(peak) values within each grid will be marked during the walkover 
and evaluated for subsequent soil sampling after the walkover of 
that grid is complete. Field procedures for all sampling efforts 
are contained in the QAPP. 
instrument readings for each grid are as specified in those 
procedures. 

The method of assignment of 

1.2.4 FOLLOW-UP INVESTIGATION 

Grids for which instrument surveys indicate uranium concentra- 
tions exceeding the reference level (as flagged on the walkover 
survey sheets) will be further characterized by additional 
radiation survey instrument measurements to better define the 
areal extent of the contamination of that grid and adjacent 
grids. 
for those grids adjacent to grid points with indicated uranium 
concentrations greater than the reference level. The 
determination of the necessity and number of.soil samples to be 

This will be done by establishing a 25-foot grid pattern 
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collected in any grid with an indicated uranium concentration 
greater than the reference level will be made according to 
Section 2.0, Surface Soil Sampling Plan. 

1.3 MEASUREMENT METHODOLOGY 

The radiation measurement protocol for the site characterization 
effort will include: gamma-ray exposure rate measurements using 
a PIC and a large-volume sodium iodide scintillation detector at 
preselected locations at the FMPC site; a walkover survey using a 
FIDLER detector to identify uranium concentrations in the soil in 
excess of the-reference level; a walkover survey of selected 
areas outside of the production area using a large-volume 
scintillation detector; and follow-up measurements using both the 
FIDLER detector and large volume sodium iodide detectors to 
determine the lateral extent of locations with indicated elevated 
concentrations of radioactive materials and further estimate the 
uranium concentration in the soil. The methodology for each 
procedure is listed below, with actual measurement procedures 
described in the QAPP. Additionally, data developed by other on- 
going radiation measurement programs at the FMPC site will be 
evaluated for inclusion in the Remedial Investigation/Feasibility 
Study (RI/FS). 

1.3.1 GAMMA-RAY EXPOSURE RATE MEASUREMENTS 

These measurements will be performed to determine the gamma-ray 
exposure rate at locations specified in Section 1.2.1 at the FMPC 
site. The PIC readings will be obtained at 50 or more locations 
by setting the detector at a height of one meter from the surface 
of the ground and integrating for one hour. During this 
integration period, each scintillation detector will first be 
calibrated adjacent to the PIC for one minute and then used in 
the walkover of grids in the vicinity of the PIC. 

As part of the calibration procedure, the PIC reading and each 
scintillation detector reading will be recorded for each 
calibration location. The relationship between PIC reading 
(exposure rate) and scintillation detector reading (pulse count 
rate) will be plotted and a linear, least squares fit of the data 
will be used to determine the calibration factor of each 
scintillation detector. At least ten (10) percent of the PIC 
reading locations will be repeated at the completion of the 
radiation survey to determine whether there are temporal 
variations in the radiation field. 

The remainder of the FMPC site grid points will be measured with 
the gamma-ray scintillation detector. This device is a lighter, 
more portable detector for assessing ambient exposure rates. The 
sensitive area of the scintillation detector will also be held 
one meter above the ground surface to permit ready correlation 
with the PIC data. 
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1.3.2 ESTIMATION OF URANIUM CONCENTRATIONS IN-SITU 

t 
I. The site (walkover) survey of ground surfaces at the FMPC will be 

carried out to determine the average estimated soil concen- 
tration of uranium within each grid by surface scans. The survey 
will be accomplished by moving a FIDLER probe in a serpentine 
pattern over the entire grid. During this walkover scan, the 
detector window will be held as close to the ground surface as 
practical. 

The relationship between uranium concentrations and surface soils 
and the corresponding FIDLER readings will be determined at 
several locations on site with the field calibration procedure 
described in Section 1.4.2 and the QAPP. After development of 
field calibrations for the FIDLER, estimates of the 
concentrations of uranium in soil will be made from in-situ 
measurements with the FIDLER probe held stationary as close as 
possible to the ground surface at each grid point and at other 
locations as described in 1.2.1. These measurements will also be 
made at locations within the grids that have apparent soil 
concentrations of uranium in excess of the reference level. 

Each 100-foot grid will be subdivided into 25-foot grids. An 
integrated instrument reading will be obtained in the walkover of 
each 25-fOOt grid and recorded on the field daily log forms. 
Each 25-foot grid will be traversed in a parallel-path manner so 
that all surface areas of the soil are surveyed. The paths will 
be no further apart than the acceptance angle (or view) of the 
detector. 

For each 100-foot grid, there will be 16 individual FIDLER 
readings which will be plotted individually, and averaged for the 
100-foot grid and plotted. 

During the walkover of each 25-foot grid, any areas with elevated 
readings will be flagged. At the completion of the walkover of 
each grid, the decision will be made as to the number and 
locations of the flagged areas from which soil samples will be' 
taken. 

1.3.3 IDENTIFICATION OF AREAS WITH ELEVATED CONCENTRATIONS OF 
GAMMA-RAY EMITTERS 

A walkover survey with the large volume scintillation detector 
will be performed only for grids shown in Figure 1.1 which are 
outside the Production Area. The probe will be moved in a 
serpentine pattern over the entire grid with the detector as 
close to the ground surface as practical. This large-volume 
probe will detect and identify areas which have elevated 
concentrations of gamma-ray emitters such as uranium daughters 
(including Ra-266) and thorium daughters. 

At locations outside of the Production Ara where scattered gamma 
radiation or direct gamma radiation from nearby structures 
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prevents acquisition of suitable data using the large-volume 
scintillation detector, a differential measurement technique 
referred to as the "delta-gamma measurement" will be used. With 
this technique, two readings are taken with the large-volume 
scintillation detector at each measurement point where the 
walkover survey indicated high ambient gamma-ray background 
readings. One reading is taken without a filter and one with a 
half-inch lead filter inserted between the detector and the 
ground surface. The difference between the two readings is 
proportional to the activity of gamma-ray emitters located 
directly beneath the detector. 

1.4 INTERPRETATION OF MEASUREMENTS 

Direct radiation measurements indicate the magnitude of the 
radiation field at the location of the detector. Since the field 
strength is determined, in part, by the location and magnitude of 
radiation sources near the detector, measurements made with 
portable radiation survey instruments are used to locate and 
quantify radioactive materials in the field. Radiation 
measurements obtained in this inves-tigation will be used in three 
principal ways: 

o To develop exposure rate contours for selected areas of 
the FMPC site; 

o To develop uranium concentration contour estimates for 
selected areas of the FMPC site; and 

0 To locate anomalies in both exposure rate contours and 
uranium concentration contours for further 
investigation. 

1.4.1 GAMMA-RAY EXPOSURE RATE MEASUREMENTS 

Although the PIC provides a direct reading of the exposure rate 
at a measurement site, the large volume scintillation detector 
yields a count rate which is proportional to the exposure rate. 

A correction factor must be applied to the large-volume scintil- 
lation detector measurements in order to correlate them to data 
acquired by the PIC. 
and scintillation detector measurements at a number of specific 
locations on site with a wide range of exposure rates. There 
will be selected areas at the FMPC site where these correlation 
measurements will be acquired. They will be chosen to subdivide 
the areas shown in Figure 1.1 into regions where, within each 
region, the photon energy spectrum is relatively constant. The 
measurement locations will also be chosen so that the exposure 
rate does not vary significantly with slight differences in 
positioning of both detectors. 
with the active area of each detector located one meter above the 
ground. 

This correlation is performed by making PIC 

Measurements will be performed 

I. 1-7 

3' 



n c v .  L Y W . .  u 

Date: 1/30/87 

n 
E 
t 

After performing these measurements at the sites identified in 
Section 1.2.1, the mathematical relationship (linear, if 
possible) between the PIC reading (microroentgen per hour) and 
the scintillation detector reading (counts per minute) will be 
determined. Once this relationship has been determined, the 
scintillation detector readings will be converted to exposure 
rate values. These values will be plotted on a site map and 
contours will be constructed to show the lines of approximately 
equal exposure rates. Anomalously high readings will be 
investigated to determine the cause. 

1.4.2 ESTIMATION OF URANIUM CONCENTRATION IN-SITU 

The response of the FIDLER to radioactivity concentration in soil 
is site specific and can be influenced by several parameters such 
as the presence of radioactivity other than uranium in the soil; 
a layer of clean soil between a subsurface deposit of uranium and 
the ground surface: or nearby radioactive sources. Therefore, 
the FIDLER detector is calibrated for estimation of uranium 
concentrations in soil to be used as an indicator that subsequent 
soil sampling is necessary. 

Approximately five (5) "test areas" at the FMPC site will be 
chosen to include the full range of FIDLER readings expected at 
the site. At each test area, five one-minute measurements will 
be taken with the FIDLER detector as close as possible to the 
ground surface. A soil sample will be collected at that location 
(two- to three-inch diameter and within zero to 2 inches of the 
surface) and submitted to the analytical laboratory for gamma 
spectral analysis and total uranium analysis. 

After laboratory analyses of the soil sample from the test areas 
are complete, the calibration factor Cor functional relationship) 
for each FIDLER will be determined. FIDLER measurements made 
during the site survey will then be converted to estimated 
uranium concentrations. These values will be plotted on a site 
map and contours will be constructed to show the lines of equal 
concentrations of uranium. Anomalously high readings will be the 
principal indicators for biased soil sampling and subsequent 
investigations. 

The five test areas will be selected as locations which have been 
previously analyzed for uranium concentrations in soil, and which 
have concentrations which range from the highest to the lowest 
measured on site. Samples will be collected and analyzed at the 
start of the radiation measurement program. 
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1.4.3 IDENTIFICATION OF AREAS WITH ELEVATED CONCENTRATIONS OF 
GAMMA-RAY EMITTERS 

The FIDLER detector responds to a narrow range of low-energy 
photons such as the low-energy gamma rays (63 keV) emitted by the 
short-lived daughter of Uranium-238 (Thorium-234). Few other 
radionuclides emit significant numbers of photons within the 
response range of the FIDLER. For this reason, the FIDLER is 
well-suited for detection/measurement of uranium in the 
environment. It can be calibrated (as described in Section 1.3.2 
and the QAPP) to yield a response which can be directly related 
to the concentration of uranium in the surface layer (top few 
centimeters) of soil. 

The sensitivity of the large-volume scintillation detector for 
low-energy photons is much less than the sensitivity of the 
FIDLER detector. Conversely, the large-volume scintillation 
detector is the most sensitive survey instrument for detection/ 
measurement of intermediate and high-energy gamma rays such as 
those emitted by Uranium-235, Radium-226, and Thorium-232 
daughters. 

The sensitivity of the large-volume scintillation survey meter to 
photons is a complex function of the photon energy. Although the 
survey meter can be calibrated to measure the exposure rate in 
field locations (as described in Section 1.4.1 and the QAPP) it 
cannot be used to measure concentrations of specific gamma-ray 
emitters in the environment. Techniques for field determination 
of the concentration of gamma-ray emitters require the use of a 
gamma-ray spectroscopy system. 

The walkover survey described in Section 1.3.3 for selected areas 
of the FMPC site using the large-volume scintillation detector 
will provide data to identify and locate areas of elevated 
concentrations of gamma-ray emitters. The survey instrument data 
cannot be used to identify specific radionuclides or to determine 
the concentrations of radionuclides present in the soil. 

The response of the survey instrument will be used as a guide to 
locate areas which have elevated concentrations of gamma-ray 
emitters. Similarly, in areas with high ambient background 
radiation levels, the delta-gamma measurements will be used as a 
guide to locate areas with elevated soil concentrations of gamma- 
ray emitters. 
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2.0 
SURFACE SOILS SAMPLING 

2.1 OBJECTIVES AND JUSTIFICATION 

The data on surface soil contamination at the FMPC has been 
collected primarily near the boundary of the site and off site. 
With the exception of 12 samples collected in 1984, uranium was 
the sole parameter of analysis. The data collected in these 
studies suggest that contamination by uranium in surface soils 
off-site appears to be through the air pathway. Current data are 
adequate to describe off-site surface soil uranium contamination, 
but not adequate to characterize on-site contamination of soils 
by radionuclides or hazardous chemicals. The following problems 
and data gaps are indicated: 

0 The extent of on-site contamination by radionuclides 
and hazardous chemicals is not known; and 

0 The areal and vertical extent of on-site contamination 
has not been defined. 

The surface soil sampling program will focus on determining the 
effect that operations and waste disposal at the FMPC have had on 
the near surface soils and the degree that contaminated soils 
contribute to off-site migration of contaminants. Specifically, 
the objectives for surface soil sampling are to: 

0 Collect sufficient data to determine the extent of 
contamination by radioactive and hazardous chemicals on 
site; 

0 Confirm areas of surface radiological contamination 
identified in the radiation measurements survey and 
quantify the types and concentration of radionuclides 
found: 

0 Provide data to characterize the source term for all 
radionuclides which have the potential to contribute to 
off-site environmental dose: 

0 Identify the types and determine the concentrations and 
areal extent of hazardous chemical contamination in 
surface soils on-site; and 

0 Provide data that will determine where future 
subsurface soil sampling will be necessary. 

The collected data will be used, along with previously collected 
data, to: 

o Develop a graphic representation of radiological 
contamination on and near the FMPC; 
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o Evaluate the potential pathways for surface migration 
of radiological and chemical constituents away from the 
FMPC; 

0 Evaluate the actual and potential risk to public health 
and the environment resulting from surface soil contam- 
ination; and 

o Identify the need for and evaluate remedial action 
alternatives for contaminated surface soils. 

The study will focus on identifying sources of contamination, 
pathways for contaminant transport, and receptors or potential 
receptors of these sources. The work will concentrate on 
characterization of the production and sewage treatment areas as 
sources, and the soils immediately adjacent to these areas but 
inside the FMPC site boundary. Additional data gathering and 
evaluation efforts underway in the waste storage area may 
contribute to refinements in the final plan. This ensures that 
field investigation activities will satisfy the overall study 
objectives without redundancy of effort. 

It is assumed that the on-site study currently being conducted in 
the waste storage area will provide data of the quality required 
for the RI/FS. As the data become available from the on-site 
study, they will be evaluated for quality and completeness, and 
if a sufficient confidence in the data can be achieved, used in 
conjunction with.the new data to perform the described 
evaluations. 

2.2 SAMPLING FREQUENCY 

Previous soil sampling work in the area of the FMPC has 
demonstrated that a single boring at each soil sampling location 
is adequate to suppo.rt the mapping of soil contamination in the 
site environs (IT Corporation, 1986). In order to obtain an 
estimate of the variability of the measurement system duplicate 
samples will be collected at 10 percent of the identified sample 
locations. The locations to be sampled in duplicate will be 
chosen at random. 

- 2 . 3  SAMPLING LOCATIONS 

Surface soil samples will be primarily taken in two general areas 
within the FMPC shown on Figure 2.1. The two areas are: (1) 
Production Area, sewage treatment area, and perimeter of the 
Waste Storaqe Area: and .(2) remaining areas within the FMPC site 
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locations and analytical parameters will be selected based on the 
historic use and the materials handeled in each area. The 
regulatory agencies will be provided copies of each of these 
specific plans as they are developed. Z J ~  &&i(%j!~!&gI Surface soil 
samDles will be taken off-site at locations where veaetation 
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sambles will be collected and on-site where required-to provide 
data for field calibration of radiation measurement 
instruments. Samples will be collected at the following 
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1. Production Area, Sewage Treatment Area, and Perimeter 
of the Waste Storage Area: 

Sample locations for radiological analyses will be 
determined upon conclusion of the radiation measurement 
survey. The deposition/contamination contour maps will 
be used to define areas where surface samples will be 
taken. The criteria for selecting areas for surface 
soil sampling will be those areas that exhibit radio- 
active contamination which exceeds the reference levels 
defined in the Radiation Measurement Plan 
(Section 1.0). 

The areas identified for collecting surface soil 
samples are biased since soil samples will be taken 
only in these areas. 

Within the defined biased sampling areas, there are two 
methods of determining locations for taking surface 
soil samples. If the radiation survey indicates areas 
with elevated concentrations of radionuclides, the 
flagged area corresponding to the highest reading 
within a grid will be sampled. If there are uniform, 
elevated readings across entire 100-foot grids, then a 
random sample will be taken with in the grids. The 
location of the random sample will be determined by 
generating random values of the (X,Y) coordinates for 
the location within the grids. It is estimated that 
200 soil sample locations will be required to 
adequately characterize the radiological contamination 
of surface soil in this area. 

Biased samples for chemical analysis will be collected 
at any anomalous areas including: known accidental 
spill sites, areas adjacent to storage tanks, areas 
adjacent to railroad tracks, and areas adjacent to 
transformer pads. Samples will be analyzed for 
chemical constituents to determine the presence of soil 
contamination. It is estimated that 10 soil samples 
will be collected. 

2. Remaining Areas Within the FMPC Site Boundary: 

Samples from this area will be collected for 
radiological analyses. Sample locations in this area 
will be at each grid point of the 1,000 foot grid 
established for the Radiation Measurement Plan. 
Selection of a 1,000-foot spacing is based on a 
statistical sampling approach, "Krignig," which 
optimizes the,information which can be obtained from . 
sampling in areas expected to have atmospheric 
deposition of contaminants. Approximately 100 sample 
locations will be identified in this area. 
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Samples for radiological analyses will be taken at three 
specified depth intervals at each identified sampling point. The 
two uppermost soil samples will be analyzed prior to the lower 
sample. The lower sample will only be analyzed if above 
reference levels of radiological parameters are detected in the 
upper samples. Should contaminants be detected in all three 
samples, the location will be noted as a potential location for  
subsurface soil sampling. 

2.4 SAMPLE METHODOLOGY 

At each sampling location as shown in Figure 2.2, three samples 
will be taken at the specified depth increment. Samples will be 
taken at six-inch depth increments within the fenced production, 
and sewage treatment areas, and at two-inch depth increments 
outside the fenced areas and within the FMPC site boundary. The 
purpose of the six-inch deep sampling methodology is to provide 
greater sampling detail and vertical extent in areas of suspected 
higher radionuclide concentrations as in the production area. 
The two-inch deep samples in the remaining areas will be 
consistent with existing data and methodology employed for off- 
site samples used to determine areas of surface contamination 
resulting from airborne particulate transport. 

Samples for radiological analysis will be taken using methods 
described in GJ/TMC-13, UC-70, Procedures for Sampling Radium 
Contaminated Soils, 1985, for six-inch cores, and in ASTM 
C998-83, Standard Method for Sampling Surface Soil For Radio- 
nuclides, 1983, for two-inch cores. Care will be taken to ob 
an even cross-section of the entire depth being sampled. 

tain 

Samples for chemical analysis will be taken using methods 
described in SW-846, Test Methods for Evaluating Solid Waste, 
Physical/ Chemical Methods, U.S. EPA, 1982, 2nd edition. Care 
will be taken to obtain an even cross section of the entire depth 
being sampled. 

Sufficient sampling equipment will be taken in the field to avoid 
decontaminating equipment outside a controlled decontamination 
area. Field equipment will be decontaminated after each use in 
accordance with the procedures outlined in Section 6.4 of the 
QAPP. Spent decontamination solution and rinsewaters will be 
containerized and managed as directed by WMCO. 
collection procedures are provided in Section 6.4 of the QAPP. 
Section 7.1 of the QAPP presents procedures for sample control 
and documentation. 

Field sample 
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Table 2.1 provides a list of appropriate shipping containers and 
preservative methods for surface soil samples. Samples for HSL 
parameters will be placed in an amber glass bottle with a teflon 
liner. Care will be taken to minimize headspace in samples 
collected for volatile organics determination. 

Section 6.9 of the QAPP presents the shipping and packaging 
requirements. The chain-of-custody procedures are described in 
Section 7.1 of the QAPP. The original chain-of-custody form will 
accompany the samples at all times. 

2.6 SAMPLE IDENTIFICATION 

The soil samples will be numbered using a three-character project 
identifier (FMP); a two-character sample type code (SS for 
Surface Soils): a 2-digit general location code (to be assigned): 
a 2-digit depth interval code (01 for the first depth increment, 
02 for the second, and 03 for the third); and a 3-digit unique 
number. For example, FMP-SS-01-01-001. - 

The following information will be included in the sample descrip- 
tion in the field log as the sample is taken: 

0 Name of collector: 
0 Date and time of collection; 
0 Location of sampling site by grid location: 
0 Sample depth interval: 
0 Sample number; and 
0 Remarks regarding unusual aspects of sample. 

The chain of custody forms will be completed when the sample is 
taken and will accompany the samples at’all times in accordance 
with Section 7.1 of QAPP. 

A preprinted form label with an adhesive backing be attached to 
each sample container as described in Section 7.1.1 of the 
QAPP. All sampling locations and associated sample numbers shall 
be identified using the code described previously. This 
information will be documented on the sample container label and 
in the field log. 

2.7 SAMPLE ANALYSIS 

Because soil samples collected for radiological analyses are only 
taken where radiation levels are above reference, samples 
designated for radiological analysis will be analyzed for the 
following parameters that are representative of the materials 
found at FMPC. Analytical methods for these analyses can be 
found in Section 9.4 of the QAPP. 

Gamma Spectral Analysis 
Isotopic uranium, 
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TABLE 2.1 
SURFACE SOILS SAMPLE CONTAINERS AND .PRESERVATIVES 

SAMPLE CONTAINER PRESERVATION HOLDING 
CONTAINER SIZE TIME 

Amber 
Glass 

Amber 
)2ractable Glass 
rganics 
Base/Neutral/ 
cid/Pesticide/PCB) 

Amber 
l%ganic(a) Glass 

8 
- 
adiological 

REPORT 
ING 

UNITS 

40 ml cool, 4OC 10 ug/l 

1 L  cool, 4OC 7/40(b) 

500 ml cool, 4oc 7/40 ( b 1 ug/kg 

Polyethylene Variable . None 
Bags/Cardboard 

a)Does not include tin 

b)'Extract within seven days: analysis within 40 days of extraction 
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Isotopic thorium 
Isotopic plutonium 
Sr-90 
Tc-99 
Np-237 
Ra-226 

Soil samples designated for chemical analysis will be analyzed 
for the following HSL parameters for  which analytical methods are 
presented in the Section 9.4 of the QAPP. 

HSL Inorganics 
HSL Volatiles 
HSL Semivolatiles 
HSL Pesticides/PCBs 
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3.0 
GROUND WATER SAMPLING PLAN 

3.1 OBJECTIVES AND JUSTIFICATION 

The hydrogeological field program will focus on determining the 
effect that the operations and waste disposal practices at the 
FMPC have had on ground water. The overall objective of the 
Ground Water Sampling Plan is to satisfy identified data gaps in 
order to: 

0 Determine if subsurface water-bearing zones below the 
FMPC have been contaminated: 

0 Determine the concentrations and sources of 
contaminants on site: 

o Characterize the rate and direction of ground water 
flow within each separate hydrologic unit: 

0 Determine the effects pumping ground water and 
resulting recharge/discharge relationships have on 
ground water flow and contaminant transport: 

0 Define areas of subsurface migration and ground water 
discharge for contaminants: and 

0 Determine the extent (both vertically and horizontally) 
of contamination from FMPC. 

The study will focus on identifying sources of ground water 
contamination, pathways for contaminant transport, and receptors 
or potential receptors of the contaminants. The reason this 
study will focus on these issues is that one of the most critical 
decisions to be made in relation to the FMPC site outside of the 
waste storage areas is the need for, and extent of, ground water 
remediation. Only by defining the ground water system and the 
sources and pathways of contamination, can remedial actions be 
considered and their impacts assessed with respect to public 
health issues. 

In order to achieve these objectives, a phased approach to field 
activities is planned. The first major phase of work, which is 
the subject of this Ground Water Sampling Plan, will concentrate 
on satisfying the principal data gaps in the current under- 
standing of ground water flow patterns and ground water quality 
from a regional perspective and in relation to specific potential 
sources, pathways, and receptors. The Ground Water Sampling Plan 
represents a responsive plan reflective of the current 
understanding of the FMPC and associated ground water conditions, 
as discussed in the supporting background document (Task 1). 
Additional data collection and evaluation efforts now underway 
may contribute to refinements in the final plan. This will 
insure that field investigation activities will satisfy the over- 
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all study objectives without a redundancy of effort. Other or 
proposed ground water studies may reveal the need to change the 
number of proposed monitoring wells based on new interpretations 
of ground water flow patterns and contaminant plumes. 

3.2 MONITORING WELL LOCATIONS AND RATIONALE 

Figures 3.1 through 3.4 show the locations of the existing and 
proposed monitoring wells. Proposed well locations were selected 
based on data gaps identified from previous ground water studies 
and sampling results, from the existing wells. The existing well 
locations were used to the maximum extent possible in estab- 
lishing the monitoring network for this investigation. Well 
depths at each location were selected to provide necessary 
information on the three aquifers of concern. 

A total of 62 monitoring wells are proposed for installation 
during Phase I of the RI/FS. Three different water-bearing zones 
will be intercepted by the proposed monitoring wells. 
shallowest wells (100-series) will be completed primarily in the 
till and will screen either the water table or isolated perched 
water. Based on stratigraphic logs from existing borings 
on-site, it is estimated that the wells in the till will be up to 
35 feet deep. A total of 30 new shallow wells are proposed. The 
intermediate depth wells (200-series) will be approximately 70 
feet deep and will screen the upper portion of the upper sand and 
gravel aquifer: the deep wells (300-series) will be approximately 
120 feet deep and will screen the lower portion of the upper sand 
and gravel aquifer. Sixteen new wells will be installed in each 
of the upper and lower sand and gravel aquifers. 

The 

Data from existing wells completed in the lower sand and gravel 
aquifer do not indicate elevated levels of any radiological or 
chemical constituents. In fact, the existing data do not 
indicate that any contaminants have reached the lower sand and 
gravel unit that directly overlies the blue clay. Because the 
blue clay may impede the downward migration of contaminants to 
the underlying aquifer and no contamination is known to be 
present, the penetration of this layer with borings and wells 
should be avoided, if possible. The investigative approach will 
be, therefore, to install the 300-series wells as part of this 
sampling plan to determine the quality of ground water in the 
sand and gravel unit which overlies the blue clay. If 
contamination is detected, then deeper wells that penetrate 
through the blue clay (400-series) will be proposed. Some 400- 
series wells may be proposed if it is determined that information 
on the underlying aquifer is necessary for purposes of the 
computer modeling study. 

The number and specific locations of the new wells have been 
formulated around 17 unresolved technical issues and related data 
needs identified from the data quality objectives process. 
Table 3.1 has been prepared to relate each new well (as 
identified by its well number) to the issue or issues that its 
specific placement will address. Most wells address multiple 
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issues, while each issue is addressed by at least one well. Also 
indicated in Table 3.1 are the existing wells at each location to 
highlight the two or three-well clusters being formed by the new 
wells. The individual issues or data needs identified in Table 
3.1 are addressed in the following sections, along with a 
statement as to the corresponding well placements. 

99 

3.2.1 MONITOR GROUND WATER IN TILL NEAR WASTE AREAS 

The till material is the unit most likely to be contaminated by 
direct contact with wastes and by surface water infiltrating 
through waste areas and adjacent contaminated soils. In order to 
examine the extent of potential impact in the soils overlying the 
regional aquifer, it will be necessary to place a grouping of 
shallow wells immediately around the waste storage units and 
other potentially contaminated areas. This approach is necessary 
because stratigraphy within the till and near surface soils is 
variable and subsurface interpretations cannot be extended 
accurately across large areas.. Only local interpretations of the 
flow system within this near-surface unit are justifiable. 

Most of these wells will be completed in till; however, the ti.11 
may be very thin or absent in some proposed locations for shallow 
wells. Such a condition will not necessarily reduce the value of . 

the shallow well, however, and a 100-series well will be 
installed in the upper 35 feet of the unit unless the shallow 
soils represent an extension of the upper sand and gravel unit 
and a 200-series well already exists or is planned at the same 
location. An example of where this condition may occur, and 
where a 100-series well would provide valuable information about 
local flow conditions, is the area to the west of Pit 3 where 
erosion and deposition caused by Paddy's Run has reworked the 
till unit (i.e., at Wells 104 and 131). 

Only three 100-series wells currently exist in the waste storage 
area of the FMPC. Therefore, a large portion of all proposed 
shallow wells will be located within the waste storage and 
adjacent areas to augment the current data base on effects 
shallow aquifer near the potential sources of contamination. In 
particular, the following wells are proposed: 

o Waste pit area: The proposed wells in this group 
include; 104, 108, 110, 111, 118, 124, 125, 128, 129, 
130, 131, and 172-183. Generally, the goal of this 
group is to define the extent of contamination in the 
area of the waste disposal pits. The information 
obtained from the wells in this group will also 
contribute to the understanding of ground water flow in 
the shallow hydrologic zone. 

0 K-65 Silos Area: The proposed wells in this group 
include numbers 132, 133, and 134. The primary goal of 
this group is to determine the extent of contamination 
resulting from the materials stored in the R-65 
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silos. Information obtained from Well 133 will also 
provide evidence of any potential leakage from the 
concrete trench historically used for materials 
transfer to the silos; 

0 Sanitary Landfill Area: The three wells proposed in 
this area include 135, 137, and 138. The primary goal 
of these wells is to identify ground water 
contamination, if it exists, attributable to the 
sanitary landfill; and 

0 Sludge Pond Area: Three new wells (139, 141, and 142) 
will be completed in the till zone near the sludge pond 
area. The foremost concern is to identify the impacts 
on ground water quality, if any, resulting from the 
sludge ponds. Information from these wells will also 
be used to better define the flow system in the 
overlying till in this area. 

3.2.2 PROVIDE RING OF WELLS AROUND POTENTIAL SOURCES 

The shallow monitoring well program just described will be of 
value in characterizing the overall hydrogeological setting and 
ground water quality of the till in the waste storage area. The 
proposed number and location of wells have also been designed to 
isolate the effects from the waste pit area and other waste 
storage units by collecting ground water data from various points 
around each unit or grouping of units. By so doing, specific 
areas or individual units may be found to be a relatively more 
significant source of contaminants to underlying media, and 
appropriate follow-up studies and remedial actions can be focused 
and prioritized. 

The layout of existing and proposed wells around the waste 
storage area and individual waste units is illustrated in 
Figure 3.2. The same wells as identified in Section 3.2.1 are 
associated with this objective. The same is true for wells 145, 
146, and 147, which have been planned to evaluate any potential 
effects from the fly ash piles (see Section 3.2.12). 

3.2.3 EVALUATE FLOW AND QUALITY IN UPPER SAND AND GRAVEL AQUIFER 

The sand and gravel outwash deposits which underlie the glacial 
till are hydrologically less complex than the till. These 
deposits are also more extensive and represent a regional-scale 
buried channel aquifer which is being used for water supply 
purposes. Results of analysis of previous samples collected from 
the existing wells indicates contamination in this aquifer in the 
area immediately downgradient of the waste pit area. Analysis of 
samples from off-site wells to the south of the FMPC have also 
exhibited elevated levels of uranium. The nature and extent 
(vertical and/or horizontal) of this contamination cannot be 
adequately defined using the existing monitoring well network, 
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however. Additionally, the regional vertical and horizontal 
components of ground water flow must be more completely defined 
(see Section 3.2.5). 

Based on existing well locations and depths, sixteen additional 
wells are proposed for the upper portion of the sand and gravel 
aquifer. The first criterion for selection was to install wells 
at each of the three current locations of 300-series wells that 
did not have a 200-series couplet well (i.e., wells 208, 209, and 
210). The next criterion was to provide a 200-series well 
downgradient of any currently unmonitored source or pathway of 
concern. These include, for example, well 249 near the fly ash 
area and well 265 near the storm sewer outfall ditch. Other 
proposed wells were located to satisfy regional coverage (e.g., 
well 271), to monitor the FMPC boundary (e.g., well 251), or to 
provide a background monitoring point (e.g., well 266). 

3.2.4 EVALUATE FLOW AND QUALITY IN LOWER SAND AND GRAVEL AQUIFER 

The sixteen new 300-series wells being proposed for the 'lower 
portion of the sand and gravel aquifer are intended to expand 
knowledge of both regional and local flow patterns and ground 
water quality. The well locations closely match both the 
existing and proposed 200-series wells, and were selected for 
reasons similar to those just discussed in Section 3.2.3. 

3.2.5 EXAMINE VERTICAL FLOW COMPONENT IN SAND AND GRAVEL AQUIFER 

Very little information is currently available on the potential 
downward transport of contaminants from the upper portion of the 
sand and gravel aquifer into deeper zones. Because this aspect 
of contaminant transport is important to an assessment of the 
current and future effects of the ground water pathway, the 
proposed well locations for the sand and gravel aquifer were 
developed to maximize the number of well couplets in the upper 
and lower zones of the sand and gravel aquifer. Nineteen new 
well couplets will be created as a result of this program. The 
resultant information will provide a sitewide depiction of the 
magnitude and variability of vertical flow components, thereby 
lending support to both the modeling and assessment efforts. 

3.2.6 CHARACTERIZE GROUND WATER EAST OF THE PRODUCTION AREA 

Much of the ground water quality data collected to date has 
focused on southern portions of the FMPC due to the'southerly 
ground water flow pattern. Recent information from the GeoTrans 
and IT studies indicates the potential for an easterly component 
of flow. Consequently, a more comprehensive data base on flow 
patterns and ground water quality to the east of the Production 
Area was deemed necessary for the RI/FS. 

Six new wells are proposed for the region east of the Production 
Area (251, 264, 351, 364, 367, and 371). These wells are 

' designed to augment the existing monitoring network, with an 
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emphasis on detecting any contaminant plumes in the regional sand 
and gravel aquifer that would originate in the waste storage area 
or Production Area to the west. Wells will be located near the 
Production Area, at the FMPC boundary, and at an off-site loca- 
tion near the Southwestern Ohio Water Company well that signifi- 
cantly influences local ground water patterns. 

3.2.7 EXAMINE POTENTIAL FLOW DIVIDE AND EASTWARD FLOW COMPONENT 

An issue related to ground water conditions to the east of the 
Production Area is the possible existence of a ground water flow 
divide that trends southeast-northwest near the Production Area 
and waste storage area. This concept was first introduced as a 
result of a modeling study conducted by GeoTrans, and recent work 
completed by IT generally supports this possibility. Due to the 
importance of this divide to potential contaminant pathways from 
the Production Area and waste storage areas, the placement of 
wells to the east and southeast of these areas had an additional 
objective to further evaluate this divide. Other wells in the 
overall monitoring network will also contribute to this 
evaluation. 

3.2.8 PROVIDE ADDITIONAL DATA ON SOUTHERN FLOW COMPONENT 

The observation of elevated uranium levels in off-site wells to 
the south of the FMPC has directed attention to a southern 
flowing contaminant pathway. The existing data base has several 
deficiencies when attempting to identify particular sources and 
pathways of these contaminants. As indicated in Table 3.1, 
thirteen of the proposed wells are located to contribute addi- 
tional information on flow patterns between the various potential 
sources and the southern off-site locations. Together with 
existing wells, this network is expected to be sufficient to 
evaluate the regional aquifer system. 

3.2.9 EXAMINE REGIONAL FLOW PATTERNS 

The two previous discussions dealt with specific components of 
ground water flow that have been identified as likely contaminant 
pathways. Beyond these specific concerns is the overall question 
of ground water flow patterns and potential off-site effects. 
Not only is this important to a full assessment of risks, but the 
assessment of any ground water remedial actions will necessitate 
an understanding of the regional aquifers system. 

Once all proposed wells were located for specific purposes, it 
was determined that the resultant lateral and vertical coverage 
of the overall monitoring network would be sufficient to assess 
regional flow patterns. Therefore, no additional wells were 
proposed solely for this purpose. 

3.2.10 PROVIDE BACKGROUND (UPGRADIENT) CONTROL POINTS 

The evaluation of both the water quality data and the associated 
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public health and environmental risks requires that the concen- 
trations found in the ground water samples be compared to levels 
expected in ground water not influenced by the facility opera- 
tions. This requires establishing background concentrations for 
various chemical constituents. Wells 243, 343, 266, and 366 are 
proposed for this program. In addition, Wells 211, 311, 224, 
324, and 252 will provide data on upgradient ground water 
levels. The proximity of these locations to waste areas may 
prohibit their use for background quality purposes, however. 

Additional ground water samples will be collected from existing, 
off-site wells in each aquifer upgradient from and outside the 
influence of the facility. The number and location of wells to 
be sampled will be determined from the synthesis of existing 
data. It is currently estimated that at least two samples will 
be collected from six existing or proposed wells in each of 
these hydrogeologic units (till, upper sand and gravel aquifer, 
lower sand and gravel aquifer) for this purpose. Results of a 
preliminary modeling study will prove useful in assessing the 
maximum extent of site influence on the ground water system. The 
number of replicate samples to be collected will be determined 
during the preliminary data evaluation. 

3.2.11 EXAMINE EFFECTS OF MAIN EFFLUENT LINE 

The main effluent line could be a dispersed source of ground 
water contamination since it crosses the entire facility. This 
line carries most of the waste water leaving the FMPC; a leak any 
place in the line could introduce contaminants to the underlying 
water-bearing zones. The trench underlying and surrounding the 
pipe could also serve as a preferential flow path if the 
backfilled material is more permeable than the undisturbed 
subsurface soils. As a result of either of these scenarios, 
contaminants could be conveyed across ground water divides via 
the main effluent line, and then be released to ground water at 
locations not otherwise hydraulically connected to the original 
source of the contaminants. 

In order to assess the possible leakage and the potential mound- 
ing of water beneath the effluent line, a pressure test of the 
pipeline will be conducted (Section 7.0) along with geophysical 
surveys (as described in the Volume I Work Plan). To determine 
where along this line wells should be placed would be premature 
until the first two studies are completed. Only Well 367, which 
is targeted to the sewage treatment plant, will be installed at 
this time. The installation of additional monitoring wells along 
the effluent line will depend upon results of the facilities 
testing program (Section 7.0). 

3.2.12 EXAMINE EFFECTS OF FLY ASH PILES 

There are five additional wells proposed for the fly ash piles 
and adjacent southfield area. Included are four till zone wells 
(145, 146, 147 and 148)  and one upper sand and gravel aquifer 
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well (249). The cdncerns here are to identify any potential 
constituent plume from the piles and to define the local ground 
water flow patterns. Since well number 249 is to the south of 
the majority of the other 200 series wells, it will also be 
valuable in defining regional flow directions in the upper sand 
and gravel aquifer. 

3.2.13 EXAMINE EFFECTS OF STORM WATER OUTFALL DITCH 

Excess storm water has historically been discharged into a drain- 
age ditch which flows to Paddy's Run from south of the Production 
Area. Storm water in this drainage ditch could infiltrate the 
surficial sediments and possibly recharge the sand and gravel 
aquifer. (However, with completion of the storm sewer retention 
basin, future discharges will be less.) 

Monitoring wells will be installed along the drainage ditch in 
order to assess this area as a potential pathway for contaminated 
water reaching the sand and gravel aqui-fer (Wells 165 and 265). 
Additional wells (249 and 315) located nearby will also be used 
in the study. Water level data and water quality samples will be 
collected in these wells for the purpose of determining the 
hydraulic gradient and quality of the ground water beneath the 
ditch. 

3.2.14 EXAMINE GROUND WATER QUALITY NEAR PADDY'S RUN 

Paddy's Run is a potential pathway for contaminant transport to 
the regional aquifer if radionuclides and/or hazardous chemicals 
enter the stream from direct discharges, or from ground water 
discharge and then infiltrate through the streambed. The fact 
that Pit 3 was constructed on the floodplain of Paddy's Run, and 
possibly within a zone where the till has been removed by the 
meandering stream, creates a favorable condition for such 
discharges. The scenario of ground water - surface water - 
ground water transport could be important to the explanation of 
ground water contamination in the southern areas of the site, 
particularly if a ground water divide exists near the waste 
disposal areas. Such information is critical to a pathway 
analysis and the assessment of remedial actions. 

To assess the potential impacts of Paddy's Run on ground water 
quality, four new wells will be installed to complete three-well 
clusters with existing wells at three locations along the 
stream. These include a point approximately half way between 
the waste storage area and the southern FMPC boundary (109 and 
209), and a point near the confluence with the storm water 
outfall ditch (114 and 214). 

In addition to these wells, two well couplets will be installed 
to the west of Paddy's Run (243, 343, 244, and 344). Whereas 
wells 243 and 343 would be expected to be upgradient of Paddy's 
Run, wells 244 and 344 may lie downgradient of a bend in Paddy's 
Run (Figure 3.3). Thus, the results of monitoring of wells 244 
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and 344 could indicate a movement of ground water contamination 
across Paddy's Run. An existing well couplet (Wells 217 and 317, 
Figure 3.3) is also located to the west of Paddy's Run near the 
southern boundary of the FMPC. 

3.2.15 EXAMINE FLOW PATTERNS NEAR PADDY'S RUN 

The effects of Paddy's Run on local ground water flow patterns, 
including the possible existence of both recharge and discharge 
zones, is a related issue that the placement of the 
aforementioned wells on either side of the stream will address. 
In addition to monitoring the respective water levels during 
sampling events, it is proposed to install continuous water level 
recorders in both Paddy's Run and wells 109, 209, 309, 114, and 
214. The comparative responses of the water surface elevations 
as short-term fluctuations and long-term trends occur will be 
used to assess the degree of interaction between the stream and 
the underlying aquifers in a reach of the suspected of being a 
ground water discharge zone. 

3.2.16 EXAMINE PRODUCTION AREA AS POTENTIAL SOURCE 

The Production Area is the main operating center at the FMPC. It 
is the area where most chemicals and some wastes are stored, and 
all chemical use takes place. The area is a potential source of 
contaminants which could directly enter the ground water sys- 
tem. Additionally, the buried effluent line leading to Manhole 
175 and the Great Miami River, which could contribute to ground 
water contamination, crosses the area. 

Very little'is known about the quality of ground water directly 
beneath the Production Area. To pinpoint the Production Area as 
a distinct source of ground water contamination (thereby focusing 
subsequent studies and potential remedial actions) and to assess 
its impact on the water bearing zones, monitoring wells will be 
placed in the till and the upper sand and gravel aquifer in 
upgradient and downgradient directions. No wells are currently 
proposed within the active Production Area. However, wells may 
be proposed after the soils and radiological surveys are 
completed for the area, and once the detailed evaluation of 
existing data and the modeling study resolve local ground water 
patterns. 

Figures 3.1, 3.2, and 3.3 show the existing and proposed till and 
sand and gravel aquifer wells which will encircle the Production 
Area. Newly proposed wells likely to be upgradient of the 
Production Area include wells 210, 238, 338, 242, and 252. New 
downgradient wells, under the assumption of eastward and 
southward flow components, are wells 251, 351, 264, 364, 367, and 
368. Ground water flow in the till is not expected over 
significant distances, and thus no new 100-series wells are 
proposed at the identified locations. Existing wells 113 and 120 
are downgradient and in the immediate vicinity of the Production 
Area. 

0% 
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3.2.17 EXAMINE GROUND WATER QUALITY AT FMPC BOUNDARY 

Nine new wells will be installed to create or complete eight 
couplets in the upper and lower sand and gravel aquifers near the 
FMPC boundary. These locations include both upgradient and 
downgradient areas. These wells will provide detection of 
current or future contaminant plumes leaving the FMPC facility in 
either aquifer to off-site areas of potential potable ground 
water use. In addition, the couplets will be used to develop a 
better understanding of vertical components of flow in areas 
possibly affected by the extensive off-site pumping operations. 

3.2.18 OFF-SITE GROUND WATER MONITORING WELL INSTALLATION AND 
SAMPLING PLAN 

The purpose of the off-site ground water monitoring program is to 
provide additional information about possible impacts of FMPC 
operations to the hydrogeologic environment outside the facility 
boundary. Presently one monitoring well is located off-site 
(Figure attached). This is a 200-series well located east of the 
facility, which was installed during litigation support 
activities. At the same site, a 300-series well is presently 
proposed for installation during itinital RI/FS field activities 
(Figure attached). 

Fifteen new monitoring wells at seven locations are now proposed 
for inclusion in the RI/FS field data collection network. 
Proposed monitoring wells are located sourthwest, south, 
southeast and east of the FMPC facility (Figure attached). Well 
locations were selected after reviewing available information on 
the site hydrogeology, ground water flow conditions and 
directions, quality of water data, location of known or suspected 
contaminant source areas and the results of the preliminary 
ground water modeling performed by GEOTRANS. 
well locations and completion depths will provide information 
about the quality of water and vertical hydraulic gradients for 
the sand and gravel aquifer to allow an evaluation to be made 
about the magnitude, rate, and direction of movement of 
contaminantion which might be migrating in the ground water away 
from the FMPC. 

These monitoring 

The well locations were selected for the following reasons: 

o To provide background water quality data southwest of 
the facility'throughout the sand and gravel aquifer and 
to provide vertical hydraulic head data in this area to 
better define regional ground water flow rates and 
directions. 

o To define the magnitude and extent of known ground 
water contamination south of the FMPC and to provide 
additional hydraulic head control in this area. 
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o To provide downgradient water quality information 
southeast and east of the facility so that off-site 
impacts in these directions can be evaluated. 

East of the facility 200, 300, and 400-series monitoring wells 
are proposed to evaluate ground water quality and hydraulic 
gradients vertically throughout the aquifer because of large 
pumping stresses which might induce downward migration of 
contaminants into the deeper aquifer zones. The 400-series well 
in the southwest cluster will provide additional background water 
quality data for the deep aquifer; 400-series wells are not 
proposed for well clusters located south and southeast of the 
facility since no major vertical stresses due to deep pumping are 
expected in these areas. South and southeast of the site, 200 
and 300-series wells will be installed, sampled, and evaluated. 

Water samples will be collected and analyzed from these 15 new 
monitoring wells on a quarterly basis for one year. Water 
quality parameters to be tested for will be the same as those 
proposed for other wells included in the RI/FS Sampling Plan. 
Water level measurements will be made in all wells monthly for 
one year. Well design, drilling methods, and sampling Plan and 
QAPP, with EPA approved revisions. 

3.3 MONITORING WELL CONSTRUCTION 

3.3.1 INSTALLATION SEQUENCING 

No drilling will be initiated until the results of the surficial 
geophysical investigation being conducted by a separate 
contractor have been reviewed in sufficient detail to allow 
confirmation of all initial shallow drilling locations. The 
first task of this well installation program will involve 
drilling and construction of 30 shallow wells (approximately 35 
feet). Current evidence suggests that ground water in the till 
is not directly connected to ground water in the underlying sand 
and gravel unit (Dames and Moore, 1985). Water levels in the two 
units are different, and the top of the sand and gravel unit is 
not saturated. Therefore, until the distribution of constituents 
in the till is more clearly defined, the approach is to drill all 
the shallow wells in the tills before advancing deeper holes into 
the sand and gravel aquifer below. This will avoid the 
inadvertent spread of contaminants by drilling through 
potentially high concentrations of compounds. 

The second task will include the installation of sixteen 
200-series wells (approximately 70 feet deep) and sixteen 
300-series wells (approximately 120 feet deep). The 200-series 
wells will be screened in the upper portion of the sand and 
gravel aquifer, and the 300 series wells in the lower portion 
immediately above the "blue clay" layer. 

3.3.2 DRILLING 
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Boreholes for wells in the till and sand and gravel aquifers will 
be drilled using casing advance drilling methods and will follow 
the general procedures presented in Section 5.2 of the QAPP. Any 
boreholes or portions of boreholes which are not completed as 
monitoring wells will be backfilled with American Colloid Company 
"Volclay" grout mixed to manufacturers specifications. A 
temporary steel casing will be drilled, driven, or pushed as the 
borehole is advanced to the bottom of the hole. The temporary 
casing will be nominal eight-inch diameter to allow for 
construction of the monitoring well. Cuttings will be removed 
from the borehole using a sand pump or dart valve bailer, 
whichever proves more effective. All cuttings in the waste pit 
and production area will be containerized until analysis has been 
completed and then disposed of properly. Cuttings outside the 
waste pit and production area will be stabilized in place until 
analysis has been completed and then disposed of properly. 

Following completion of the borehole to the desired depth, the 
well will be constructed according to procedures described in 
Section 3.3.3 and the temporary casing removed. The drilling 
tools and temporary casing will be removed and thoroughly 
decontaminated prior to moving to the next well location (see 
QAPP Section 5.12 drilling procedures). 

During the process of drilling monitoring wells, relatively 
undisturbed soil samples will be collected with a split spoon 
sampler using the Standard Penetration Test (ASTM D1586-84). The 
sampling and logging of subsurface materials have been 
incorporated into the Subsurface Soils Sampling Plan, and are 
discussed in detail in Section 4.0. 

As described in Section 5.2 of the QAPP, drilling tools, casing, 
and well screens for each monitoring well will be cleaned with a 
high pressure, hot water wash before drilling and well 
completion. Decontamination will be performed on constructed 
pads where all wastewater will be collected, treated, and 
disposed of according to existing NPDES permits. 

Where potable water is used as a drilling fluid, samples of the 
water will be taken from the on-site source and the hose of the 
water tank/truck and analyzed for the full list of organic, 
inorganic and radiological parameters. This is to document that 
the "clean" drilling water is used during well construction. 

3.3.3 WELL INSTALLATION 

Shallow wells (100-series) will be screened (with 2-10 feet of 
screen) in the water table or in localized perched water zones in 
the till which overlies the upper portion of the regional sand 
and gravel aquifer so that the top of screen is below the base of 
the till and ten feet of screen below the water table, and five 
feet above. The deep wells (300 series) will be screened (with 
10 feet of screen) at the top of a clay layer referred to as the 
"blue clay". In the event that the blue clay is not encountered, 
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the well will be screened at a depth approximately equal to the 
top of the blue clay as it exists beneath the production area. 

The monitoring wells will be constructed in accordance with the 
well design and installation procedures detailed in Section 5.3 
of the QAPP. Four-inch inside diameter (I.D.), screw-fit flush 
joint 316 stainless steel pipe will be used for well 
construction. 

All wells will be backfilled with sand pack to a height of two 
feet above the screen, followed by five feet of bentonite pellets 
above the sand pack, and finally grouted to the surface with a 
portable American Colloid Company volclay grout mixture. 
sand pack and bentonite plug and grout material will be placed 
using pumps and tremie line methods. Well screens will have 
0.01-inch slot size with a minimum of 3 inches open area per 
lineal foot. 

All 

Screen sand pack material will be well-sorted medium quartz 
sand. Sodium bentonite pellets and commercial volclay grout will 
be used in backfill. Representative samples of all sand pack 
materials, and grouts, and cement will be retained for  chemical 
analysis in the event that contamination of samples is indicated 
by the ground water analytical data. 

Upon completion, the monitoring wells will be developed by over- 
pumping and bailing to remove fines from the area around the 
sensing zone and to enhance communication between the water- 
bearing zone and the monitoring well. Development will continue 
until a turbidity of 5 NTU's is achieved. Five times the water 
volume added during drilling and development will be removed from 
the well. In areas where site contamination has not affected the 
pH, conductivity, or temperature of the formation water, pumping 
will continue until stabliziation of these constituents is 
achieved. 

Water pumped from wells in the waste pit and production area will 
be drummed, analyzed and disposed of properly based on the degree 
of contamination present. Outside the work pit and production 
areas, the water will be disposed on the the ground in an area 
away from Paddy's Run. 

Well construction diagrams will be completed following well 
completion. 

3.3.4 WELL SECURITY 

All well risers will be permanently marked to indicate the well 
number using the numbering system developed for the site. As 
shown in Section 5.3 of the QAPP, the riser will be protected by 
an outer black iron pipe (minimum thickness - 5/16 inch) 
implanted in the cement/bentonite grout cap which will be 
constructed to provide a 3-foot diameter cement apron. The black 
iron pipe will be fitted with a hinged steel cap consisting of a 
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circular top and welded two-inch sleeve (minimum thickness - 3/16 
inch). A locking cover shall be provided and secured to the top 
of each protective casing. Each steel cap will be painted 
fluorescent orange to permit easy identification. Additional 
descriptions of well security are included in Section 5.3 of the 
QAPP . 
3.3.5 WELL SURVEY 

All the new monitoring wells will be surveyed to establish the 
horizontal location of each well according to the Ohio State 
Planar Coordinate System. The elevation at the top of the well 
casing land surface elevation and the length of well stickup 
above land surface will also be surveyed to provide vertical 
control for ground water level measurements. Horizontal 
coordinates will be accurate to 0.5 feet (0.15 meters); elevation 
will be accurate to 0.01 foot (0.003 meters). This information 
will be recorded in the surveyors notebook and the well location 
plotted on the site map. 

The existing wells, which are to be included in the monitoring 
network, will also be surveyed, if necessary, to ensure elevation 
and location accuracy. Much of this effort was recently 
completed in support of another DOE investigation, however. 

3.3.6 GEOPHYSICAL WELL LOGGING 

Borehole geophysical logging will be performed on all borings 
that are to be completed as monitoring wells. The types of logs 
to be obtained in the till zone include: 

0 Natural gamma radiation: 
0 Gamma-gamma density for bulk density measurement; and 
0 Neutron porosity for water content. 

Only natural gamma logs will be obtained below the till due to 
the relative homogeneity of the sand and gravel units. Proce- 
dures for the borehole geophysics program are provided in Section 
5.5 of the QAPP. 

The purpose of geophysical logs is 'to provide a complementary 
informational source for the interpretation of subsurface soil 
samples and for filling in any gaps in the vertical borehole 
profile when continuous sampling is not performed. 

3.3.7 EQUIPMENT DECONTAMINATION 

The drilling equipment will be decontaminated after the comple- 
tion of each borehole/monitoring well in accordance with the 
procedures outlined in Section 5.2 of the QAPP. 

3.4 HYDROLOGIC DATA COLLECTION 
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3.4.1 WATER LEVEL MEASUREMENTS 
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After all new monitoring wells have been installed and have fully 
recovered from any well development or aquifer testing programs 
(as determined by the project site geologist), static water 
levels will be measured in all wells, including those from the 
previous surveys included in the network. The purpose of these 
measurements is to map the water table and potentiometric levels 
in the aquifer at a single point in time. Measurements will be 
completed within a two-day period. At the completion of the last 
well measurement on the second day, the first five wells measured 
(the previous day) will be remeasured to determine if a range of 
water-level fluctuations exists and can be measured. Water level 
measurements will be made in all wells in the network on a 
monthly basis for one year to evaluate the effects of seasonal 
variations on water levels. 

Water level measurements will be measured to the nearest 0.01 
foot with an electrical probe, referenced to the top of the meas- 
uring point on the well casing. All data will be recorded in a 
field log book. Specific procedures are documented in 
Section 6.1.2 of the QAPP. 

In addition, an electronic data logger (Hermit) with two trans- 
ducers will be installed at well locations 9 and 14. One 
recorder will be installed on each of two wells, 109 and 209. 
Wells 114 and 214, which are located along Paddy's Run, will each 
be fitted with'a transducer. Data from these recorders will be 
used to detect patterns in water level changes. Water levels 
will be measured continuously during both a dry season and a wet 
season to determine the stream stage/ground water level 
relationships. A specific measurement period will be determined 
once the project is initiated and a final schedule is developed. 

3.4.2 AQUIFER TESTING 

Two types of aquifer tests may be performed at the FMPC. These 
include long-term pumping tests and short-term slug tests. ' 

Pumping tests are specifically suited to determining 
transmissivity and storativity in water table, leaky, or confined 
aquifers. 
large volume of the aquifer and are useful in in identifying 
recharge/discharge zones and/or barrier boundaries. Slug tests 
are suited to measurements of hydraulic conductivity in the 
material immediately adjacent to the well screen. A more 
detailed description of the testing procedures is contained in 
Section 5.6 of the QAPP. 

These tests provide measurements over a relatively 

As part of the characterization program for the till, short-term 
slug test will be performed at 10 sites selected from the 
following wells: upgradient wells 112 and 135; wells 104, 122, 
and 131 in the area of the waste pits; well 108 in the vicinity 
of the surge lagoon; well 134 in the vicinity of the K-65 silo 
no. 1; well 141 in the vicinity of the sludge ponds; wells 145 
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and 148 i.n the fly ash pile areas: well 165 near the storm water 
outfall ditch: and wells 109, 114, and 116 along Paddy's Run. 

There is a definite possibility that the diameter and rate of 
discharge of any potential pumping wells will not be conductive 
to a long-term pumping test in the relatively permeable and 
extensive sand and gravel aquifer. For example, even the large 
flow pumped from the main production wells at the FMPC has not 
created a cone of depression in the potentiometric surface that 
is detectable in any existing monitoring wells. Therefore, the 
need for a long-term pumping test will be determined only after 
the preliminary modeling study can be used to predict the level 
of aquifer response that would be expected. Any discharge will 
comply with all NPDES permit requirements and a NPDES permit will 
be in place prior to discharge. Any discharge which would exceed 
the discharge limits specified in the NPDES permit will be 
containerized to predict the level of aquifer response that would 
be expected. 

In all cases, the discharge water from the pumping well will be 
routed away from the area of interest far enough so that it does 
not interfere with test results and does not create a public 
nuisance or environmental risk. Where practical, the FMPC sewer 
system will be used for this purpose. Ground water quality data 
will also be evaluated prior to initiation of the pumping tests 
in case the quality of the discharge water requires special 
precautions. 

3.5 GROUND WATER SAMPLING METHODOLOGY 

Ground water samples will be collected from new and selected 
existing wells. The new wells will include thirty 100-series, 
sixteen 200-series, and sixteen 300-series wells. Thirty-six 
additional monitoring wells that exist on site, along with 
selected off-site wells, will be included in the sampling 
network. Additionally, approximately six till wells, six top of 
upper sand and gravel aquifer wells, and six bottom of upper sand 
and gravel aquifer wells will be selected at upgradient locations 
and sampled to establish background concentrations. 

Sampling during this hydrogeologic investigation will be 
performed after all wells are installed ond on one later occasion 
during different seasonal conditions. Additional well sampling 
will not be proposed until the resultant data base is 
evaluated. Proper ground water sampling procedures (outlined in 
Section 6.1 of the QAPP) will be used to assure that no 
contamination of bias is introduced into the sample. Special 
precautions will be taken to ensure that the sample is not 
altered to contaminated by handling procedures. The .general 
approach to collecting ground water samples is listed below. 

o All monitoring wells will be pumped or bailed prior to 
collecting sample: 
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Purge water in the waste pit and production areas will 
be drummed, analyzed and disposed of properly based on 
the degree of contamination present. Outside the waste 
pit and production areas, the purge water will be 
disposed of on the ground in an area away from Paddy's 
Run: 

For wells that cannot be evacuated of all water to dry 
conditions, i.e., low yielding 100 series wells, at 
least three well volumes of water will be evacuated 
before collecting samplesi/ 
from previous RCRA and environmental monitoring samples 
indicate that purge water does not need to be drummed 
and analyzed. Water from well purging and development 
is discharged into the ground at locations where data 
indicates water quality is below standards and 
quidelines: 

For wells that can be pumped or bailed of all water to 
dry conditions, the well will be evacuated and allowed 
to recover prior to collecting a sample. If the 
recovery rate is fairly rapid and if time allows, 
evacuation of more than one volume of water is 
recommended: 

Review of existing data 

The intent of the purging is to remove at least three 
well volumes, if possible, and to obtain a 
representative sample of the formation water. If 
possible, site contamination has not altered, the DH, - 
temperature or specific conductance, then purging would 
continue (if recharge is adequate) until these 
parameters stabilize: 

As soon as the well recovers, samples will be collected 
in accordance with the stability and volatility of the 
parameters to be tested. For instance, samples for 
volatile organic compounds, pH, EH, and field testing 
parameters will be collected first. Parameters which 
are not sensitive to pH or volatilization should be 
collected last: 

Care will be taken to avoid excessive prepumping of a 
monitoring well. Excessive pumping can lead to an 
increase or decrease in the concentrations of 
contaminant at the sampling point of interest: 

A water 'level measurement will be initially made to 
determine the depth to ground water in the casing. 

A stainless steel submersible pump will be used to 
purge the monitoring wells prior to collecting a 
sample. The submersible pump will be lowered to a 
depth of five to ten feet below the water level, but 
always above the well screen. The well will be 
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initially purged from this depth to ensure that fresh 
water from the screened interval will move upward 
through the casing and completely flush the well. The 
pumping will continue until field pH, temperature, and 
specific conductance readings have stabilized; 

aquifer, it is unlikely that 200-series and 300-series 
wells will be pumped dry or that significant drawdown 
is significant, the submersible pump will be lowered - 
during purging to keep the pump five to ten feel below 
the water level in the casing; 

o Because of the high permeability of the sand and gravel 

o Once the well has been purged and allowed to recharge 
and stabilize, samples will be collected using either a 
positive gas displacement teflon bladder pump or teflon 
bailer: 

0 During sampling, the pump will be operated in a 
continuous manner to avoid pulsation and aeration of 
the samples in the return tube or upon discharge; 

o When collecting samples for volatile organic analysis 
using a positive gas displacement teflon bladder pump, 
pumping rates should not exceed 100 milliliters per 
minute to avoid possible loss of volatile 
constituents. Once samples reserved for the analysis 
of volatiles have been collected, higher pumping rates 
will be used for collection of the remaining samples; 

o When the pumps and lines are removed from the wells, 
care will be taken to avoid contacting the equipment 
with the ground. Plastic sheeting, reels, or other 
means will be used; 

0 Prior to reuse, the pump and lines will be drained and 
the outside surfaces will be decontaminated with a 
water wash and a deionized water rinse. The internal 
surfaces will be decontaminated by pumping deionized 
water through the pump system. Purging of the next 
monitoring well will further reduce the possibility of 
cross-contamination. Should the equipment become 
heavily contaminated, it will be disassembled and 
cleaned by the following procedures: 

- In the case of inorganic contaminants, the first 
r'inse will be with a nonphosphate detergent and 
then dilute (0.1N) hydrochloric acid followed by 
deionized water; 

- In the case of organic contaminants, the equipment 
will first be washed with a nonphosphate detergent, 
and then rinsed with tap water, special grade 
acetone or methanol (depending on analyses to be 
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perform all the required analyses. 
containing the appropriate preservatives, which will be 
added at the time of sampling, will be filled all the 
way to the neck of the sample without overflowing. The 
sample will be checked with a pH paper to insure the pH 
is less than 2.0. 
and secure; 

The sample bottles 

Sample container lids will be tight 

Field measurements (Section 6.10) will be performed on 
unpreserved samples immediately after sample 
collection. Samples collected for field measurements 
will be kept separate from samples preserved for 
shipment to the laboratory; 

Collected samples will be stored in the field in an ice 
chest filled with ice and maintained at approximately 4 
degrees Celsius; 

Decontamination fluids will be containerized and 
disposed of under the facility's NPDES permit or 
existing FMPC waste disposal procedures, whichever is 
more appropriate; and 

Samples will be properly labeled and chain-of-custody, 
field collections. and laboratory request for.analysis 
forms will be properly filled out (Section 7.1 of the 
QWP) 
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performed), tap water, and deionized water. The 
quality (purity) of the methanol or acetone will be 
the same as that to be used in the laboratory for 
organic analysis; 

As described above, the equipment will be 
thoroughly rinsed with tap water and finally 
deionized water to remove traces of hydrochloric 
acid, detergent, and spectral grade acetone or 
methanol depending on sample analyses; 

Sampling equipment will not be placed directly on 
the ground or other contaminated surfaces prior to 
insertion into the well, but will be placed on a 
clean plastic sheet adjacent to or around the well; 

sufficient amount of sample will be collected to 

A teflon bailer may be used for collecting water samples instead 
of a positive gas displacement teflon bladder pump. 
bailer is not restricted, but is most useful when the water 
column in the well is less than a meter in height or where 
recovery of the well is very slow. A bailer (previously 
decontaminated in the laboratory will be dedicated to each well, 
or else all bailers will be decontaminated at a central 
decontamination area set up outside the contaminated zone. The 
following general procedure will be used for ground water sample 

The use of a 
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collection using a teflon bailer: 

I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 

0 Slowly lower the bailer into the well, and allow it to 

0 Slowly withdraw the teflon bailer: 

fill completely: 

o Samples collected for volatile organics analysis (VOA) 
should be.collected directly from a single bailer 

- volume by carefully pouring the water sample down the 
inclined of the vial. This is necessary to minimize 
volatilization of organic compounds due to aeration of 
the sample. VOA vials must be filled completely and 
sealed with no visible air bubbles: and 

o Carefully decant the sample into a suitable 
container. 
to fill all the required sample containers, the bailer 
volumes should not be composited in a holding container 
prior to filling the individual sample containers. 
Samples should be transferred in the field from the 
sampling equipment directly into the appropriate 
containers containing the prescribed preservative. 
This procedure assumes that the samples are collected 
at the same time and are homogeneous. Dissolved metals 
and radionuclide samples whould be initially collected 
in containers without preservative, filtered, and 
transferred to sample containers with preservatives. 
The containers should be filled to the brim to ensure 
that no excess air is in the sample. 

When several bailer volumes are necessary 

3.6 FIELD QA/QC PROGRAM 

During ground water sampling, duplicate samples will be collected 
on a routine basis for QA/QC purposes. Equipment and trip blanks 
will also be routinely collected and analyzed.. 
used to determine if contamination is introduced from the sample 
containers. Equipment blanks are used to determine if 
contamination is introduced from the sample collection equip- 
ment. The total number of field samples collected for QA/QC 
purposes will represent 10 to 15 percent of all samples 
collected. 

Trip blanks are 

All field equipment will be calibrated prior to field use and 
recalibrated periodically in accordance with QA/QC procedures. 
Other QA/QC practices such as decontamination procedures and 
chain-of-custody procedures are described in the QAPP. 

3.7 LABORATORY QA/QC PROGRAM 

To assure an accurate analysis, standard laboratory blanks, 
duplicates and spiked samples will be submitted for calibration 
and identification of potential matrix interference. The sam- 
pling plan will utilize standard procedures (e.g. QC charts ) to 
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monitor and document performance and implement an effective 
program to resolve testing problems (e.g. instrument mainte- 
nance, operator training). Data from QC samples (e.g. blanks, 
duplicates, spiked samples) will be used as a measure of perfor- 
mance or as an indicator of potential sources of cross-contamina- 
tion, but will not be used to alter or correct analytical data. 
These data will be submitted with the ground water monitoring 
sample results. Laboratory QA/QC is described in more detail in 
Section 11.0 of the QAPP. 

I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 

3.8 SAMPLE CONTAINERS FOR SHIPPING 

Water quality samples collected from ground water monitoring 
wells will be shipped off-site to laboratory locations. Proper 
handling and containerization will insure that sample integrity 
is maintained throughout the shipping process. 
be shipped 'following the procedures and chain of custody guide- 
lines described in the QAPP. 

A summary of containers and sample preservatives required for 
samples being analyzed for organic and inorganic compounds is 
presented in Table 3.2. Chain-of-custody documentation will be 
completed prior to shipping samples. 

3.9 SAMPLE IDENTIFICATION 

All samples will 

Ground water samples will be identified by the monitoring well 
number and a sample number as determined by the quality control 
officer. 
the Preface to the Sampling Plan (Volume I). 

Details of the sample numbering system were provided in 

3.10 SAMPLE ANALYSIS 

A total of 143 wells have been identified for sampling. 
Phase I activities, samples will be collected from each of these 
wells, quarterly for one year. 
the field for pH, temperature, conductivity, and dissolved 
oxygen . 

During 

All samples will be analyzed in 

I 
I 
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Since the selection of each new well was specifically justified 
within the context of the existing monitoring well network (as 
discussed in Section 3.2), it is necessary to analyze all ground 
water samples for a full suite of radiological parameters and a 
more focused set of general water quality indicators to achieve 
the overall study objectives. All ground water samples will be 
analyzed for a set of radiological parameters that include 
radionuclides or materials handled at the FMPC. These 
parameters, which are consistent with those being tested under 
the ongoing RCRA monitoring program, include: 

Total Uranium 0 Total Thorium 
Isotopic Uranium 0 Isotopic Thorium 
Isotopic Plutonium 0 Technetium-99 
Radium-226 0 Cesium-137 
Radium-228 0 Strontium-90 
Neptunium-237 0 Ruthenium-106 

All samples will also be analyzed for the following parameters 
that are being used as indicators of drinking water quality under 
the ongoing RCRA program: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOC 
Arsenic 
Barium 
Cadmium 
Chromium 
Flour ide 
Lead 
Mer cur y 
Nitrate 
Sel en i um 
Silver 

0 
0 
0 
0 

(Hexavalent:-Total) o 
0 
0 
0 
0 
0 
0 

PH 
Specific Conductance 
Chloride 
Iron 
Manganese 
Phenols (Total) 
Sodium 
Sulfate 
Gross Alpha 
Gross Beta 
Pesticides/PCB's 

The analysis of ground water samples for Hazardous Substance List 
(HSL) organics and other toxic metals will be performed on a 
limited basis. The reason for this reduced scope is twofold: 

o The ongoing .RCRA ground water monitoring program is 
already testing for organics and metals on a quarterly 
basis at 41 on-site and off-site wells, and will be 
continued on at least a semiannual basis in the future. 

o The frequency and levels of detection of these species 
during the RCRA program indicate that a problem worthy of 
a comprehensive testing program in the RI/FS (in 
comparison to the radiological problem) does not exist in 
the ground water underlying the FMPC and adjacent areas. 

In order to confirm that these conditions are the case, @ 36 
selected ground water samples will be analyzed for HSL volatile 
and semivolatile organics and HSL inorgaincs, including 
cyanide. Pesticides/PCB's will also be analyzed under this 
program. The wells to be sampled for HSL analysis have been 
selected to augment the quarterly RCRA monitoring program. These 
include three new shallow wells (Nos. 128, 129, 131) near, and 
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what is expected to be downgradient from the waste storage area; 
shallow wells (104, 110, 119, 121 125, 172, 173, 174, 175, 176, 
178 and 183) in the waste pit areas; (No. 113) immediately to the 
east of the production area; shallow wells (104, 110, 119, 121, 
125, 172,'173, 174, 176, 178, and 183) in the waste pit areas; 
and 200-series wells in the upper sand and gravel aquifer east of 
the production area (No. 264), south of the production area along 
the storm sewer outfall ditch (No. 265) and wells surrounding the 
waste pits, sludge ponds and sanitary landfill to provide 
information about the presence or absence of HSL compounds in the 

238, 242, and 252). All well locations are sh%wn in Fiaures 3.1 
regional aquifer in this area (201, 204, 208, 210, 211, 

through 3.3. 

In addition, the analytical results of the ongoing sampling 
program of the wastes stored in the waste pits, ponds, piles, and 
silos will be evaluated when available. If organics and/or 
metals are found in significant concentration in these samples, 
ground water samples from any nearby downgradient wells will also 
be analyzed for  the HSL parameters. 
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4.0 
SUBSURFACE SOILS SAMPLING PLAN 

4.1 OBJECTIVES AND JUSTIFICATION 

The overall objective of the Subsurface Soils Plan is to provide 
additional detail on subsurface conditions within the FMPC that 
may define or influence contaminant migration pathways. The 
subsurface soils investigation will provide additional 
information on: 

0 The subsurface stratigraphy in the site area and its 
relationship to the distribution of ground water: 

0 The lateral and vertical extent of radionuclide and 
hazardous chemical contamination of subsurface soils to 
assess the nature and extent of potential subsurface 
pathways to ground water contamination. 

0 The geochemical properties of the subsurface soils that 
may retard or enhance contaminant movement, or define 
potential pathways; and 

0 The geotechnical properties of the subsurface soils, 
for use in evaluating the feasibility of remediation 
alternatives. 

4.2 SAMPLING STRATEGY AND RATIONALE 

The subsurface soils sampling program is an integral part of the 
ground water monitoring well instalelation program. However, it . 
is addressed separately in the Subsurface Soils Sampling Plan due 
to the difference in underlying objectives and the specificity of 
methods and equipment. The locations of boreholes for sampling 
subsurface soils coincide with many of the proposed locations for 
the wells. Although these locations were primarily dictated by 
ground water issues (as summarized in Table 3.1), the general 
selection criterion of location near potential contamination 
sources, pathways, and receptors that are distributed across the 
FMPC also satisfy the informational needs of the subsurface soils 
program. 
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figure 4.1 
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At locations where more than one well is to be installed (i.e., 
couplets and three-well clusters) subsurface soil samples will be 
collected only once through the geologic column. This sampling 
will provide a complete profile of the geologic material from 
ground surface to the bottom of the deepest boring. Subsurface 
soils will be sampled at 61 locations both on and off site. The 
locations of subsurface soil sampling sites (shown as monitoring 
well location) are shown in Figures 3.1 - 3.4 and the off-site 
well location map. At locations where monitoring wells already 
exist, subsurface soils will be resampled to the depth of the 
proposed new boring regardless of the availability of geologic 
logs.  This will be done so that samples are collected in a 
manner consistent with this RI Sampling Plan. 

4.3 SAMPLING METHODS 

Borings will be drilled using methods described in Section 
3.3.2. During the drilling program, standard penetration tests 
will be conducted and subsurface soil samples will be collected 
using an 18-inch drive split-spoon sampler in accordance with 
ASTM Method D1586-84. Soils will be sampled continuously in the 
till. Split-spoon sampling beyond the base of the till will be 
conducted every five feet and at each change in lithology, as 
determined by the project site geologist. 

All samples will be examined and described by the project site 
geologist. The geologist will describe and classify all samples 
based on their color (Munsell Soil Color Charts), texture (Uni- 
fied Soil Classification System), estimated water content, and 
depth from land surface (Section 6.6 of the QAPP). 

In addition, up to two Shelby tubes will be collected in the till 
borings in the first and second clay layers, or if the clay or 
silt is continuous at five-foot and 15-fOOt depths. Shelby tube 
samples will be collected from the "blue clay" (if the clay layer 
is present) at the bottom of monitoring well borings 311, 334, 
and 338. The clay will be analyzed for contamination and 
permeability and classified according to the unified soil 
classification system. Conventional 30-inch Shelby tubes will be 
used if subsurface conditions permit. The tubes will be pushed 
in advance of the bottom of the hole and properly trimmed, waxed, 
capped, and taped. Existing boring logs do not include blow 
counts; therefore, it is not possible to estimate whether the 
fine-grained soils are too dense to sample with conventional 
Shelby tubes. If soil conditions on site make it impossible to 
use the Shelby tubes, an alternative method such as a pitcher- 
type device or Dennison sampler will be used to collect 
"undisturbed" samples .. 
All field observations will be recorded on the standard forms 
provided in Section 5.0 of the QAPP. Detailed descriptions of 
borehole logging requirements are included in Section 5.2 of the 
QAPP . 
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4.4 FIELD SCREENING OF SUBSURFACE SOIL SAMPLES 

Immediately upon opening each split-spoon sample, the samples . 
will be screened for volatile organics using OVA and HNu field 
instruments. 
the core will be transferred to a standard VOA vial. Vials will 
be completely filled to minimize any head space within the 
containers. 

If a volatile release is detected, a soil sample of 

The field screening procedure for radionuclides is described in 
detail in Section 5.1.5 of the QAPP. Briefly, a soil sample of 
approximately 50 grams is counted in a low-background area with a 
fixed detection geometry using each of three detectors - a large- 
volume scintillation detector, a FIDLER detector, and an alpha- 
particle detector. 
exceeds background by three standard deviations for any of the 
three procedures will be a candidate for laboratory analysis. 
Results from the off-site laboratory analyses will be evaluated 
to determine the nature and extent of further sampling and 
analysis. 

Any sample for which the screening value 

Following waxing, capping, and taping, the Shelby tube cores will 
be field screened for possible radioactivity. The undisturbed 
cores will then be shipped to the laboratory for extrusion prior 
to radiological screening and subsequent geotechnical testing. 

4.4.1 DATA MANAGEMENT AND EVALUATION 

Site geology depicted on a series of geologic cross sections that 
transect the most pertinent waste and/or environmentally affected 
areas of the site; a characterization of the till, including the 
location and thickness of clay and sand and gravel lenses in the 
till; and the sand and gravel aquifer and the associated blue 
clay strata graphically characterized: at least four 
hydrogeologic cross-sections will be constructed for the study 
area. Boring and monitoring well logs used for geologic 
interpretation and characterization of the site will be provided 
in the final RI report. Past subsurface information will be 
evaluated and incorporated into the RI as part of the historical 
data base. 

4.5 SAMPLE HANDLING AND SHIPPING 

For current and possibly future laboratory purposes under the 
Subsurface Soils Sampling Plan, representative soil samples from 
each split-spoon will be placed in half-pint glass jars with 
self-sealing, screw-type lids and stored in individual compart- 
ments of sectioned cardboard boxes. Each sample container will 
be labeled to identify sample location (boring number), sample 
depth, time of collection, blow counts, sampling personnel, and 
special comments. Samples collected will be secured in a sample 
storage chest following chain-of-custody procedures and will be 
stored to prevent freezing. All pertinent field data will also 
be recorded in the field log of the, geologist. 
Subsurface soil samples collected for volatile organics analysis 
will be transferred to standard VOA vials. Vials will be 

I. 4-5 



RI/FS Task 2 
Rev. No.: 0 
Date.: 1/30/87 

completely filled to minimize any head space within the 
containers. Subsurface soil samples collected for other organic 
or inorganic analyses will be transferred to glass containers 
with screw-cap closures. 

Samples to be tested for physical characteristics requiring 
undisturbed soil will be left in the Shelby tubes. 
will be recorded on the field log and the tubes will be marked 
with the boring number, Shelby tube number, depth of sample, and 
indicator of top and bottom. 
in an upright position until sent out for analysis. 

Table 4.1 lists the appropriate containers and preservatives to 
be used for sample storage and shipment to off-site laboratories. 
A sample label, chain-of-custody records, a field collection re- 
port, and a laboratory request-for-analysis form will be filled 
out in the field and will accompany each subsurface soil sample 
to the laboratory (Section 7.1 of the QAPP). Detailed 
descriptions of packaging, marking, and shipping requirements are 
provided in Section 6.8 of the QAPP. 

These samples 

Shelby tubes will be stored on site 

After each sample is collected and sealed within the container, 
sample containers will be washed on the exterior with a deter- 
gent, rinsed with tap water, and dried with paper towels. 
Decontamination solutions and rinse waters will be containerized 
and stored with the equipment decontamination solutions and dis- 
posed using WMCO-approved procedures. 

4.6 SAMPLE IDENTIFICATION 

Geotechnical and geological samples will be inventoried and 
identified using the procedures defined in the Preface to the 
detailed Sampling Plan of Volume I. 

4.7 LABORATORY ANALYSIS 

1 
I -  
D 

Subsurface soil samples will be collected from 54 separate 
locations, including 42 locations where new wells are to be 
installed and 12 shallow borings in the waste storage area. The 
laboratory analysis program associated with these samples will be 
comprised of four elements, as follows: 

o Radiological analysis 
o Geochemical analysis 
o Geotechnical/engineering properties testing 
o Organic/inorganic analysis (contingent). 

It is estimated that over S O 0  split-spoon or Shelby tube samples 
will be collected during the subsurface program. An analysis of 
all samples is not feasible, nor is it necessary to achieve a 
satisfactory understanding of the overall site conditions. The 
final program will be dependent on field results, as described 
below. All samples will be archived for additional testing, as 
deemed appropriate based on the initial testing results. 

1.4-6, 
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4.7.1 RADIOLOGICAL ANALYSIS 

Subsurface soil samples will be selected for radiological 
analysis based on the results of the field screening described in 
Section 4.4. At least one sample per horizon (till, upper sand 
and gravel, and lower sand and gravel) per location will undergo 
radiological analysis, yielding a minimum of 94 analyses. 
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table 4.1 
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The sample selected for laboratory analysis will be that which 
exhibits the highest relative reading above the screening 
criterion for the given location and horizon. 

All samples sent to the laboratory will be tested for a set of 
radionuclides historically used, stored, or produced at the 
FMPC. These parameters are the same as those being analyzed 
under RCRA compliance monitoring, and include: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Total Uranium 
Uranium 234 
Uranium 235 
Uranium 236 
Uranium 238 
Radium 226 
Radium 228 
Technetium 99 
Thorium 228 
Thorium 230 

4.7.2 GEOCHEMICAL ANALYSIS 

Thorium 232 
Cesium 137 
Strontium 90 
Ruthenium 106 
Neptunium 237 
Plutonium 238 
Plutonium 239 
Plutonium 240 

The purpose of the geochemical analysis program is to gain 
quantitative information on parameters that can be used as 
indicators of the potential for contaminant migration through (or 
adsorption to) subsurface soils. As such, the information gained 
from the analytical program will provide a measure of the 
migration potential of contaminants through the porous media. 
The soil properties selected as indicators of contaminant 
migration and attenuation include: total cation exchange 
capacity, total organic carbon (TOC), grain-size, and leachable 
iron and manganese. 

Samples will be selected for analysis based on differences in 
visual properties (i.e., color, texture, etc.), with spatial 
distribution being a second criterion. Since the degree of 
variability is expected to decrease as one proceeds downward 
through the soil horizons, more samples for geochemical analysis 
will be taken in the till than in the sand and gravel aquifer. 
In particular, it is estimated that 20 samples will be obtained 
from the till, ten from the upper sand and gravel aquifer, and 
five from the lower sand and gravel aquifer. The resultant 
information will be used, along with published information on the 
properties of local soils, to compute or estimate representative 
modeling parameters (e.g., the retardation coefficient) that 
control the numerical computation of contaminant transport. 

4.7.3 GEOTECHNICAL ANALYSIS 

Geotechnical (engineering) properties testing will be performed 
on a minimum of 20 undisturbed Shelby tube samples. 
proctor compaction tests will be performed on soils proposed for 
capping waste areas, if this remedial alternative is identified 
during the FS. The inclusion of only the clay till samples for 
physical testing is based on the importance of the upper zone 

Modified 
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when addressing engineering issues such as in-situ stabilization, 
on-site disposal, and suitability as cover material. Engineering 
properties to be tested include: 

o Modified Proctor Compaction Test (ASTM D1557); 

o Vertical Permeability; 

0 Unconfined Compression (ASTM D2166); 

0 Triaxial Shear Test (consolidated isotropically 
undrained, C.I.U.r with pore pressure - ASTM D2850); 
and 

o Vertical Consolidation (dial reading/log time technique - ASTM D2166). 
4.7.4 ORGANIC/INORGANIC ANALYSIS 

The presence of organic and toxic inorganic compounds in 
subsurface soils has not been documented to be a problem at the 
FMPC. Even if cases had been reported, it would be difficult to 
pinpoint locations of elevated levels through a borehole 
subsurface soils program if sample locations are randomly 
selected. The proposed approach is to subject a sample to a full 
HSL analysis if one of two observations is made: 1) the sample 
has unusual odor or visual evidence of organic or inorganic 
contamination; or 2) a relatively high reading occurred during 
the field screening for volatile organics. Any samples meeting 
either of these criteria (with a minimum of two samples per 
borehole where either one or both criteria are met) will be 
subjected to a full HSL analysis for volatile organics, semi- 
volatile organics, and inorganic metals. 

Under the facilities testing portion of the RI, several areas 
where organic chemicals or fuels have been stored, used, or 
incinerated, will be investigated. As the individual samplinq 
lans are developed for each of these areas, other investigative 

fechniques will be considered. The techniques will include 
geophysics, soil gas surveys, soil sampling with field analysis, 
and shallow borings. The methods applied to each site will be 
determined on the basis of what is known about the individual 
site and the intended use of the site after testing. 

I. 4-10 4' 
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5.0 
SURFACE WATER AND SEDIMENT SAMPLING PLAN 

5.1 OBJECTIVES AND JUSTIFICATION 
The surface water and sediment sampling programs have been 

into a single Surface Water and Sediment Sampling Plan 
similarity of objectives. These objectives are: 

combined 
due to a 

0 

0 

0 

0 

0 

Identify the distribution and extent of radiological 
constituents in sediments from Paddy's Run and site 
drainage systems leading into Paddy's Run. 

Characterize the radiological constituents and their 
spatial contributions at one point in time along 
drainage pathways from the site towards Paddy's Run, 
discharge points into Paddy's Run as well as Paddy's 
Run. 

Determine the presence of radiological constituents and 
their concentrations at a given point in time in the 
Great Miami River both upstream and downstream of the 
FMPC outfall, the confluence of Paddy's Run with the 
Great Miami River and upstream and downstream of the 
SOWC collector wells. 

Identify radiological constituents in the sediments of 
the Great Miami River at locations upstream and 
downstream of the SOWC collector wells at the FMPC, 
NPDES outfalls, the confluence of Paddy's Run with the 
Great Miami River and at two depositional locations in 
the Great Miami River. 

Determine if the FMPC is a $,f&4,f$,f$,d$j! source of 
radiological components, organics, and selected 
inorganics to the Great Miami River and Paddy's Run. 

Table 5.1 has been prepared as a summary of the Surface Water and 
Sediment Sampling Plan. The plan has two primary components. 
The first is associated with the four principal surface water 
courses (Great Miami River, Paddy's Run, storm water outfall 
ditch, and the main effluent line), and involves a multi-element 
sampling plan designed to make use of ongoing WMCO monitoring 
programs and previous study results. The second component 
involves a variety of surface water drainage paths, conveyance 
facilities, and ponding areas in the waste storage areas and 
Production Area. The sampling plan for these locations is 
designed to provide characterization of surface water and 
sediments at one point in time. The samples will be collected at 
a point in time which will attempt to capture the first flush of 
a significant rainfall event. This limited effort could pinpoint 
any significant contaminant sources or problems that would 
otherwise continue undetected. The results of either of these 
components 
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TABLE 5.1 
SUMMARY OF SURFACE WATER 

AND SEDIMENT SAMPLING PLAN 

SURFACE WATER SEDIMENT 
LOCATION SAMPLING PLAN* SAMPLING PLAN* 

Great Miami River 

Paddy's Run 

Quarterly at seven 
locations: FR; 
Quarterly at one 
location: GS 

Quarterly at seven 
locations: FR, O/WQ~ 

Quarterly at three 
locations: FR, O/WQ~ 

Quarterly at three 
locations: U, A/B, 
R; Quarterly at one 
location: FR, GS; 
One sample at four 
locations: HSL+ - 

Storm Water Outfall 
Ditch 

Four locations during 
a storm event: U, A/B, 
R; 0 e location: FR, 

Quarterly: FR, O/WQ4 
One sample: HSL+ - 

O/WQ 9 
One sample at three 
locations: FR, GS; 
One sample at two 
locations: HSL+ - 

Main Effluent Line 
(Manhole 175) 

Waste Storage Areas 

Quarterly: FR, GS 
One sample: HSL+ - 

Two drainage 
paths to 
Southwest 

One sample from each 
Ut A D ,  R 

One sample at one 
location: HSL+ - 

None6 Abandoned 
drainage pipes 
along west 

One sample at three 
locations (if flowing): 
U r  A D ,  R 

One sample at one 
location: HSL+ - 

Drainage north 
of Pit 5 

One sample at three 
locations (if flowing): 
U, A D ,  R 

Drainage north 
of railroad 
tracks 

One sample at two 
locations: U, A/B, R 

One sample at one 
location: HSL+ - 

None6 . Drainage south 
of Pit 1 and 
Clea r Well 

One sample at two 
locations: U,-A/B, R 

None6 Drainage north 
of surge lagoon 

One sample at two 
locations: U, A/B, R 

I. 5-2 
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TABLE 5.1 
(Continued) 

SURFACE WATER SEDIMENT 
LOCATION SAMPLING PLAN* SAMPLING PLAN* . 

o Drainage south One sample at three None6 
of Pit 4 and 6 locations: U, A/B, R 

greenhouse HSL + One sample from 
(plus any (one sample from other other seeps: HSL + 
other seeps: seeps: U, A/B, R) HSL+ 
assume 5) 

o Seep near One sample: U, A/Bf R, Pa&w HSL+ 

o Drainages from 
upper fly ash 
pile 

One sample at four 
locations: U, A/B, R 
O/WQ 

One sample at four 
locations: u, A/Bf R; 
One sample from one 
location: HSL+ 

Production Area 

o Two drainages 
southeast of 
substation 

o Drainage near 
rail siding 

One sample at two 
locations in each: 
ut A/B, R 

One sample at two 
locations: Uf A/B, R 

One sample at two 
locations in each: 
U, A D ,  R 

One sample at two 
locations: U, A/B, R 

o Six culverts One sample from each One sample from each 
Ut A D ,  R Ut A/B, R 

o Manholes and One sample at 12 One sample at 12 
catch basin locations: U, A/B, R, locations: U, A/B, R 

U = Total Uranium 0 = TOC and TOX GS = Grain Size 
A/B = Gross Alpha and Beta WQ = General Water Quality Parameter 

R = Ra-226 and Ra-228 FR = Full Radiological Analysis 

* 

HSL+ = HSL Organics and Inorganics 
Plus Dioxins, Tributyl Phosphate, 
Organophosphate, and Pesticides 

'Ongoing WMCO Monitoring Program: Monthly (Composite) at three 
locations: U, R, A/B 

'Ongoing WMCO Monitoring Program: Weekly at five locations: Uf A/B; 

30ngoing, WMCO Monitoring Program: Weekly at one location: U, A/B; 

40ngoing WMCO Monitoring Program: Daily: U, A/B; Monthly: R, Ru-106, 

Bimonthly: R 

Bimonthly: R (when flowing) 

Th-232 ' 
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TABLE 5.1 
(Continued) 

'Represents work recently performed as part of the CIS 

'Sampling and radiological testing of sediments in drainage ditches 
recently performed as part of the CIS. 

I 
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of the sampling plan could indicate that additional sampling is 
required to fully evaluate the respective source or pathway of 
concern. 

Since the identification and preliminary characterization of 
potential sources and pathways is the principal goal of the 
Surface Water and Sediment Sampling Plan, the supporting 
analytical programs will have a common comparative basis in a 
specific set of radiological parameters. These parameters, 
hereinafter referred to as the base set of radiological 
parameters, have been selected to achieve consistency with WMCO’s 
ongoing monitoring program and include total uranium, Ra-226, Ra- 
228, and gross alpha and beta content. All sediment samples 
identified for only radiological testing in Table 5.1 will first 
undergo field screening in accordance with the procedures 
described in Section 5.7.2. Some surface water samples will 
undergo additional analyses, as indicated in Table 5.1. The 
parameters to be tested under the full radiological and general 
ground water quality categories referenced in Table 5.1 are 
listed in Section 5.8. As a result, not all sediment samples 
will be submitted for laboratory analysis. As part of another 
separate site investigation, the waste pits will be sampled and 
characterized for various radiological and chemical constituents 
including the HSL compounds. Large scale use of these compounds 
did.not occur on site as part of production processes. In 
addition, ground water analyses from the facility indicate an 
organic ground water problem does not appear to exist. The 
results of the CIS are now available and include all HSL- 
parameters + which include all HSL parameters as well as the 
following: Dioxins, Tributyl Phosphate, Organophosphate, 
Pesticides. JdglgjlZ $$$ Zd%Z$$Z r’e$!a $ P r’ Z$ $$plIwpi$ 

~&#&PrP%P#$ $pi *&%e#$ PlBPr $eZe$%$lir prr’~ZpiB$#$/ #$BprdY$ Pldpi #pi* %He 
B#P$lr PlrZBPrZ PPd+#/ 
iv&imTm &dZirZ&?aY/  T f w  &7M T m  L d +  $$e5v$vz$F&$ ZpiprZ$$$B# 

The following sections have been prepared to further explain the 
sampling locations and the corresponding samples to be collected 
and analyses to be performed. Specific justification for each is 
also provided. 

5.2 SAMPLING STRATEGY AND RATIONALE 

5.2.1. GREAT MIAMI RIVER 

Surface water sampling locations on the Great Miami River will 
coincide with the sampling stations established by WMCO 
(Figure 5.1). Currently, WMCO is collecting daily grab samples 
from sampling points W1 (upstream from the main effluent line) 
and W3 (downstream from the effluent discharge). In addition, 
weekly grab samples are collected at point W4, approximately 
7.6 km downstream from the confluence of Paddy’s Run with the 
Great Miami River. 
monthly for a determination of uranium, Ra-226 and Ra-228, and 
gross alpha and beta concentrations. 

The daily and weekly samples are composited 
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The surface water sampling plan will augment this ongoing program 
by collecting samples from the same three locations on a 
quarterly basis for one year, and analyzing for the full set of 
radiological parameters, TOX, TOC, and general water quality 

0 
1 
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parameters. This quarterly sampling plan will characterize 
seasonal flow and water quality variations for an extended list 
of indicator radiological parameters, thereby possibly yielding 
information on relative source contributions from the FMPC that 
may be currently masked by upstream contributions of uranium, 
Ra-226, Ra-228, and gross alpha and beta passing point W1. In 
addition, the TOX, TOC, and general water quality parameters will 
provide confirmation as to whether or not the FMPC is a 
significant source of organics and selected inorganics to the 
river. If consistent with the overall project schedule, samples 
will be obtained in April, July, October, and January. The 
corresponding flow rates will be obtained from an existing USGS 
Great Miami River gaging station at Hamilton, Ohio. 

Sediment samples will be collected on a quarterly basis from the 
same locations. 
also be established in depositional areas (e.g., along the inside 
bank of bends) between the main effluent line discharge point, 
and sampling location W4. 
radiological analysis and grain-size testing to assist in 
determining if sorption is an important process and whether an 
important source is present. The quarterly programs will 
document the temporal stability of any observed conditions o f .  
contaminated sediment. 

5.2.2 PADDY'S RUN 

Two additional sediment sampling stations will 

These samples will undergo full 

Surface water flow in Paddy's Run is monitored at WMCO stations 
WS, W9, WlO, W11, and W8 (Figure 5.1). Station W5 provides an 
upstream control, Stations W9 and W10 represent upstream and 
downstream locations with respect to the waste storage area, 
Stations W11 and W7 provide a similar upstream/ downstream pair 
for the confluence of the storm water outfall ditch with Paddy's 
Run, and Station W8 is a downstream off-site location. Weekly 
samples are analyzed by WMCO for uranium content and gross alpha 
and beta activity. Bimonthly composites of weekly samples are 
analyzed for Ra-226 and Ra-228. 

The spatial distribution provided by these six stations is 
considered adequate for monitoring surface water effects in 
Paddy's Run. 
however, by quarterly sampling at stations W5, WlO, and W7r with 
analysis for the full radiological program, TOC, TOX, and the 
general water quality parameters. The selected stations are a 
background station and the closest downstream locations from the 
two principal sources of contaminants to Paddy's Run (i.e., the 
waste storage area and storm water outfall ditch). As with the 
Great Miami River surface water programr the extended list of 
parameters will yield confirmatory quantitative information on 
the presence or nonpresence of additional parameters of concern, 
and will indicate relative contributions and seasonal variability 
of the sources. 

The ongoing program will be supported in the RI/FS, 
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Sediment samples will be collected at Stations W10 and W7 on a 
quarterly basis. Station W5 will also be included in the 
sediment sampling program to provide a background comparison. 
Samples from Stations W5 and W10 will be analyzed only for the 
base set of parameters (uranium, Ra-226, Ra-228, gross alpha and 
beta), whereas a full complement of radiological parameters will 
be tested along with grain size for sediment samples from 
Station W7. The reasons for this program are similar to those 
given in the preceding section for the Great Miami River. 

5.2.3 STORM WATER OUTFALL DITCH 

Station W6 is used by WMCO to monitor effluent associated with 
the storm water drainage ditch. Weekly samples are collected for 
uranium and gross alpha and beta analyses, while a bimonthly 
composite is analyzed for Ra-226 and Ra-228. The program will 
involve a single sampling episode during the first flush of a 
storm event at five locations along the ditch. Four samples will 
be analyzed only for the base set of radiological parameters, 
while the most downstream sample will be analyzed for the full 
radiological parameter list, TOC, TOX, and the general water 
quality parameters. The distribution of sampling points along 
the length of the ditch will document either significant gains or 
losses of radiological constituents as one proceeds downstream. 
The one extended set of analyses will be for confirmatory 
purposes. 

Information provided in the background document indicates a 
noticeable change in sediment characteristics and contaminant 
concentrations along the ditch. For this reason, three sediment 
samples will be collected along the length of the ditch. A full 
set of radiological parameters and grain size will be tested to 
document these conditions and to establish any correlation with 
grain size. 

5.2.4 MAIN EFFLUENT LINE (MANHOLE 175) 

Wastewater discharges are also being monitored by WMCO at station 
W2 (Figure 5.1). Station W2 is the sampling point at manhole 175 
that is used to monitor effluent from the production area and is 
the specifiied compliance point for the NPDES permit. Continuous 
samples are currently being collected in proportion to the total 
flow. Samples (24-hour composites) are collected daily and 
analyzed for uranium content and alpha/beta radioactivity. 
Monthly composites of the daily samples are analyzed for Ra-226, 
Ra-228, Ru-106 and Th-232. Two semiannual composites are 
analyzed for other radionuclides. 

In support of the data base being generated by WMCO, quarterly 
surface water samples will be obtained from Station W2 for one 
year and analyzed for the extended set of constituents listed in 
Table 5.1. This program will provide confirmatory data as to 
whether organics and selected inorganics are being discharged to 
the Great Miami River via the main effluent line. 
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Sediment samples will be collected from Manhole 175 concurrently 
with the quarterly surface water samples. The samples will be 
analyzed for the same full set of radiological parameters and 
grain size will be tested. 

Toxicity testing of FMPC effluent for acute (a response observed 
in 96 hours or less) and chronic (a stimulus lingering for 
approximately one-tenth of an organism's life span, or more) 
effects on aquatic organisms will be carried out. A minimum of 
three organisms, including a microscopic invertebrate, eg., 
Daphnia sp.; a benthic macroinvertebrate; and a fish eg., the 
fathead minnow. The experimental testing procedures for 
measuring bioaccumulation of FMPC effluents using living 
organisms is currently being developed. 

5.2.5 WASTE STORAGE AREA: CLEAR WELL AND PIT 5 

The clear well and Pit 5 represent two components of the main 
wastewater flow systems at the FMPC. In order to test both the 
removal efficiency of these units and the possible resuspension 
of contaminants during conveyance through the units, samples will 
be collected on a quarterly basis for one year at both the inlet 
and outlet. The inlet samples will be analyzed only for the base 
set of radiological parameters for comparison with outlet 
conditions, whereas the laboratory analysis of the outlet samples 
will include additional radiological parameters, TOX, TOC, and 
general water quality parameters. The latter analyses will 
confirm whether or not other water quality problems are present 
in the effluent discharge system. 
also be collected at two locations along the flow path within 
each unit during the first quarter sampling to identify if 
horizontal gradation of constituent concentration can be 
detected. These samples will be a composite of samples from the 
upper, middle, and lower depths in case vertical stratification 
has occurred. Sample analysis will include only the base set of 
parameters. 

Samples of the sediments and waste materials stored in the clear 
well and Pit 5 are currently being collected and analyzed by a 
separate Contractor to WMCO, and need not be repeated under this 
program. 

A sample of ponded water will 

5.2.6 WASTE STORAGE AREA: PIT 4, PIT 6, AND SOUTH LIME SLUDGE 
POND 

As with the clear well, a vertically composited sample of ponded 
water will be collected from one location in the southeast corner 
of Pit 4, near each corner in Pit 6, and near the inlet pipe and 
the northwest corner in the South Lime Sludge Pond. The sample 
from Pit 4 will be analyzed for the full set of radiological 
parameters, whereas only the base set of radiological parameters 
will be analyzed for the samples from Pit 6 and the'sludge 
pond. In addition, the samples from Pit 4 and the sludge pond 
will be analyzed for TOC, TOX, and the general water quality 
parameters. The emphasis on Pit 4 is due to the wide variety of 
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wastes disposed and the incomplete closure of the pit. The 
inclusion of organic indicator species and inorganics for the 
lime sludge pond samples is due to the specific waste type 
involved. 

Sediment (i.e., waste) samples for these units are also being 
collected and analyzed under a separate project, and need not be 
included in this sampling plan. 

5.2.7 WASTE STORAGE- AREA : MISCELLANEOUS DRAINAGES 

Numerous surface runoff drainageways exist within or near the 
waste storage areas. 
or may currently remain, receptors of contaminants from spills, 
leaks, overtoppings, or other kinds of releases associated with 
the waste storage units. As part of the Surface Water and 
Sediment Sampling Plan, single surface water and sediment samples 
will be collected at various locations along the drainageways. 
Each sample will be analyzed for the base set of radiological 
parameters in order to flag any elevated concentrations or 
contamination patterns. These findings could result in source 
identification and focused remediation actions. The following 
drainages and locations will be sampled: 

These drainages may have been in the past, 

Two Drainage Paths Southwest of Waste Storage Area: 
During the site visit, two drainages flowing southwest 
of the waste storage area were identified. Water was 
flowing in one of these: the other contained standing 
water. Both discharged into Paddy's Run. If standing 
or flowing water is present during the field work 
(i-e., after significant rainfall), one sample from 
each drainage will be collected at a downstream 
location. 

Abandoned Drainage Pipes Exiting West Perimeter of 
Waste Storage Area: These areas were dry during the 
site visit. If standing or flowing water is present 
during the field work (i.e., after significant 
rainfall), three locations will be identified by site 
hydrogeology personnel and sampled. 

Drainaqe North of Pit-5: 
the site visit. If standing or flowing water is 
present during the field work, three samples will be 
taken. These will include a sample immediately 
downstream from the Sanitary Landfill, one immediately 
upstream of Pit 5, and one between Pit 5 and the 
confluence with Paddy's Run. 

Drainage North of Railroad Tracks: This drainage flows 
north of the Sanitary Landfill and follows the railroad 
right-of-way towards Paddy's Run. 
taken above and immediately below the Sanitary 
Landfill. 

This drainage was dry during 

Samples will be 
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Drainage South of Pit 1 and Clear Well: Two samples 
will be taken from the drainaae that flows south of 
Pit 1 and the' clear well. 
taken as far upstream as possible from the clear well 
(and Pit 1) and a sample immediately downstream from 
the clear well. Locations of the two additional 
sampling points will be based on: 

T h k e  will include a sample 

- Location of the sampling site relative to the fly 
ash piles 

- Presence of fly ash in the ditches 

- Size of the drainage ditch 

- Observable drainage patterns from the piles 

Drainage North of Surge Lagoon: Two samples will be 
taken from the drainage flowing just north of the 
maintenance road near the new Biodenitrification Surge 
Lagoon. These will include a sample upstream from the 
Biodenitrification facility, and a sample immediately 
east of the metal oxide sites. 

Drainage South of Pits 4 and 6: Three samples will be 
taken from the drainage flowing south of the 
maintenance road next to Pits 4 and 6. These will 
include a sample as far upstream as possible from 
Pit 6, one immediately downstream from Pit 6, and one 
immediately downstream from Pit 4. 

Seep Near Greenhouse: A single sample will be obtained 
from the seep at the northwest corner of Pit 3 near the 
evaporation greenhouse. Additional drainages and seeps 
will be identified during the field work. If standing 
or flowing water is present during the character- 
ization, up to five additional samples will be 
collected. 

Drainages From Fly Ash Piles: 
collected at four locations within the drainaae leadina 

A sample will be 

from the upper fly ash pile to the storm wate; outfall- 
ditch and Paddy's Run. Two other drainages from the 
inactive fly ash pile will be sampled. Locations will 
be selected in the field by the site hydrogeologist. 

5.2.8 PRODUCTION AREA 

Several drainages and storm water runoff conveyance facilities 
exist within the Production Area that will be sampled and 
analyzed in a manner consistent with the program described in 
Section 5 . 2 . 7 .  These units will include the following: 
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Two Drainages Southeast of Substation: A sample will 
be taken near the junction of two drainage pathways 
southeast of the main electric substation, between the 
two perimeter fences. 

Drainage Near Rail Sidinq: 
in the drainage pathway adjacent to a rail siding in 
the southwest corner of the Production Area 

Two samples will be taken 

Culverts: Six culverts have been identified within the 
Production Area perimeter fence. Since culverts often 
collect sediments due to changes in the flow pattern, 
surface water and sediment samples will be collected in 
these culverts. 

Manholes and Catch basins: Sediment samples will be 
taken at approximately 12 manholes or catch basins in 
the storm water system. Locations will be identified 
by field personnel. 

5.3 SAMPLING METHODOLOGY 

5.3.1 SURFACE WATER 

Storm sewer flows, waste effluent, storm water runoff and natural 
surface water discharges will be sampled in accordance with 
standard sampling methods outlined in Section 6.3 of the QAPP. 
Flow measurements will be made at each sampling location at the 
time of sample collection. 
decontaminated prior to use and calibrated in accordance with the 
manufacturer's criteria. Samples will be transferred to the 
appropriate container as listed in Table 5.2. 

All sampling equipment will be 

The existing drainages and seeps in and around the waste storage 
area are quite small with little flow. These areas will be sam- 
pled by hand using a pond or dip sampler. The Great Miami River, 
Paddy's Run, and existing. drainages will be sampled at mid-depth 
in the mid-section or deepest flow channel. Samples will be 
collected directly into the sample container if the water is deep 
enough.. The pits.wil1 be sampled either with the dip sampler 
attached to the end of a telescopic pole, or samples will be 
taken from various depth increments using a Kemmerer water 
sampler. 

The sampling program will progress from downstream to upstream to 
avoid any bottom sediment disturbance. 
these samples are presented in Section 6.3 of the QAPP. 

Procedures for obtaining 

5.3.2 SEDIMENT 

Standard Operating Procedures and all sample documentation 
procedures for sediment sampling are presented in Section 6.5 of 
the QAPP. 
of ponded water will be collected below the water surface using a 

Sediment samples from flowing water courses or areas 
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stainless steel scoop or Ponar dredge. Surface sediment samples 
from dry stream channels or drainages will be collected by using 
a stainless steel scoop to scrape away and collect the upper inch 
of sediments. Five scoopfuls of sediment (or the maximum 
obtainable) will be collected at each location. For stream 
channel and principal drainageways, sediment samples will be 
collected at quarter-points across the channel and composited. 

Stainless steel scoops decontaminated at an off-site location 
will be dedicated to a single sampling location to the extent 
practical (i.e., dependent on the number of samples to be 
collected during a single shift). Each sediment sample will be 
placed in an appropriate container and transferred to the field 
laboratory for radiological screening. 

5.4 SAMPLE CONTAINERS AND PRESERVATIVES 

Table 5.2 lists the appropriate containers and preservatives to 
be used for the storage and shipment of surface water samples to 
off-site laboratories. Sediment samples will only undergo 
radiological and grain size analysis; therefore, polyethylene 
bags or bottles will be sufficient for sample collection and 
shipment. No special preservation procedures are required. 
Packaging, labeling and shipping of samples is addressed in 
Section 6.9 of the QAPP. Chain of custody forms and procedures 
are presented in Section 7.1 of the QAPP. These must accompany 
the samples at all times to document sample transfer from the 
field to the laboratory. 

To protect shipping and laboratory personnel from potential expo- 
sure to hazardous or radioactive contaminants, all sample bottles 
and containers will be decontaminated prior to packaging. After 
each sample is collected, sample containers will be washed on the 
exterior with a detergent, rinsed with tap water and dried with 
paper towels. Decontamination solutions and rinse water will be 
contained and stored with the equipment decontamination 
solutions. These solutions will be disposed in accordance with 
WMCO-approved hazardous waste disposal procedures. 

5.5 SAMPLE IDENTIFICATION 

All surface water and sediment sampling locations are identified 
in Section 5.2. Associated sample numbers will be assigned in 
accordance with the system established in the Introduction to the 
detailed Sampling Plan. 

5.6 SURVEY CONTROL 

All surface water and sediment sample locations in open channels 
(streams, drainages, ditches, etc.) will be located by placing 
stakes on opposite banks of the sampling location. 
the sampling location will be marked on each stake and 
recorded. The stake nearest a permanent structure (e.g., a 
building or bridge abutment) will be surveyed to establish 

The number Of 
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horizontal control with respect to a fixed location on the 
permanent structure. Horizontal coordinates will be accurate to 
1.0 foot (0.3 meter). The distance from the surveyed stake to 
the actual sampling point(s) will then be measured in line with 
the opposite stake to an accuracy of 1.0 foot and recorded. 

I 5.7 FIELD ANALYSIS 

5.7.1 SURFACE WATER 

All surface water samples will be taken in accordance with 
established sampling protocols outlined in Section 6.3 of the 
QAPP. Random field sample splits, random field blanks, and blind 
duplicates will be sent to the laboratory on a ten to fifteen 5 

percent frequency. The frequency of collection of the above 
samples will be one field sample split, one field blank, and one 
blind duplicate for every 10 to 15 samples, or fraction thereof, 
collected. Thus, the frequency of 10 to 15 percent refers to the 
total frequency for all QA/QC samples. 

The following field analyses will be performed: 

I 
I 
I 
I 

0 PH 
o Temperature 

ID 
I 
I 
I 
1 
I 
I 
I 
? 
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o Conductivity 
o Dissolved Oxygen 
o Flow 

I 

I 
I 

On-site hydrology personnel will select a single sample from each 
location to be split so that one part can be filtered before 
analysis and the other analyzed unfiltered. This technique, 
using laboratory screening analytical methods, will provide a 
basis for determining whether potential contaminant migration is 
in solution or being carried off-site as suspended matter. Fol- 
lowing the procedures outlined in Section 6.3 of the QAPP, water 
samples requiring filtration will be filtered in the field 
immediately following collection. 

f 

I 
I 5.8 LABORATORY ANALYSIS 

Under the assumption that field screening all sediment samples 
will indicate the need for further analysis, the surface water 
and sediment sampling program summarized in Table 5.1 will yield 
the following number of samples for analysis: 

I 
I 

0 Uranium Gross Alpha and Beta, Ra-226, Ra-228 

- 67 surface water samples 
- 73 sediment samples 

0 Full Radiological Program 

- 34 surface water samples - 15 sediment samples 
I 0 TOC, TOX, and General Water Quality Parameters 

I - 36 surface water samples - 4 sediment samples 
0 Grain Size Analysis 

- 15 sediment samples 
In addition, random field sample splits, random field blanks, and 
blind duplicates will be analyzed on a 10 to 15 percent 
frequency. 

Based on information available on the FMPC waste inventory, the 
following parameters will be selected for the full radiological 
plan: 

I 
I 

0 Total Uranium 
0 Uranium 234 
0 Uranium 235 
0 Uranium 236 
0 Uranium 238 
0 Radium 226 

o Thorium 230 
o Thorium 232 
o Cesium 137 
o Strontium 90 
o Ruthenium 106 
o Neptunium 237 
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o Plutonium 238 
o Plutonium 239 
o Plutonium 240 

The general water quality parameters will include the following: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PH 
Specific Conductance 
Chloride 
Iron - 
Manganese 
Phenols (total) 
Sodium 
Sulfate 
Gross Alpha 
Gross Beta 
Copper 
Molybdenum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arsenic 
Barium 
Cadmium 
Chromium (hexavalent, total) 
Fluoride 
Lead 
Mercury 
Nitrate 
Selenium 
Silver 
Nickel 
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Following analysis, samples with indefinite holding times will be 
archived. All other samples will be retained until the 
expiration of their respective holding times, then returned to 
the FMPC for disposal. 
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6.0 
BIOLOGICAL RESOURCES SAMPLING PLAN 

6.1 OBJECTIVES AND JUSTIFICATION ' 

There are four objectives to the biological resources sampling 
plan: 

o To determine if contaminant substance release to the FMPC 
environs results in significant uptake, assimilation, and 
transfer through ecological habitats, including surface 
water sediments and adjacent wetlands. 

o To determine if contaminant substance release to the FMPC 
environs results in uptake and assimilation in 
agricultural products and crops; 

o To determine if the above represent significant pathways 
to human receptors, the potential risk to humans from 
those pathways; and 

o To determine if federal or state threatened or endangered 
species exist within the FMPC environs and the potential 
risk which is posed to their existence or welfare through 
contaminant release from the FMPC. 

Sampling of ecological parameters is necessary to identify the 
pathways by which humans may be exposed to hazardous, toxic or 
.radioactive substances and to determine the effects to the area 
ecosystem. The U.S. EPA "Guidance on Remedial Investigations 
Under CERCLA" (1985) states that these investigations should 
focus on the contaminant levels found in site flora and fauna, 
and should identify resident endangered.species. 

On-site sampling will be used to evaluate existing conditions and 
off-site sampling to evaluate the extent of off-site conditions 
as well as to establish background levels for control areas. A 
determination of radiological substances in food chain species 
will.be used to evaluate risk to human health relative to 
environmental fate and transport. 

6.2 THREATENED AND ENDANGERED SPECIES SURVEY PROGRAM 

Discussions with Federal and State endangered species experts 
resulted in the identification of two species that could occur on 
the FMPC. Surveys will be conducted to verify the presence or 
absence of these species and their habitat as described below. 

6.2.1 THREATENED OR ENDANGERED SPECIES 

One species of mammal, the Indiana bat (Myotis sodalis), is 
listed as Federal endangered and occurs in Butler and Hamilton 
Counties, Ohio. Indiana bats roost on trees with loose bark in 
close proximity to perennial streams. Habitat along Paddy's Run 
is considered marginal for Indiana bats (Multerer, 1986) and will 
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to determine if this species is present on the FMPC; 
is not expected to occur on the FMPC. 

One species of amphibian, the cave salamander (Eurycea lucifuga), 
is recognized as state endangered, (Ohio Department of Wildlife) 
and is known to occur in the FMPC vicinity in the Mount Airy 
Forest; Groesbeck; one mile northeast of New Baltimore; and 
Sheits Road near Blue Rock Road (Ohio Dept. National Resources 
1986). Habitat that may potentially support the cave salamander 
will be surveyed to determine if this species is present on the 
FMPC . 
6.2.2 SPECIES OF SPECIAL CONCERN 

In addition to the above, two raptor species of state concern 
have been observed at the FMPC. These were the Coopers hawk 
(Accipiter cooperi), and the northern harrier (Circus cyaneus). 
Although these species have no legal status, their breeding 
habitat in Ohio may be endangered. Consequently, their presence 
on site will be monitored. Surveys will also be conducted for 
additional plant or animal species of Federal or State concern if 
they are discovered on the FMPC environs. 

6.3 SAMPLING PROGRAM 

Samples of agricultural products, garden produce, terrestrial and 
aquatic organisms on and near the FMPC will be collected for 
analysis . 
6.3.1 SAMPLING METHODOLOGY 

6.3.1.1 Veqetation and Agricultural Products 

Garden produce and agricultural crop sample sites will be chosen 
on a random basis by pacing off randomly chosen coordinates 
within the agricultural field or plot being investigated. Milk 
and eggs will be sampled from surrounding farms. 

Forbs, grasses, agricultural crops, and produce will be rem ved 

circular quadrat at each sampling point. A soil sample (see 
Section 3.0 for techniques) will be taken from the center of each 
quadrant. 

with roots and above ground parts intact from within a O.Sm 9 

Roots and aboveground parts from each sample site will be 
separated in the field and labeled by species, placed in glass 
jars with teflon-lined lids which will be labeled according to 
Section 6.3.4, and placed in a shipping container. The root 
samples and samples of above ground parts will be analyzed 
separately for  each species collected. Samples will be shipped 
and archived according to the instructions of Section 6.9 and 7.1 
of the QAPP. 

Vegetation species collected will include grasses (Bromus spp. 
- Poa sp.), tap-rooted forbs (Daucus sp.), and diffusely rooted 
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forbs (Medicago sp; Melilotus sp.). 

6.3.1.2 Terrestrial Wildlife 

Animal species collected will include the eastern cottontail 
(Sylvilagus floridanus) , gray or red squirrels (Sciurus 
carolinensis, - S. niger), and mice (Peromyscus sp.). Location of 
sampling sites are shown in Figure 6.1. 

Wildlife species will be collected over a two-week period, in 
conjunction with other biota sampling. 
captured using live traps, snap traps, or other appropriate 
techniques. Live animals will be killed using the thoracic crush 
method or an appropriate stunning device. Specimens will be 
placed in glass jars (container size will vary from 200 ml to 1 
liter depending on the size of specimen to be analyzed) with 
teflon-lined lids, labeled according to Section 6.3.4, placed in 
a shipping container, and frozen prior to shipment to the CLP. 
Skeleton, muscle, adipose tissue, and organs such as liver, 
gonad, and/or kidney will be dissected out, stored separately, 
and shipped per laboratory requirements and as outlined in 
Section 6.9 and 7.1 of the QAPP. If all these organs cannot be 
analyzed, then one of the organs will be analyzed for all animals 
collected so that results of analyses are more comparable. 

A minimum of 100 gm. of tissue per sample will be required for 
analysis. Samples will be collected within the same time period 
and location as vegetation samples. 

6.3.1.3 Aquatic Organisms 

Fish will be collected with an electroshocker or with nets. The 
electroshocker and/or,nets will be applied/dragged at each 
location until an adequate sample (Section 6.3.2) has been 
collected. The fish will be segregated by species, placed in 
glass jars with teflon-lined lids, labeled according to Section 
6.3.4, and frozen prior to shipment. Larger game fish will be 
filleted in the laboratory as for human consumption and the 
fillets and internal organs will be analyzed separately. Small 
game and/or nongame fish will be analyzed with internal organs 
intact (whole organisms). Methods to conduct benthic 
maroinvertebrate community structure studies are currently being 
developed. Benthic macroinvertebrates will be sampled using a 
Surber sampler. This method allows a determination of orders 
present and their numbers per square meter. Samples of benthic 
macroinvertebrates will be composited by order following 
collection; placed in glass jars with teflon-lined lids, and 
frozen prior to shipment. 
several organisms. To facilitate efficiency in the field, 
benthos and fish will be sampled concurrently, with sediment 
sampling. Field storage, sample shipment, and chain-of-custody 
procedures will be followed as outlined in Section 6.9 and 7.1 of 
the QAPP. 

Wildlife species will be 

Each sample may consist of from one t o  
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6.3.1.4 Wetland Communities 

Riparian areas along Paddy's Run and other wetland areas that may 
occur on the FMPC will be sampled in order to evaluate the 
impacts of contaminants on these communities, forbs, and grasses 
growing on the borders of wetland areas, and emergent and 
submergent species (when present) will be re oved with roots and 

sample site. 
aboveground parts intact from within a 0.2 m 1 quadrant at each 

Roots and aboveground parts from each sample site will be 
separated in the field and treated as described in Section 
6.3.1.1. If aquatic organisms are present in wetlands, they will 
be sampled in Section 6.3.1.3. 

6.3.2 SAMPLING LOCATION 

Sample sites for vegetation will be selected using the soil and 
sediment sampling locations for the FMPC. In this manner samples 
will be selected from identified problem areas. Off-site control 
areas will be sampled in a similar manner, 

Fish and benthic macroinvertebrates will be taken from sampling 
locations on Paddy's Run and the Great Miami River that coincide 
with sediment sampling locations. 
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FIGURE 6.1 
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Sample site locations will be flagged and their locations 
surveyed. Biological sample locations will include the following 
areas for types of sampling noted: 

o On-site 

- Production Area (Vegetation) - FMPC outside the Production Area (Vegetation and 
Wildlife) 

- Waste Pit Area (Vegetation and Wildlife) 
- Paddy's Run (Fish and Benthos) 

o Off-site (established on grids for each study terrestrial 
site) 

- Selected control areas (Vegetation, Wildlife, 

- Downwind areas (Agricultural Crops and Garden Produce 
- Great Miami River (Fish and Benthos) 
- Paddy's Run (Fish and Benthos) 

Agricultural Crops, and Garden Produce) 

On-site vegetation samples will be taken at the same location a, 
the soil and sediment samples (see Sections 3.3 and 6.3). This 
will provide approximately 100 vegetation samples separated by 
species for root and above-ground material. The samples will be 
archived according to instructions in the QAPP. Only samples 
from contaminated soil or sediment sample sites (to be determined 
from laboratory analysis) will be analyzed. 

The WMCO off-site control area located in Indiana will be used as 
a control area to conduct sampling for background levels. Off- 
site sampling sites of garden and agricultural produce will be 
located after these crops are planted and generally in the 
downwind direction of the FMPC. Agricultural products to be 
sampled will include alfalfa, corn, and soybeans. Garden produce 
will include potatoes, tomatoes, carrots, squash, spinach, and 
lettuce, as available. In addition, milk and eggs will be 
sampled from surrounding farms. Garden and agricultural produce 
sampling will require landowner permission. 

WMCO conducts annual monitoring studies on pasture grass, garden 
produce, and milk relative to uranium and fluoride parameters. 
Therefore, the following numbers of samples will be collected for 
characterization: 

o Three samples of each on-site vegetation species selected 
for analysis using species important to grazing livestock 
and game animals from contaminated areas (the remainder 
will be archived); 
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o Three samples of each vegetation species selected for 
analysis in an off-site control area (the remainder will 
be archived); 

Three samples of wildlife (small mammals, game mammals) 
tissue consisting of one or more animals per sample from 
the most highly contaminated sites, as determined by the 
soil sampling program, will be taken. 

o Three samples of benthic macroinvertebrates from each 
sample location on Paddy's Run and the Great Miami.River 
at surface water sampling locations (six will be 
archived); and 

o Three samples of fish tissue from each surface water 
sampling location on Paddy's Run and the Great Miami 
River will be taken. 

The archived samples'will be preserved for later analysis as 
necessary. 

Specific habitats that are not likely to be sampled under the 
soils and sediment sample plans will require selective sampling. 

6.3.3 SAMPLING FREQUENCY 

Vegetation and wildlife samples will be collected in triplicate 
once during the 1987 growing season (June through September). 
Macroinvertebrate and fish samples will be collected in 
triplicate during the spring season (April through June 1988). 

The triplicated samples will be collected at the same time for 
each sampling location. It will require one to two weeks to 
sample all of the locations identified in Figure 6.1. 

6.3.4 SAMPLE IDENTIFICATION 

The biological samples will be numbered using the method proposed 
in the Preface: a three-digit project identifier, a 2-digit 
sample type code, a 1-digit general location code and a 3-digit 
unique sample number. For example, FMP-SS01-001. 

The following information will be included in the sample 
description: 

o Name of collector; 

o Date and time of collection; 

o Location of sampling site by ecological habitat and 
geographic location; 

o Remarks regarding unusual aspects of sample; and 
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f o Species identification when possible. 

The chain of custody forms will be completed when the sample is 
taken and will accompany the samples at all times (Section 7.1 of 
the QAPP). 

6.3.5 SAMPLE CONTAINERS FOR SHIPPING 

Samples will be placed in glass jars with teflon-lined lids, 
stored in coolers, and frozen. At the end of each sampling day, 
samples will be transported to the laboratory following 
procedures of Section 6.9 of the QAPP. 

6.3.6 SAMPLE ANALYSIS 

Plant, animal, and aquatic (fish and benthos) tissues will be 
analyzed for those parameters which are determined to be present 
at above background levels during the soil and sediment 
sampling. Therefore, if a parameter has a "zero" background 
level (i.e., does not naturally occur) any indication of its 
presence in the soil or sediment is cause to analyze for that 
parameter. Several tissue samples (plant, animal, and aquatic 
fish and benthos) will be analyzed for CLP parameters that may be 
expected to be bioacumulators from biased areas. Similarly, 
known bioaccumulators such as strotium and cesium will also be . 
analyzed. Section 9.4 of the QAPP contains the samples analysis 
procedures. 

Roots and above-ground plant tissue samples will be washed prior 
to tissue analysis. The resulting liquor from the washing 
processes will be stored and a sub-sample of the root and above 
ground liquors will be analyzed separately. The weight of plant 
material and volume of wash liquor collected will be recorded on 
the analysis form. This procedure will isolate potential 
contaminants which may have accumulated on above ground plant 
deposition, and contaminants in the soil clinging to the root 
surface. The time of collection from the last rainfall will be 
annotated on the collection label to correlate with wash 
deposition on above-ground plant parts. 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
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U-234 Pu-238 
U-238 Pu-239 
Th-230 Pu-240 
CS-137 Ra-226 
Np-237 Sr-90 

Ru-106 
Tc-99 

Organic and/or inorganic substances will be analyzed for in 
biological tissue samples, if they - .  are found in soil, water, or 
sediment samDles. The oraanic and inoraanic substances currentlv 
known to be present in the Waste Management Area, as determined 
by WESTON (1987) studies and which may potentially be analyzed 
for in biological tissure samples include: 

Organics 

DDT 
fihloroethane 
Flouranthene 
Malathion 
Nitrophenol 
Orano-Pesticides 
PCB s 
Phenanthrene 
Pyrene 
TCE - 

Inorganics 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chloride 
Cyanide 
Flour ide 
Lead 
Mag ne s i um 
Mercury 
Nitrates 
Phosphate 
Po tass ium 
Silver 
Sodium 
Sulfate 
Vanad i um 
Zinc - 

- + (metal 

Final determination of parameters to be analyzed for uptake will 
be made upon receipt of soil, water, and sediment analyses. 

+ = Bioaccumulator . 
~~ - = Unknown, but may bioaccumulate 
no = Not known to bioaccumulate significantly 
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7.0 
FACILITIES TESTING PLAN 

7.1 OBJECTIVES AND JUSTIFICATION 

The objective of the Facilities Testing Plan is to determine if 
leakage has occurred from facilities which might potentially 
release hazardous materials: underground storage tanks located 
in the Production Area, the line from the clearwell to Manhole 
175, production storage pads, hazardous waste storage pads, 
dikes, ancillary below ground piping and sumps. These facilities 
have been in use for up to 36 years. Consequently, they may be 
near the end of their design life and have an increased 
probability of failure. Failure in an underground storage tank 
(or its related piping) could result in either gradual or sudden 
release of tank contents. Testing the integrity of these 
facilities by methods described herein will identify those areas 
requiring further investigation. Subsequent investigations will 
identify the extent of any contaminant release should testinq 
indicate that an integrity failure has occurred. 
testing plan is expected to require six months and is tentatively 
scheduled for February, 1988. 

The facilities 

7.2 TESTING FREQUENCY 

Underground tank testing as well as testing of the line from the 
clear well to Manhole 175, production storage pads, hazardous 
waste storage tanks, dikes, ancillary below ground piping, and 
sumps will be conducted once during the sampling program. 

7.3 FACILITY LOCATIONS 

The underground storage tanks which will be tested are located in 
the production area, and listed in Table 7.1. Their approximate 
locations are shown in Figure 7.1. All other systems are project 
wide. 

I. 7-1 
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7.4 TESTING METHODOLOGY 

Scope: The line from the Clearwell to Manhole 175, production 
storage pads, hazardous storage tanks, dikes, ancillary below 
ground piping, and sumps will be tested for integrity once during 
the sampling plan. These systems are plantwide and even extend 
outside the boundaries of the production area. 

The integrity testing programs will be accomplished on the 
following steps. 

1. 

2 .  

3 .  

Preliminary Data Collection 

o Assemble existing drawings and reference material 

o Identify lines, pads, tanks, dikes, piping, and 
sumps to be tested 

o Determine all operational characteristics, 
including flow rates and pressures where 
applicable. 

The integrity testing of the line from the clearwell to 
Manhole 175, production storage pads, hazardous waste 
storage tanks, dikes, ancillary below ground piping and 
sumps will consist of the following procedures: 

o Visual examination where ever possible. 

o Pressure testing of storage tanks and underground 
piping. 

o TV camera inspection of underground piping where 
feasible . 

A specific methodology will be submitted for approval after 
a subcontractor has been selected. 

Underground Tanks and lines will be tested using the 
proprietary Petroleum Tank and Line Testing method (Petro- 
Tite). This method will comply with the requirements of 
Ohio Fire Code Leakage of Flammable and Combustible Liquids" 
and as further specified by the manufacturer of the 
equipment selected for the test. This procedure was 
selected because product circulation during the PetroTite 
testing provides better temperature compensation than other 
tests. The following general procedures will be used: 

o The tank under test is completely filled with 
petroleum product, and all air pockets and bubbles 
are carefully located and bled. Lines connecting 
to the tank are valved off, or otherwise isolated: 
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o A stmdpipe is set up to increase the static 
pressure in the tank by a measured amount, thus 

. slightly displacing the ends of the tank: 

o A recirculating pump system is used to thoroughly 
mix the-product in the tank, eliminating 
temperature gradations or stratification. The 
temperature of the tank contents is measured and 
recorded: 

o The product added to maintain a constant level of 
fuel for a specified time (i.e., replacing any 
leakage) is measured using a graduated beaker: and 

computed . 
l 

o The leakage rate of product per unit of time is 

4. The main effluent line will be investigated first by 
examining water flow gain or loss in the effluent line. - 
This will be accomplished by installing flow measurement 
devices in the line at each of the four manholes between 
Manhole 175 and the Great Miami River. Flow measurement 
devices could consist of weirs installed in the channel, or 
ultrasonic flow meters. The following general procedures 
are used: 

o The flow measurement devices are installed in the 
pipe at each manhole and calibrated: 

o The flow from Manhole 175 is controlled so that it 
is steady, and flow in the pipe is allowed to come 
to steady state: and 

o Measurements are made, and the flow at each manhole. 
is calculated. Since no flow is added to or 
removed from the pipe, the flow at each manhole 
should remain the same. 

The measurements are conducted at several different ground 
water and flow conditions so that nearly all possible flow 
changes can be detected. The tests cannot be conducted when 
the pipe is flowing full. 

Sections of pipe with major losses or gains in flow indicate 
a high probability of cracking or other pipe failure, and 
should be investigated in greater detail. 

7.5 TEST RESULTS 

An underground tank leakage rate of more than .OS gal./hr/tank is 
unacceptable (NFPA, Bulletine No. 329). Tanks which show a 
higher rate of loss should be excavated for visual inspection, 
and repair or replacement of the tank or its connecting lines. 
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All sampling methods utilized in facilities testing will comply 
with the Environmental Safety and Health Program Standards as 
presented in Sections 3.0 through 7.0 of Volume 11, Environmental 
Health and Safety Plan. 

Any compromise in the integrity of the systems will necessitate 
the development of a sampling program for the analyses and extent I of any potential contamination. 
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