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E-CRU2-20.03.07 Pre-Desxgn Investigation

1.0 INTRODUCTION

- The preferred remedial alternative for Operable Unit 2 inciudes an on-site disposal of remediation

- material. The design of a disposal facility is required as part of these remedial action plans.

screening for an acceptable location for the disposal facility was performed using available

environmental sampling data. This data was evaluated by using an uncertainty kriging model to
determine if enough data was available to ensure accurate geological predictions. The model results
indicated that an unacceptable uncertainty existed in predicting lithologies for locating a disposal
facility. As-a-results € this Pre-Besiea Investigation for

on-site disposal facility was developed.

g the location of the

The purpose of the Pre-Pesign Investigation is to define the most suitable location of the disposal
facility within an identified best area at the E

based on Operable Units 2 and 5 Remedial Investigation/Feasibility Study (R.I/FS) investigations. The
identified best area is located on the east side of the FEMP and measures approximately 2000 feet
east to west by 5300 feet north to south (see Figure 1-1). This area is considered the best location for
an on-site disposal facility primarily based on the greatest thickness of gray clay which provides a
protective layer over the Great Miami Aquifer. Fate and transport modeling.and risk assessments in
the Operable Unit 2 Feasibility Study (FS) report have shown that a disposal facility in this area;
based on a feasible facility design and a 12zfoot gray clay layer; will be protective of human health

and the environment.

The boundary of the study area; identified on Figure 1-1; has been bounded on the north, east; and
south by the Oh

property line and water supply wells). The west boundary follows the 12 feet of gray clay contour
line with the exception of the northern portion of the west boundary line (above the pProduction

aArea), which was made based on identification of sand lenses within the gray clay.

Based on planning meetings with the B3

- -

G:\WPSC\94_809\SEC1-3.SAP, printed January 11, 1995 9:27am 1-1

000008



AREA

INVESTIGATION

000£ 8¢ 00029 00018+ 00008¢ 0006LY

0008L Y

> s b amem o e e

13133000

/

1382000

T — R T RS TS S § e+ e & T e [ SN
_ _ ﬁwzs—

1383000

1382000

9 o
9 p<]
% P o
o U @
wfll!ll!! h g o

Es— | J ¢ . - f

]4@ TS ~.

VIR LA\ & =y \ AN
000} 8 00028+ 00067 ¥ 000R/ ¥

SCALZ

=20

~——

200
INVESTEGATION AREA

.” PROPOSED

1-1

FIGURE

FILE NAME FER QUS RIDATA DATE STATE PLANAR COORDINATE SYSTEM 1927

ubp HI0majis 7uihs ynabul/sddz /GoUIIB Y/ s/

0006009



E-CRU2-20.03.07

‘ objective is to identify the most suitable hydrogeology in this identified best area on site. The field

components involve verification of the thiekest gray clay | s and the identification of

interbedded granular material. The second objective is the verification analysis of the protection of
human health and the environment. The field components include verification of (1) existing vertical
and horizontal uranium contamination; (2) solubility of uranium present; (3) retardation of uranium;
4 lateral and vertical}gradiems; and (5) background concentrations of uranium of water in the vadose
zone (background lysimeters). The third objective is to develop field information for the design of
the disposél facility. The field components include location and extent of any interbedded granular.

material and geotechnical information in the footprint of the disposal facility.

The Pre-Besign Investigation fieldwork will be preformed in a phased approach. The first phase will
include preliminary cone peneirometer testing (CPT) and water level measurements of existing wells.
This information ‘will be used to better plan the sampling location§ during the second phase. The
second phase will include the collection of data to identify the facility footprint which will include the
verification of proteétion of human health and preliminary geotechnical sampling. The third phase

‘A will be to collect the detailed geotechnical data from the facility footprint needed for the design of the
facility. ‘

Information from previous investigations pertaining to the study area was analyzed as a first s pin
developing this plan. Lithological data records were compiled into a block model and, by the means
of kriging, the level of certainty in knowing where interbedded granular areas exist was evaluated.

This analysis served as the basis for identifying locations for Phase I and prelirhinary locations for the
Phase II. '

The scope of work identified in this plan is for Phases I and II of the Pre-Besign Investigation

fieldwork. The scope of work for the Phase ITI investigation will be submitted in a separate plan.

- ~——
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E-CRU2-20.03.07 Pre-Design Investigation

2.0 SUMMARY OF PREVIOUS INVESTIGATIONS : 1

Existing FEMP reports were reviewed to obtain information that would be useful in locating the 3

disposal facility and/or in planning this Pre-Besiga Investigation. The reports reviewed are listed in .

. Table 2-1. | - | s
' TABLE 2-1 6

SUMMARY OF REPORTS REVIEWED DURING WORK PLAN PREPARATION :

_ 9

Author Date Report 10
Westinghouse April 1990 "Conceptual Design Report - Above-Ground n

Engineered Storage (AGES)"

Parsons December 1990 | "Pre-Conceptual Design Study - On-Site Low-Level =
Waste Disposal Facility" :

Parsons March 1992 "Conceptual Design Report for the Engineered
' Waste Management Facility"

June 1993 "Technical Report 5.1A, Engineering Evaluation

{DOE) Report for On-Site Disposal”
U-S5—Dept—ef Energy June 1993 "Technical Report 5.1B, Site 16
{DOE) Characterization/Geological Report for On-Site =
Disposal” :
Parsons March 1994 "On-Site Waste Disposal Cell Pre-Design Activities It
Engineering Report”
Parsons May 1994 "FEMP Glacial Till/Vadose Zone Hydraulic e
Investigations Report - Operable Unit 5"
U-S5—Dept—otEnersy June 1994 "Remedial Investigation Report for Operable x
¢DOE) Unit 5," Volume 1 of 5 -

P

most useful in obtaining data to plan the proposed work. These reports are: 4 =

¢ "The FEMP Glacial Till Report” 699571-994}

e "The On-Site Waste Disposal Cell Pre-Design Activities Engineering Report" (Parsons;
1994)

¢ Technical Report 5.1B, "Site Characterization/Geological Report of On-Site Disposal” .

- S - T
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FEMP-OU02-4 Revision 0
(DOE;; 1993)

* "The Draft Remedial Investigation Report for Operable Unit 5 at the FEMP" (DOE; 1994)

The "FEMP Glacial Till/Vadose Zone Hydraulic Investigations Report - Operable Unit 5"
the north edge of the area and one is within the south part of the investigation site (see Figure 8-2).
These lysimeters will be re-sampled during the Pre-BDesiga Investigation.

The report "On-Site Waste Disposal Cell Pre-Design Activities Engineering Report” (Parsons; 1994)
focused on the southwest corner of the current study area. Technical Report 5.1B “Site
Characterization/Geological Report of On-Site Disposal” (DOE, 1993) provided data concerning
geological and geotechnical engineering characteristics on the north and east boundaries of the current
study area. Data from these investigations were incorporated in an uncertainty analysis using solid

block modeling.

The "The Draft Remedial Investigation Report for Operable Unit 5 at the FEMP" (DOE; 1994)

contained interpretations of stratigraphy and boring/well log data that was used in the development of

These existing studies, as well as miscellaneous monitoring activities undertaken during remedial

investigations, have provided greater

than 150 borings/wells within the boundaries of the study

area.

The present work plan is based upon the existing data gathered from these reports in the following

ways:

1. Thickness maps of brown and gray till, based upon existing data, are used to plan total
depths for sampling; :

2. Existing data are used to construct a 3-dimensional kriged model of the site geology;

3. The kriged model of the site geology is used to estimate the uncertainty of the current data
on location and extent of sand units within the tillj; and

4. The location for future samples will be guided by the need to reduce uncertainty about the

] ' = o
3~
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E-CRU2-20.03.07 Pre-Design Investigation

location of sand within the till.

The 3-dimensional kriged model was developed using existing lithological data records within the
brown and gray clay within the study area. These records were converted into a 0/1 indicator

variable, where a value of 1 was assigned to records designated as "sand” or "gravel”. All other
records were assigned a value of zero. A block model was created with the following parameters

(measurements in feet):
Easting Range 1,380,900-1383,100 (1927 State Planar)
Northing Range 477,500-438,200 (1927 State Planar)

Elevation Range 548-616

Block Size 100(East) x 100(North) x 1 Elevation

A statistical distribution of the 0/1 variable was estimated for each block in the model using indicator

kriging. Based on a sand/nonsand decision point of 0.5, and the 0/1 distribution assigned to each ‘

decision point of 0.5 and marked as a "sand"” block. Using this new variable, areas were defined
where there is a greater than 5% probability that the sand units are present. Conversely, the inverse

of these areas represent the areas where, with a 95% confidence, there are no sands present.

The distribution that indicator kriging assigns to each block is defined by the two parameters: the
mean value and the standard deviation of the distribution. The mean value is primarily influenced by
the ratio of Os and 1s in the nearby samples. The standard deviation is primarily influenced by the
quantity and spatial nature of the samples around the block. As coverage of the samples around a

block increases, the standard deviation decreases and vice versa.

Areas where the sample data is biased towards Os or Is are denoted as having "consistent" data.
Areas where the sample data has a mixture of Os and s are denoted as having "inconsistent” data.

Using this terminology, four types of areas are defined for locating additional sampling:

- 000013
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TABLE 2-2

sy
———

k4
Wk

UNCERTAINTY OF KRIGED ESTIMATES

Many Samples

———

|

Few Samples

Pre-Design Investigation

Consistent-data

Type I. well understood and Type II: not well understood
homogeneous and possibly homogeneous
Inconsistent-data Type OI: well understood and | Type IV: not well understood

heterogeneous

and possibly heterogeneous

Type I and IV areas have been considered in this plan for additional sampling. Confirmation

sampling is recommended for Type I areas and no additional sampling is recommended for Type II

areas. A preliminary determination of the study area has been made based on existing data and

presented to EPA and OEPA during a planning meeting. The Phase [ CPT information will be added

to this uncertainty analysis prior to planning the specific Phase II sampling locations.
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Pre-Design Investigation

3.0 DATA QUALITY OBJECTIVES

3.1 DATA QUALJTY OBJECTIVES

Data quality objectives (DQOs) are quantitative and qualitative descriptions of the data required to
fuifill the purposes of the sampling effort. This section presents the results of the DQO development
process for this Operable Unit 2 sampling activity. The process determines the necessity of sample

collection, sample types, location and number of samples, and analytical requirements.

3.1.1 Purposes of Sampling Effort

%% and sampling activities are intended to satisfy the following overall

purposes:

Verify the most suitable geology and hydrogeology for the disposal facility with the identified
" best area. ’

o Identify the thickest gray clay.
¢ Identify imterbedded granular material. ‘
[

Define areas that are relatively geologically homogeneous, so that specific tests of the soil an
water can be related to known volumes of media in the study area.

)

ed in groundwater fate and transport models in the ¢
QU5) FSs.

Verify existing vertical and horizontal uranium contamination.
Determine the solubility of the uranium present.

Determine the soil retardation of uranium.

Identify the vertical and lateral perched groundwater gradient.
Determine the background uranium concentration in the vadose zone

Develop initial information for design of the disposal facility.
e Identify the initial geotechnical properties of the soil.

7

- ~. 000045
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chemical water; aaé soil samplmg, r.he nested well samplmg and analysns K, sampling;

and the lysimeter sampling and analysis. These DQOs were developed using the following steps:

The problem statement

The decision

Inputs that affect the decision

Boundaries of the study

The logic statement

Constraints on the uncertainty of the decision
Obtaining quality data

Summary

Specific DQOs for this § i (PSP) were developed and are presented in Attachment I.

Data requirements and corresponding sampling activities are presented in Table 3-1.

3.2 SSIGNMENT OF EXISTING ANALYTICAL DQO
One of five

FE _P)—detmed analvtical support levels
(ASLs) are assigned to all data to be collected dependmc on the intended use of the data. For this
plan; the ASLS levels for each type of analysis is provided in Table 3-2.

CERCLA Quality Assurance Project Plan (SCQ) and are summarized in Table 3-3.

3.3 QA/QC REQUIREMENTS

Ed -~
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FEMP-OU02-4 Revision 0

3.3.1 Project Requirements for Self-Assessments, Surveillances

Self-assessment and independent assessments of work processes and operations shall be undertaken to
assure quality of performance. Self-assessment shall be performed by the Environmental Division,
shall encompass technical and procedure requirements, and may be conducted at any point in the {

project.
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Pre- Dcslgn [nvesueauon

December 13, 1994

TABLE 3-1

DATA REQUIREMENTS AND PROPOSED SAMPLING ACTIVITY

Basis for Data Requirement

Proposed Sampling Activity

Verify the thiekest gray clay t

Define the location and extent of sand
lenses, and collect additional data
using the least obtrusive method
possible.

Locate areas that contain relatively
homogeneous geological conditions and
obtain the least number of samples
required to characterize the required
properties of the clay and sand.

Define locations for required data by using a kriged 3-D
model of sand and the uncertainty of the current model
of sand. Locate first phase of sampling within areas of
highest uncertainty.

Utilize cone penetrometer sampling to minimize damage
to the clay and define areas of relatively homogenous
geology Use soil samplin wlth an auger to conﬁrm

Characterize soil borings to locate areas of sand.

Perform water level measurements of existing and new
wells to perform inverse modeling to assist in
determining connectivity of sands.

Verify existing vertical and horizontal
uranium contamination and solubility.

Collect soil samples from the brown and gray clay for
total uranium and TCLP uranium analyses.

3d lysimeters and collect water samples.
ples for chemistry, radio-isotopes and
evaluate the apparent age of water.

Verify the ability of the brown and
gray clay to retard the migration of
uranium.

the brown and graey clay for
} analysis.

Collect batch samples fro:

Measure the vertical and lateral
hydraulic gradient and permeability of
the till to estimate vertical percolatlon
of water.

Drill and install nested wells to measur hyd
gradient in brown &H and gray till. L
samples from the borings will
permeabxlm-meagureé——bee—é*ese—éam—ee—es«amace—ehe

potentinlveloeityof-watet:

Determine the background uranium
concentration in the vadose zone

Install nested lysimeters in a background area and collect
water samples for total uranium analyses.

Identify initial geotechmcal propemes
of the soil

Drill borings and take samples for preliminary
geotechnical sampling. -

I R
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FEMP-OU02-4 Revision 0
December 13, 199‘

TABLE 3-2

ANALYTICAL SUPPORT LEVEL FOR THE
PRE-BESIGN INVESTIGATION

——
—

Type of Analysis Analytical Support Level

Cone Penetrometer B

Water: ' |

_ General Chemistry; :
Radiological (except Tritium)
Tritium

Silica - Radiological

Soil:
Radiological
Geotechnical

U |mow

w O

] — _ 000019
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TABLE 3-3

ANALYTICAL SUPPORT LEVELS

Support
Level

Description

December 13, 1994

Typical Data Uses

“ A

Qualitative Field Analysis - This level is characterized by the
use of portable instruments that can provide reai-time data to
assist in the optimization of sampling point locations and in
providing heaith and safety support. Data can be generated
regarding the presence or absence of contaminants (e.g.,
radionuciides, volatiles) at sampling locations. Analogous to
Environmental Protection Agency (EPA) analytical level 1.

¢ Site characterization
* Monitoring during implementation

Qualitative, Semi-Quantitative, and Quantitative Analyses -
This level may include the use of more sophisticated screening
techniques, such as portable analytical instruments that can be
used on-site (close-support laboratories). Depending upon the
types of contaminants, sample matrix, and QC checks applied,
qualitative and quantitative data can be obtained. Analogous to
EPA analytical level 2.

¢ Site characterization

¢ Evaluation of alternatives

* Engineering design

¢ Monitoring during implementation

Quantitative with fully defined QA/QC - Laboratory analyses
generated with full QA/QC checks of types and frequencies
specified for ASL D according to FEMP-specified analytical
protocols for radiological and nonradiological parameters. The
analytical methods are identical to ASL D for QA/QC sample
analysis and method performance criteria. However, the data
package does not typically contain raw instrument output but
does include summaries of QA/QC sample results. ASL C
may be used when analyses require a rigid, well-defined
protocol, but where other information is available, so that a
complete raw data package validation effort is not required.
Laboratories are required to retain, in the project file. raw
instrument data to upgrade ASL C reports to ASL D.
Analogous to EPA analytical level 3. '

® Risk assessment

e Site characterization

o Evaluation of alternatives

¢ Engineering design

® Monitoring during implementation

Confirmational with complete QA/QC and reporting - Provides
data generated with a full complement of QA/QC checks of
specified types and frequencies according to FEMP-specified
analytical protocols for radiological and nonradiological
parameters. The data package includes raw instrument output
for validation. These data may be used to confirm data
gathered at ASLs B and C, and when full validation of raw
data is required. Analogous to EPA analytical level 4.

® Risk assessment
o Evaluation of alternatives
¢ Engineering design

Nonstandard - Analyses by nonstandard protocols that often
require method development or validation (e.g., when -
extracting detection limits or analysis of an unusual chemical
compound is required). New methods may be deveioped for
ASL E data to allow for parameters or matrices that cannot be
analyzed by existing standard methods. Analogous to EPA
analytical level §.

e Risk assessment

G:\WPSC\94_809\SEC1-3.SAP, printed Jaguary 11, 1995 9:27am
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December 13, 1994.
Independent assessment shall be performed by the FEMR | QA organization by
conducting
surveillances. As a minimum, one surveillance shall be conducted, consisting of
monitoring/observing on-going project activity and work areas to verify conformance to specified

requirements. Surveiilances shall be planned and documented in accordance with Section 12.3 of the
SCQ.

3.3.2 Field QA/QC Samples

Field QA/QC samples will consist of duplicates ¢(seil-and-groundwater}, field blanks (groundwater),
and equipment rinsates {groundwates). The collection of field QA/QC sampies are discussed further
in Section 8.0. '

1

and isotopic uranium.

A duplicate sample will be collected for every round of water sample collection? or 1 in 20 water

saxﬂples, whichever is greater, the duplicate will be analyzed for g

/inorganics, total
and isotopic uranium, and tritium { . One-seil-chainins-duphcate-shal-be-colected-from

A field blank will also be prepared during water sampie collection at each location

and analyzed for inorganics;

and total and isotopic uranium.

One Cone-—Penetrometer—Tsting(CPT) duplicate will be tested for every tenth CPT location tested.

= . I~

= —
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3.3.3 Field Changes to the PSP

Field changes to the PSP are at the discretion of the field geologisf, sampling technician, and/or the
Pre-Design Investigation I & Projeet-Engineer. Prior to implementation of the field

¢ Projeet-Engineer shall be informed of the proposed changes and the
circumstances requiring the changes. Any changes to the activities specified in the PSP i
t ProjectEngineer and Quality Assurance prior to

implementation. Changes to the program shall be documented on the applicable Variance Request

changes, the ;

must have the approval of the ]

Form within one week of 3 approval. Field changes to the sampling activities defined in this

of sampling or add additional sampling locations.

=~ S -
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4.0 ORGANIZATION AND RESPONSIBILITIES

4.1 ORGANIZATION

This section describes the organizational and management structure to be used in implementing the
Operable Unit 2 Pre-Bdesign Work Plan at the FEMP. An Environmental Restoration Management
Contract (ERMC) has been impiemented at the FEMP site to manage the restoration activities, with
Fernald Environmental Restoratibn Management Corporation (FERMCO). FERMCO; reporthfjiag
directly to the Department of EnergyiFernald Field Office (DOE-FN): and;—will-acts as the main
contractor for FEMP activities and coordinator of technical support and remediation subcontractors.
Under the current FERMCO organizational structure, Operable Unit 2 activities will be the
responsibility of Comprehensive Environmental Response. Compensation, and Liability Act/Resource
Conservation and Recovery Act (CERCLA/RCRA) Unit 2 (CRU2), with such activities being

conducted by individuzis of various disciplines matrixed to CRU2 from other FERMCO departments
(see Figure & 4.1).

4.2 RESPONSIBILITIES ‘

The major tasks that constitute the Operable Unit 2 Pre-Bgesign Investigation organizational

responsibilities to carry out those tasks are identified here. Primary responsibilities for implementing
the Operable Unit 2 Pre-Bdesign Work Plan will rest with Operable Unit 2 of the FERMCO
organization. with additionai necessary support provided through matrixing from other FERMCO
departments and through subcontracts as appropriate to ensure quality and timeliness. Task-specific

responsibilities will be implemented as follows:

1. Compiete overail planning, integration, execution, and support of the Operabie Unit 2 pre-
design program. Implementation of these activities is the responsibility of the
Environmental/Engineering Section matrixed to CRU2.

2. Prepare and obtain approval of Operable Unit 2 sampling and analytical procedures.
Development of any new procedures will be the responsibility of the Planning Group within
the Environmental/Engineering Section of CRU2. New procedures will be submitted to
EPA for apnroval, as exceptions or addenda to the SCQ.

U.S. Environmental Protection Agency (EPA) and the Ohio Environmentai Protection
Agency (OEPA) for their review and approval before sampling activities are initiated. .

Ed .~
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4. Conduct the field program in accordance with the SCQ, established procedures, and the
SAR PSE, mcludmg all aspects of monitoring, sampling, and shipment of samples.

to ensure
ghtte and perform the
geotechnical testing for geotechmcal sample selection, analysis; and interpretation.

5. Review and validation of chemical data collected during field sampling/field
charactertzatxon program will be conducted by the Data Quahty Management Department of

eoHection-and-reporting-proeesses. 'I'hese tasks wxll be performed in accordance thh the
approved SCQ data validation procedures. Validated data will be entered into the FEMP
Site-Wide-Environmental-Database~SED).

equirements of verify-attainment-of-the data
Plan. Various facets of this task will be the

responsnblllty of the Envuonmental/Engmeermg Section of CRU2, including the Pre-design
Investigation Group, and the Data Management Group.

4.3 SAMPLE TEAM ORGANIZATION

4.3.1 Organizational Structure

Sampling for this project will be performed by both Parsons and the Site Characterization Department
of FERMCO. A schematic presentation of the organization is provided in Figure 4-1. Due to the
nature, objectives; and programmatic requirements of this project, actual sam.pling locations and
analvsis parameter selection have been designated by FERMCO personnel of Operable Unit 2.

Parson’s geotechnical personnel will be responsibie for retrievins ! geotechnical sampies and

producing the subsequent field boring logs. FERMCO personnel will be responsible for assisting in

. well construction, water sample collection‘;% and shipping of samples to the

analytical lab.

Additional sampling custodian staff may be utilized to provide an interface between the sampling

crews and the FEMP or contract laboratory to be used for sampiéiag analysis.

< o -
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‘ 4.3.2 Responsibilities of Team Members

Overall project management will be provided by Mr. Don Walker, who is matrixed into CRU2.

Reporting to him are the following functionai groups:

¢ Regulatory Programs - responsible for assuring that the regulatory basis for the design is
met by the proposed data collection

e Procurement/Contracting - Responsible for obtaining the required subcontract services
e Project Controls - Responsible for tracking costs and scheduling data o

* Pre-Bdesign Investigation Task Manager - Responsible for defining appropriate objectives 1
for the program and reviewing data :

* Engineering - Responsible for geotechnical testing and geotechnical data interpretation.

’ Field sampling personnel from Environmental Field Programs are responsible for the collection of the

samples in accordance with the approved SAR PSP. All activities associated with the execution of

124

sampling are to be documented on the appropriate Field Activity Paiby Logs (FABLs) which are to be
completed, by the sampling—technicians

responsible for ensuring that the proper sampling equipment is available and in serviceable condition. :

t, for each location. These technicians are also .

Also, proper decontamination of equipment between each sampling point is the responsibility of these
staff.

Additional sampling custodian staff who interface with the FEMP or contract laboratory are
responsible for ensuring that proper sampling containers, preservatives; and sampling coolers are

available and in serviceable condition.

Analysis Request/Custody Record (SWAR/CR) Form to be completed prior to submittal to the
appropriate FEMP or contractor laboratory for analysis, are the responsibility of the sampling
custodian. Finally, sampling custodians are responsible for logging in all collected samples,

. delivering the samples to the FEMP laboratory or sending the samples; with accompanying '
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paperwork, to the contract laboratory. These personnel are a part of the Environmental Field

o~
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5.0 HEALTH AND SAFETY CONSHDERATIONS

The most successful methodology for providing an effective health and safety program for any activity
is to ensure that involved personnel have received adequate training prior to implementation of the
fieldwork. Employee awareness of all physical, radiological, and chemical hazards which may be

encountered will be accomplished by training throughout the planning and execution of this project.

All FEMP employee and subcontractor personnel who will be performing fieldwork during this
project will be required to have participated in all Occupational Safety and Health Administration
(OSHA :mandated 1910.120 Hazardous Waste Site Worker training. In addition, all applicable

annual refresher training will have been taken by the individuals.

U.S. DOE regulations at the FEMP require a series of site-specific training courses. These courses
are designed to augment OSHA required training and provide additional training specific to the
"hazards which exist at the FEMP.

Field personnel participating in the performance of this project will be trained to the SCQ '
requirements, the FEMP Heaith and Safety Plan; and the Fask ¥ Specific Health and Safety
Plans.

In summary, employee awareness and clearly delineated lines of authority and responsibility have

been designed to prdvide for effective health and safety related knowledge speciﬁc to each activity.

5.1 TASK SPECIFIC PLANS

applicable U.S. DOE, U.S. EPA, OSHA, and State of Ohio Health and Safety Regulations.

Additionally, all practices will be managed in accordance with commonly accepted practices used in

the hazardous waste industry.

Prior to the implementation of fieldwork which involves c

drilling, trenching,
or soil boring, a Penetration Permit will be obtained. Before a Penetration Permit is obtained, the

area of concern is investigated and compared against the site database for underground utilities in the

G:\WPSC\94_809\SEC4-7.SAP, printed January i1. 1995 9:33am 5-1
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area. No drilling, trenching or soil borings will be performed without a valid Penetration' Permit

being obtained prior to actual performance of the fieldwork.

Field activities p : ask
Tesk speeifie health and safety plans hasve been prepared in accordance with the FEMP Site Health
and Safety Plan. For each project task and subtask, health and safety technician coverage is provided

by the assignment of a technician to monitor the activities of the field crew.
and safety plans provide for the hazards typlcally encountered by personnel when performmg the
specnﬁed fieldwork.

Tasks not covered by the existiag plans will have specific health and safety planning

documents prepared, or existing documents will be revised as needed. Proper equipment to be used
for health and safety monitoring and personnel protection are specified. Criteria for the selection of

monitoring equipment and protective clothing are detailed.

Each member of the field crews is required to participate in a health and safety training session which

is specific to each field project, prior to performance of this fieldwork.

- -~

G:\WPSC\94_S80NSEC4-7.SAP, printed Janvary 11, 1995 9:33am - 52
00002




E-CRU2-20.03.07

FEMI;:0U02-4 Rev :on 0

5.2 RADIOLOGICAL MONITORING AND CONTROLS

Radiological monitoring for this work plan will be achieved using existing institutional controls-
commohly utilized at the FEMP. For those areas of the FEMP which are under existing institutional
radiological controls, any employee who will be entering such areas is required to possess and wear a
Thermoluminescent. Detector (TLD) to monitor for exposure to radiological contamination. In

addition, each employee is required to participate in a regularly scheduled urine analysis program

which is designed to monitor for radiological exposure. Hg £

Monitoring results; which exceed FEMP-determined exposure guidelines; will be further evaluated as

to the possible source(s). Measures necessary to remediate radiological contamination sources will be
implemented. Such measures may inciude, but aré not limited to, personnel training, '
decontamination, employee exposure monitoring, increased personnel monitoring, Pﬁersonnel
Pprotective Egquipment, and sampling of suspect materials encountered.

If the responsible radiological technician assigned to the field activities being-pertormed identifies a
real or potential condition which could or will result in an unsafe condition. then that person has the

responsibility to cease field operations until such time as the unsafe condition has been corrected.

- -
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5.3 NONRADIOLOGICAL MONITORING AND CONTROLS
Monitoring of potential health and safety prooiems associated with nonradiological hazards are

evaluated by a health and safety technician. Also, all field crews are responsible for hazard

awareness and recognition. Taskispecific training is designed to enhance the performance of all

fieldwork using good and safe work practi:-

Evaluating the potential for personnel exposure to organic contaminants will be achieved mainly
through the use of aa-H-Nu—PHO&- Photoionizatidn Detector. Other equipment which could
potentially be used includes Pragertubes;-oxygen meter§§ and combustible gas indicators. Proposed
work in the East Area will be undertaken using protective level D, since the area is not a

radiologically controlled area.
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FEMP-.

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

The primary objectives of the QA/QC sections of this plan relate to the collection'of field information
needed to select a preferred location for the footprint of a 2.5 million cubic yard capacity disposal
facility. Specific objectives of this field sampling effort will be designed, organized; and implemented
in a manner which will optimize the collection of information which meets predetermined data-quality
308, To ensure that information is gathered in such a manner that data-quality

The fundamental mechanisms that-with-be used to achieve these project quality goals can be

categorized as prevention, assessment, and correction. These components are further described as

follows:

1. Prevention of defects in the data quality through planning and design, documented
instructions and procedures, and careful selection and training of skilled, qualified
personnel. ‘

2. Quality assessment through a program of regular audits and surveillances to supplement
continual informal review.

3. Permanent correction of conditions adverse to quality objectives through a close-looped
corrective action system.

6.1 FIELD AND-IABORATORY-QUALITY CONTROL SAMPLES

Field QC samples will be taken to evaluate the possibility that some controllable practice, such as

decontamination, or sampling technique may be responsible for introducing bias in project analytical
results.. Three types of QC samples will be collected for chemical samples: sampling equipment

rinsates. field blanks. and duplicate samples (Section 4.1, SCQ).

defined in the following manner:

- | i~ 00003<
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Accuracy and Precision

Accuracy is defined as degree of conformity to the true value, and is achieved by using recognized
calibration standards. Precision is defined as degree to which measurements of replicates agree to one
another, being free from bias or drift in the measurement data. A measure of precision is obtained by

conducting duplicate analyses and then by assessing the agreement of the measured values.

Accurate and precise data will be achieved through the use of sampling and analysis procédur&s that
minimize biases, through the use of standard procedures, through the meticulous calibration of field
and analytical equipment, and by implementing corrective action whenever measured accuracy and

precision exceed pre-established limits.

Sensitivity
Sensitivity is defined as the capability of indicating minute differences. The sensitivity of field

measurements (eg., penetrometer measurements) will be estimated.

Refer to Section 4.2 of the SCQ for additional detail. ‘ _

6.3 COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY

Comparability are defined in the following manner:

Completeness

A sufficient number of successful ¢ratid) measurements, at least 90 percent, must be obtained to

within the proposed pre-desiga-investigation-area

Representativeness _ A
Representativeness is the extent to which reported analytical resuits factually depict the chemistry of
the sampled environmental media. This will be assured by following the SCQ, Appendix K. It is

optimized through proper selection of investigation locations, sampling sites and intervals, proper

sample handling and analysis. ‘
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Comparability

Comparability is the extent to which comparisons among separate measurements will yield valid
conclusions. Comparability among measurements in the remedial investigation will be achieved
through the use of rigorous standard field installation, sampling, document control, data reporting,

and analytical procedures.
Refer to Section 4.3 of the SCQ for additional detail.

6.4 TRAINING, RECORDS ADMINISTRATION, AND DOCUMENT CONTROL

All FEMP employees and subcontractors assigned to this project will be required to participate in a

series of regularly scheduled training sessions which are designed to enhance employee awareness of
each one’s responsibilities and duties in the project. Field staff will receive comprehensive project
and task specific training. Project daily "Tailgate Safety Meetings" will augment health and safety

and project objectives training prior to the project start.

* Refer to Section 4.4 of the SCQ for additional details.

6.5 PERFORMANCE AND SYSTEM AUDITS
To verify compliance with the SCQ and project-specific requirements, the FEMP project manager and
designated FEMR Eny

: I QA organization shall be responsible for scheduling and conducting
QA audits and surveiilance. Audit results of activities covered by the SCQ are available to the EPA
upon request to DOE/FN. EPA may conduct external audits of FEMP activities covered by the 1991

Amended Consent Agreement as required.

As a minimum, audits shall consist of evaluation of the QA program and procedures, effectiveness of
the implementation. and review of associated project documentation. Audits shall cover applicable

laboratory activities, field operations and documentation; and final reports. Auditing shall be

performed in accordance with DOE guidelines, the SCQ and applicable PSPs.

= P RS
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Pre-Design Investigation

As a minimum, surveillance shall consist of monitoring/observing ongoing project activity and work
areas to verify item and activity conformance to specified requirements. Surveillance shall be

scheduled, planned, and documented.

Refer to Section 12 of the SCQ for additional details.
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e 7.0 FIELD ACTIVITY GUIDELINES

7.1 EIELD ACTIVITY REQUIREMENTS A '
This section presents a generalized description of the field activities proposed to complete Phase I and
II of the Pre-Bdesign Investigation. Field activities will consist of non-intrusive geotechnical
surveying using a cone penetrometer, and intrusive sampling of soil, subsurface soil, and groundwater
media using as soil auger. These will be accomplished in a phased approach; Phase I will consist of
cone penetrometer testing, while Phase II will include installation of soil bbrings and monitoring

wells, and the collection of soil and groundwater samples.

Procedures to be used during the performance of the field operations are derived from several FEMP

program plans, procedures, ASTM guidance, and EPA sources. FEMP program plans, specifically

the SCQ-Site-Wide-RIAFS-WorlRlan: and FEMP SC/DM Department Standard Operating

Procedures will be used as guidance documents. U.S. EPA procedure reference sources include the

"Compendium of Superfund Field Operations Methods" and "Hazardous Waste Site Disposal 1
‘ Operations.” Guidance for field activities is presented in Section 7.2 below.

For those field activities for which adequate procedures do not exist, activity-specific procedures are
presented. These procedures will be in accordance with comxhonly accepted investigative techniques

and recognized industry practices.

Because there is a possibility that the FEMP and surrounding area may contain archaeological sites,
which are protected under Federal law, procedures have been developed to properly protect these
sites. If any material is encountered during this investigation which may be a culturai or
archaeological resource, work will stop immediately and the appropriate people notified. Attachment

II outlines this procedure in greater detail.

- c -

¢ LW S - -
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7.2 FIELD OPERATIONS PROCEDURES

Tables 7-1 through 7-5 provide references for administrative, field, and sample handling/laboratory

procedures for various activities in the Operable Unit 2 field investigation. These activities are’

Geological survey using a cone penetrometer : -
Soil sampling for geotechnical soil properties

Soil sampling for selected chemical/radiological analysis

Groundwater sampling for selected chemical/radiological analysis

Lysimeter installation

Well installation

Water level measurements

- | ~000037
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TABLE 7-1

REFERENCE GUIDELINES

Administrative Procedures

Reference Documents

QA/QC
QA/QC of Grout

Chain of Custody
Corrective Action

Daily Logs

Variances

Document Change Request

SCQ Sec;,tions 4, 5, 10, and 11; Appendix A/Table 2-2; Appendix D; Appendix J

ASTM C109-92 “Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars”

SCQ Volume [, Section 7.1;
RUFS Fernald Project Policy and Procedures Manual, FPP-401, Section 5.1.12

SCQ Volume I, Section 15.2;
RI/FS Femnald Project Policy and Procedures Manual, FPP-210 ?

SCQ Appendix J, Subsection J.4.1

SCQ Volume I, Section 15.4.1;
RI/FS Fernald Project Policy and Procedures Manual, FPP-203

SCQ Volume I, Section 4.4.3.2;
RUFS Fernald Project Policy and Procedures Manual, FPP-200

Field Procedures

Reference Documents

General Drilling Practices

Monitoring Well/Piczometer
Design, Installation, and
Abandonment

Abandonment

Well Development

Field Screening of Sampies
for Radioactive
Contamination

Decontamination

SCQ Section 5.2.1; Appendix J, Subsection J.4.2

SCQ, Section 5.2.2; Appendix J, Subsection }.4.3;
PCN-EM-GW-004-1-01 and -02 - Standard Operating Procedure for Well
Plugging and Abandonment

ASTM D5299-42 "Standard Guide for Decommissioning of Groundwater Wells,
Vadose Zone Monitoring Devices, Boreholes and Other Devices for
Environmental Activities”

OAC 3745-9-10 "Abandonment of Test Holes and Wells”

ASTM C150-92 "Standard Specification for Portland Cement”
SCQ Appendix J, Subsection J.4.4

SCQ Appendix K, Subsection K.5.3.2;
RU/FS Fernaid Project Policy and Procedures Manual, FPP-600

SCQ Appendix K, Subsection K.11

Sample Handling/
Laboratory Procedures

Reference Documents

Classification,
Transportation, and
Shipment of FEMP RI/FS
Samples

RI/FS Fernald Project Policy and Procedures Manual, FPP-601;
SCQ Appendix K. Subsection K.10: Volume I, Subsection 6.7:
Compendium of Superfund Field Operations Methods, Section 6.0

= T
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GROUNDWATER SAMPLING PROCEDURES

TABLE 7-2

Pre-Design Investigation
lan

FEMP-OU024 Revision 0 .

Administrative Procedures

Reference Documeants

See Table 7-1

See Table 7-1

Field Procedures

Reference Documents

General Groundwater Purging and
Sampling Techniques

Water Level Measurements

Field Analytical Methods

Parameter-Specific Sampling
Procedures

Decontamination

SCQ Volume I, Subsection 6.2; Appendix K, Subsection K4.2;
SC-GWM-FO-201 Groundwater Sampling Activities

SCQ Volume I,
EP-GWM-

ion 6.2.2.1; Appendix K, Subsection K.4.2.1;
i Groundwater Elevation Measurements

SCQ Volume I, Subsection 6.2; Appendix K, Subsection K.4.1

SCQ Appendix K, Subsection K.11

SC-GWM-FO-201 Groundwater Elevation-Measurements

Sample Handling/Laboratory

Reference Documents

@

' Procedures
Classification, Transportation, and See Table 7-1
Shipment of FEMP RI/FS Sampies
G:\WPSC\94_809\SEC4-7.SAP, printed January 11, 1995 9:33am 74
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TABLE 7-3
. UNSATURATED ZONE SURVEY PROCEDURES AND REFEREN
Administrative Procedures Reference Documents
See Table 7-1 See Table 7-1
Field Procedures Reference Documents
Lysimeter installation and sampling ASTM D4696;

Decontamination

Sample Handling/Laboratory
Procedures

Reference Documents

Sample Handling and Analysis

G::WPSC\94_809\SEC4-7.SAP. printed Jauary 11. 1995 9:33am 7-5

Sections 8.5 and 8.8 of this Sampling-end-AnalysisPlan PSP

Analabs, A Unit of Foxboro Analytical. "Operating and Service Manual
for Century Systems. Portable Organic Vapor Analyzer (OVA) Model
OVA-128 and Optional Accessories. Revision C”
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FEMP-OU024 Revision 0.

4  TABLE 7-4

GEOTECHNICAL SURVEYING PROCEDURES
1

Administrative Procedures ’ Reference Documents
See Table 7-1 See Table 7-1
Field Procedures Reference Documents

Penctrometer Techniques Sezo -7 8.3.1 of this Semphiag—e— -Analysis-Rlan 3
: A5 7 . D 3441-86 "Standard Mewod for Deep, Quasi-Static,
Conc and Friction-cone Penetrometer”

i 000041
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Pre-Design 1n§mtigation

FEMPOU024 Revision 0

TABLE 7-5

SOIL SAMPLING PROCEDURES

Administrative Procedures

Reference Documents

See Table 7-1

See Table 7-1

Field Procedures

Reference Docujnenb

Generai Drilling Practices
Subsurface Sampling
Surfac;e Sampling

Field Screening of Sampies for Radioactive
Contamination

See Table 7-1
SCQ Appendix K, Section K.5.3
SCQ Appendix K, Section K.5.1

SCQ Appendix K. Section K.11:
RI/FS Fernald Project Policy and Procedures Manual, FPP-600

Decontamination See Table 7-1
Sampie Handling/I aboratory Reference Documents
Procedures
Classification, Transportation, and Shipment of See Table 7-1

FEMP RUFS Samples

Geotechnical Analyses

G:\WPSC'.94_80NSEC4-7.SAP. printed January 11, 1995 9:33am

* ASTM reference methods as shown on Table 8-5
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8.0 FIEL '\MPLING PLAN

8.1 SAMPLE TYPE.LOCATION AND . - _YSES

Table 8-1 and Figure 8-1 is a summary of so:. mple collection proposed for the pre-design activity.
Table 8-2 presents totals for the chemical analysis for soil and water, and Table 8-3 summarize water

level measurements for inverse modeling.

Sample collection methods and field and analytical methods and procedures are discussed in the
following sections. |

8.2 FIELD PROGRAMS

8.2.1 Cone Penetrometer Testing

8.2.1.1 Objectives ' : .

Cone penetrometer testing (CPT) is prﬁnosed a—a—pela&w%mmve—se&%s&apha&meebed—smee

CPT locations are shown on Figure 8-1. The CPT activity will preceded other
activities proposed for the Pre-Bdesign Investigation. The locations for the CPT were selected by 3-

dimensional model of uncertaintizs and wil. -oliment existing data in the following areas:

- Where existing lithological samplin. - .s sparse, but the existing data were relatively
homogenous with respect to the detection of clay or sand materials. and

- Where existing data were sparse. ~ut the data were inconclus :oncerming clay or so=2,
These areas are possibly geologica..v heterogenous and were  .cted .. : additional

characterizations.

These areas were selected since-the-addition—of even limited data would increase the certainty

in geologlcal interpretation. ' . .

G:\WPSC\94_809\SEC8.SAP. January 11, 1995 v:35am 8-1 00@@@3
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SUMMARY SHEET OF

SOIL SAMPLES
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11471
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11473

11474

11475

11476
11477

11478

11479

11480
11481

Lysimeters

11482

11483

11484

11485

11486

11487

11488

11489
11490
Wells

11491

11492
11493
11494
11495
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TABLE 8-1

SUMMARY SHEET OF

SOIL SAMPLES
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D Duplicated sample

Comments #6, 7, 8, & 17
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TABLE 8-2

CHEMICAL ANALYSES
FOR SOIL AND
WATER SAMPLES

- Analvtes and Number of Samples

£l 3
z sl &
£ S| 2
= 3|
Sl e £l g
= = é =1
5.2l 2l e |25
Location Tvpe 5 g 5 8 é é —ms 2 8 E
9 Lysimeters (Water) 36/ 36| 36|/ 9 9 9 9] 10 3
) (Soil) 10{ 10
3 Existing Lysimeters (Water) 3 3 3 3 3 3 3 3
15 Wells (Water) 1st 15| 15| 15 15| 15| 15| 16 16
) (Soil) 16| 16
Soil Sample Locations (Soil) 16| 16
Ky Water Sampies 40
K4 Soil Samples ’ 28
Total stl 51 sSil 24| 24| 24| 24| 92| 421 19

Note: Numbers include duplicates where necessary .
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FEMF;ibUOZ-B Rev:s::ion 0
January 10, 1995.

TABLE 8-3

WATER LEVEL MEASUREMENTS

Location Fype-Manual Transducer Frequency
1110 X once/hour
1112 X X once/hour
1151 % X once/hour
1278 X once/hour

11230 X once/hour
1418 X once/hour
1274 ' once/week
1444 once/week
1733 once/week

- 1843 once/week
1866 once/week
1905 once/week

11067 once/week
1064 once/week
1152 X once/week
1160 once/week
1149! once/week
1167 once/week
1124 once/week
1887! once/week
1301! once/week
1293! X once/week

X once/hour

'Additional wells being considered for manual water elevation readings.

. Ggo004?
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E-CRU2-20.03.07 Pre-Design Investigation
: i¢ Plan

8.2.2 Groundwater Elevations for Inverse Modeling 2

An inverse model is proposed that will use measured rainfall data and the response in selected wells 3
to estimate the hydraulic conductivity of the till. This is called inverse modeling because traditional s
modeling uses measured values of hydraulic conductivity to predict water Vlevel changes. The inverse s
model solution for hydraulic conductivity will not be a unique one, however, since the infiltration and ¢

transmissivities in the till will both be estimated parameters. The value of the model will be in its :

capacity to test reasonable assumptions concerning the physical structure of the geology and to act as 8
an additional .model to assess the hydrogeological properties of the study area. A description of the s
inverse model which will be used isi ‘ 10

MODINV ¢ Using a starting estimate of the hydraulic conductivity, the model adjusts the 1
estimate and adds missing parameter data based upon the measured change in groundwater .
elevations. The model can provide a quantitative estimate of parameter value uncertainty that 1
can indicate the value for additional hydraulic testing. n

To complete the proposed inverse modeling, groundwater elevation data will be required from -
‘ numerous wells within the study area for a relatively long period of time. The following wells that 1

have possible rapid responses to precipitation recharge will be monitored with transducers and data ' i

. Data loggers will be set to collect water levels every hour for at least one :

month period. Other wells will be monitored on a regular basis by hand measurement methods. One =
measurement per week will be made, with an additional measurement made one day after rainfall - '
events that exceed . :
0 0.5 inches. These wells include the following: H24— 4173311067 1005-1366-and—+343 o

The range in water level changes is expected to be on the order of five feet or less during the study

period, which will start October 3, 1994. A 10 to 20 PSI transducer with a Hermit-brand data logger

(or equivalent) will be used. Manual water level measurements will be collected on the same day, if

possible, and recorded to the nearest 0.01 foot depth.

G:\WPSC\94_809\SECS.SAP. January 11. 1995 9:35am 8-6 ) }- 000048 _ B
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8.2.3 Sampling From Soil Boring Locations

8.2.3.1 Qbjectives
There-are Ffourteen boring locations §

SRS SRR

characterize the engineering properues (geotechmcal propemes) of the soil, (2) verify exlsung vertical

determine the uranium retardation potential or the partmomng coefficient (Kd) for the soil
in the study area.

8.2.3.2 Soil Sampie Collection (Geotechnical)
Soil samples will be collected from 14 soil borings {!

drilled by truck-mounted hollow-
stem auger drill rig and split-spoon or Shelby tube type samplier, or by Rotosonic Drilling with Shelby
tube samples collected with the same hydraulic push method used for auger rigs. The proposed

locations and quantity of samples are provided in Table 8-1. The analytical methods to be used are
referenced N

in the tables and described in Table 8-4. The sample types and depths are

presented in Table 8-5, and sample volumes, containers; and preservatives are listed in Tables 8-6-and

The 14 proposed locations will-be w

Geotechnical samples will be collected from both the brown and the gray soils as described in Table
8-5. These samples will help determine whether the soils in the study area display the preliminary

engineering properties for facility design. In addition to geotechnical samples, soil samples will be
3 collected from eaeh

borings, one from the brown clay and one from the

gray clay, for a total of 28 14 sampies, and analyzed for total uranium, &fd isotopic uranium{;-FEER

Total-Uranium-and-TCLP-Isotopiec-Uranium- These data will be used to define the vertical and
~ horizontal distribution of uranium in the soil of the study area. and-the-selubility of urantum- The
TCLRsamples—will-be-colected-as-close-to-theKsoil-coHeetion-interval-as-practicables

Samples for definition of the distribution coefficient (K,) analysis will be collected from seven of the ‘

borings: one from the gray and one from the brown clay for a total of 14 samples (see Table 8-5).

-000043
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Soil samples will be transferred to containers as quickly as possible with as little disturbance as

possible. A minimum of 2000 grams (field weight) of soil will be collected from each location.

Thin walled Shelby tube samples will be shipped upright in 55 gallon drums. The sample tubes will-
be packed with vermiculite or similar packing material. All applicable shipping requirements

including chain of custody will be followed.

F L
G:\WPSC\%4_809\SEC8.SAP, Jaquary 11, 1995 9:35am 8-8
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TABLE 84
SUMMARY OF ASTM PROCEDURES

G:\WPSC\34_809\SEC8.SAP. January 11, 1995 9:35am 89

TEST NO. TITLE

ASTM D422 Standard Method for Particle Size Analysis for Soils -

ASTM D854 Standard Test Method for Specific Gravity of Soils

ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture)

: Content of Soil, Rock, and Soil-Aggregate Mixtures

ASTM D4318 Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D4767 Test Method for Consolidated-Undrained Triaxial Compressive Test on
Cohesive Soils
Standard Test Method for Measurement of Hydraulic Conductivity of Saturated

ASTM D5084 Porous Materials Using a Flexible Wall Permeameter

ASTM D2435 Test Method for One-Dimensional Consolidation Properties of Soil

ASTM D698 Laboratory Compaction Characteristics of Soil Using Standard Effort

ASTM D2937 Unit Weight .

ASTM D4319 Standard Test Method for Distribution Ratios by the Short-Term Batch Method

ASTM C109 Compressive Strength of Hydraulic Cement Mortars

ASTM C150 Standard Specification for Portland Cement

ASTM D420 Standard Guide for Investigating and Sampling Soil and Rock

ASTM D1452 Standard Practice for Soil Investigation and Sampling by Auger Borings ‘

ASTM D1586 Standard Test Method for Penetrometer Test and Split-Barrel Sampling of Soils

ASTM D1587 Standard Practice for Thin-Walled Tube Sampling of Soils

ASTM D2166 Standard Test Method for Unconfined Compressive Strength of Cohesive Soil

- ASTM D2487 Standard Classification of Soils for Engineering Purposes

ASTM D2488 Standard Practice for Description and Identification of Soils

ASTM D3441 Standard Test Method for Deep, Quasi-Static, Cone and Friction Penetration
Tests of Soil '

ASTM D4696 Standard Guide for Pore-Liquid Sampling from the Vadose Zone

ASTM D4700 Soil Sampling from the Vadose Zone

ASTM D5299 Standard Guide for Decommissioning of Groundwater Wells, Vadose Zone

Monitoring Devices, Boreholes, and Other Devices for Environmental Activities

000054
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TABLE 8-5 Soil Sampie Types, Locations and Depths

Depth (Ft.)

10
16
10
16
10
16

25

Id

FACTS Sampie{ Approximate

Sample ID

Location

11468
Brown
11469
Brown
Grey
11470
Brown
Grey
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TABLE 8-S Soil Sampie Types, Locations and Depths

Depth (Ft.)

.

10
15
20
25
10
15
20
25
10
15
20

23

o
FACTS | Approximate

Sample ID | Sample ID

Location

11474
Brown
11475
Brown
Brown
Grey

11476
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TABLE 85§ SoilSampleTypa,Loaniansandbepths
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X
X

X

Depth (Ft.)

15

26

35

1.5-3.0
3.5-6.0
3.5-1.5
6.0-7.5

7.5-10.0

10.5-12.0
20.0-21.5

X

20527

24.5-.

30.5-.

33.5-:

FACTS

200119301

200119302

402792

402803

402805

402807

402810

402812

Location | Sampie [D | Sampie ID

11477

Brown

11478

Brown 402790

Brown

Brown 402796
Brown 402793
Brown 402813
Brown 402798

Grey

Grey

Grey

11479

Brown
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X
X

1921007) 9INISIO

X
X
X
X
X
X
- X

3.04.5
12.0-13.5
14.0-16.5
18.0-20.0
22.5-24.0
24.5-21.0
27.0-28.5
29.0-31.5

15
35

5.0-7.5
9.5-7.0

7.5-12.0

0.5-3.0
3.0-7.5

FACTS Approximate
Depth (Ft.)

200119305

2001199305

Sample ID | Sample ID

402771
402775
402779
402784
402785%*
402787

Location

RS VA

Brown 402768
Brown 402769
Brown 402770
Brown 402773
Brown 402774
Grev 402783+

11480
Brown
Grey
Grey
11481
Brown




* Pre-Design Investigation

TABLE 8-S Soil Sample Types, Locations and Depths

=) )
5 2l
ERE 213 |§ £ 3
slEElels|e|E|2 3 3 %
- slEolE|gls|e |22 1E |82 £|8
Slgel2 & |z > || |83 2la
. PO B S I3 |2 11 |=w - N
Approximate | £ 13 8| 5 S |= |2 |E |2 |E 1|5 2i>
FACTS SampicfAcmal Deptr| 2 [E 2§ | € |2 | B |€ |2 [2 13| 3 3|z
Location | Sample D| - 1D (FL} (58l |2(Slel2s1S5121E1E Blé
Lysimeters
11482 7 X - X
11483 35 X X
11484 5 X X
11485 7 X X
11486 35 X "X
11487 55 X X
11488 7 X X
11489 35 X X
11490 55 X X
Wells
11491 402633 200119330 13 X X
402632 200119332 13 X
402639 13 X
402635 200119333 135 X X
402634 200119334 13.5 X
402638 135 X
402637 27-29 X X
402636 20019331 27-29 X
11492 402641 200119336 20 X
402640 200119335 20 X
11493 20 x! X x| X
11494 20 X X
11495 20 . X X
11496 20 . X! X x| X
11497 20 X X
11498 20 X! X x| X
11499 20 X X
11500 3402646 200119500 10.5-11.0 X X
402645 200119501 10.5-11.0 X
402644 11.0-12.0 X
402643 12.0-12.5 X
402648 200199502 12.5-13.0 X X
402647 200199503 125130 X
402650 200119524 21.0-22.0 X X
402649 200119499 21.0-22.0 ) X
11501 ! 20 X X
11502 20 X' X X! X
11503 20 X X
11504 20 X! X x| X
11505 20 ' X X

! 2 K4 samples will be collected from each boring, one from the brown clay
and one from the gray clay. The actual depth will be Setermined in the field
and representative sampies will be collected as ciose 10 the browrvgray
interface as practicable.
2 TCLP samples will be coliected from the same interval as the Ke.
TCLP samples will be collected as close to the screened interval as possible.
3Locating the cell is dependendent on the gray clay which is at ap avarage
depth of 11 feet. Therefore, soiis at a 10 foot depth have a potential to be
used as fill; thereby, necessitating the need for the Standard Proctor Test.

Comments £ 1S, 18,4 19

000057
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| TABLE 8-6

SAMPLE VOLUME, CONTAINERS, AND PRESERVATION -

SOIL SAMPLES
Parameter Container Preservation *
TCLP Uranium 1 x 500 mL wide ' 4°C
mouth amber
glass
Specific Gravity,
Water Content, 1 x 500 mi glass _ None
Liquid Limit, Plastic Limit, wide mouth or
Hydrometer Analysis (1)3 x 24 in.
Shelby tube
Dry Unit Weight, (1) 3 x30 in. _ None
Consolidation, Hydraulic Shelby tube
. . Unconfined Compression E ‘ '
s Consolidated Undrained . None

PO S N
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FEMP-OUG2-4 Revision

Installation requirements for lysimeters are detailed in ASTM D4696 and the TIMCO installation
methodology (TIMCO may be replaced with another vendors specification). These documents are
provided in Appendiees

proposed installation requirements is provided below.

8.2.4.1 Qbjectives

Nested lysimeters will be installed and sampled to determine the nature of uranium and the

d Upper Great Miami Aquifer for the
Eeastern Sgite and for an off-site location. The data from the off-site location are intended to

concentration of uranium in the glacial till and the

establish background lysimeter uranium concentrations. Also, age dating, by conducting tritium _
analysis, will be performed for the vadose zore. The age of the water will assist in determining the
time it takes surface water to reach a certain depth in the vadose zone. Samples will be collected to
determine when the lysimeters have reached equilibrium and to establish some general chemistry

properties for the groundwater collected from the vadose zone. , ‘

8.2.4.2 Lysimeter Placement and Installation

" Preliminary locations for the lysimeter placement are shown in Figure 8-1. ]

Lysimeters will be placed in

installation wiii be selected to obtain data that is representative of the till; consequently, these
representative areas will be determined after penetrometer testing and 3-D modeling has been

conducted.

. | on-site locations with three nested lysimeters each, and one off-site
location with three lysimeters. The lysimeters will be installed using a handf%iauger and Rotosonic

drilling, the shallowigst installation being approximately 7 feet deep and located in the upper brown

till, the second deepest installed approximately 5 feet from the base of the till (approximately 35 to 40

feet deep), and the deepest approximately 5 to 10 feet into the Upper Great Miami Aquifer

(approximately 50 to 55 feet deep). General drilling practices will be in accordance with the SCQ.

Table 8-8a shows the approximate anticipated depth for the lysimeters. The proposed depth may be

within the brown or gray clay. | ‘

000059
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TABLE 8-8
PROPOSED L_S_(SIMEI‘ER DEPTHS
Location Depth (feet)*

Eeeationt

11482 7

11483 35

| 11484 557

Eoeation2

11485

11486

11487
Leeation3

11488 7

11489 35

11490 55

* Dependent upon geological conditions
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The proposed lysimeter (TIMCO™ Deep-Sampling Cup or equivalent) is a 2-inch diameter
vacuum/pressure sdil pore water sampler as presented in Attachment III. The lysimeter allows water
to enter a micro-porous cup at the instrument’s base through capillary forces or vacuum. The cup is
attached to an 18-inch PVC cylindrical body with full-depth riser and a PVC head. The head
assembly attaches to the riser and connects éample and pressure ports to the lysimeter via 1/4-inch
nylon tubing. The lengths of the nylon tubing extend from the lysimeter body through the riser head
.at the surface and are used for vacuum extraction and pressure sampling. The sample tube extends
from the head through the lysimeter to a point just in contact with the inside base of the lysimeter.
The vacuum extraction tube extends into the lysimeter to a point approximately,3 inches below the

inside of the cap.

Prior to installation; the lysimeter and associated tubing will be decontaminated and installed : -
according to manufacturer’s specifications and SCQ procedures. After lysimeter and nylon tube
decontamination, the ends of the tube will be clamped off at the surface to avoid the inadvertent

introduction of foreign material into the tubing. The lysimeter components will then be assembled

and installed with a full-depth, 2-inch PVC riser screwed on to the lysimeter body to housé the nylon
tubing. The tubing will be measured and cut to allow approximately 2 feet of stick-up at the surface.
A 3- to 6-inch-thick slurry of silica flour and distilled water will be tremied into the open borehole.

Hewever—pPrior to making the slurry mixture; the & ¢ silica flour

s for total and isotopic

This will be

conducted at a rate of one sample per on-site nest for a total of three samples. As b
(sueh-as-bromide) will be added to the water that is used in slurry production so that the influence of

the added water on the sample can be assessed. The lysimeter and riser will be gently lowered into

the boring and secured at the surface to prevent floating.

\ A
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‘ Additional slurry will be placed 2: to 4<inches above the top of the ceramic tip of the lysimeter. At
that point, 80/100 mesh sand will be poured to a minimum of 3 to 6 inches above the top of the
lysimeter, followed by a column of Volclay grout to within 3 feet of the surface, then a bentonite
seal. This grout will be placed with a tremie line and will prohibit shallow water from draining into
the lysimeter zone. The lysimeter head will then be connected to the tubing. The same volume of

- water that was added to the slurry for the lysimeter installation will be purged from the lysimeter.
Sampling will be initiated 48 hours after purging.

8.2.4.3 L-ysimeter Sampling
Sample recovery from the lysimeter will be in accordance with manufacturer’s instructions, general

SCQ protocol and ASTM D4696-92. After satisfactory instailation of each lysimeter, a vacuum hand

pump will be attached to the pressure port of the lysimeter and used to lift the sample into the holding

26 chamber of the lysimeter. Pressure should be gently increased unti-O-psi-is—achieved to lift the

sample into the holding chamber of the Deep-Sampling Lysimeter.

d total of four rounds of samples

‘ " After installation and purging; there-wilt-be—s |
_collected. The : i i

or if the bromide ¢

magnesium concentrations equilibrate. Depending on the results, it may be determined that additional

purging of the lysimeters be conducted to obtain equilibrium before collecting the final round of

al ne tritium sample will be collected

from the shallowest lysimeter from each on-site nest for a total of three.

It is anticipated that the volume of water collected from the lysimeters may be too small to conduct all

of the aforementioned analyses. Therefore, samples will be collected on subsequent days with the

. following prioritization:
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e (On-Site Locatibns

Total Uramu~ sto-  Uranium, Tritium, Bromide, Chloride, Magnesium, Alkalinity,

-

Bromide will be analyzed-as—i-was added to the slurry 3
the lysimeter has reached equilibrium. Caleiusn {

and will assist in determining when
and magnesium eceur-paturally-and-will
be analyzed to assist in determining lysimeter equilibrium. Since demineralized water will

be used in the slurry for installation, the ealeiusm

and magnesium concentrations are
anticipated to rise until they equilibrate, and at this point it can be assumed that the lysimeters have
reached equilibrium. Uranium analysis will be conducted so a comparison can be made with the

previously installed lysimeter uranium concentrations. This will assist in determining a potential

background uranium concentra:  ‘or lysimeters . Tritium

will be
termineifig * . 2ge of the water in the vadose zone. The other

collected and analyzed -

analytes analyzed wiil . . .,ed i - -omparison with the general chemistry of the perched

groundwater, which will be collected in the proposed wells for this investigation.

In addition to the sample collection, field measurements for pH, tetal-suspended-sehids uirbidity, total

dissolved oxygen, and temperature will be taken. °

All sampies and measurements will be collected, handled, documented, shipped, and validated

according to SCQ protocol.

During the drilling of the lysimeter installation soil samples will be collected; described according to
ASTM D2488; and archived. Soil samples will be collected from the interval selected for placement
of the lysimeter and analyzed for total uranium, isotopic uranium, TCLP total uranium, TCLP

isotopic uranium, moisture content, and grain size.(see Table 8-1). The uranium analysis will assist

‘ in; determining the vertical and horizontal extent of uenais contamination and the solubili

of detected uranium.

00006%
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All samples will be visually describeds and all sample collection points will be surveyed to define the

surface elevation and the northing and easting location.

In addition to sampling the newly installed lysimeters, fysimeters 11132, 34335 11130, and 11131

will be samples for total uranium, isotopic uranium, ealeium , magnesium, alkalinity,

, and sulfate.

8.2.5 New Well Installation

8.2.5.1 Obijectives

five pr

identify interbedded and interconnected granular material in the till, (2) verify existing uranium

and vertical perched groundwater gradients.

e IPTUN

8.2.5.2 Well Installation

The wells will be installed using a Rotasonic™ drill rig 2

Q. Continuous -
samples will be collected for archive in the Rotasonic™ barrel or in advance of the auger, through the
till to an approximate maximum depth of 30 feet. No boring is proposed to penetrate through the till

into the regional aquifer. Wells will be completed using &we g_2}_inch diameter, 316 stainless steel riser

and .010-inch slotted screen 2 to 5 feet in length across the perched water interval

d - Filter pack will be
well-sorted quartz sand of 20-40 mesh (medium). Wells will be developed after the grout surface seal

has cured per the SCQ requirements.

The screening interval will be determined by identifving the largest interval of granular material in the

Rotasonic™ core sample in the perched groundwater zone.
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Pre-Design Invwnganon

8.2.5.3 Chemical Sampling of Water and Soil From the New Wells

Groundwater sampling will be condu_‘:ied after developing the newly drilled wells. Equipment may

include but is not limited to bailers, surge blocks, pumps; and hoses. All wells will be developed

pRarameter specific and general sample collection procedures will be conducted according to the SCQ

and RI/FS QAPP. Water levels will be recorded in all proposed new and existing wells prior to
sampling to establish seline information; levels will again be measured in all new and existing wells
at the close of the project. Field measurements of water temperature, pH, conductivity, tetat

¥, and dissolved oxygeh will be taken and recorded. One round of samples
will be collected and analyzed at a contract laboratory for alkalinity, bromide,-ealeium

magnesium, nitrate/nitrite phosphates sulfate, 1sotop1c uranium, total uranium, carbonate, and

tritium. T

8.2.5.4 Groundwater I evel Measurements From New Wells
Groundwater level measurements from wells for each round will be collected within a 24-hour period

of consistent weather conditions to minimize atmospheric and precipitation effects on groundwater

levels. In addition, groundwater levels will be recorded for all new wells at the time of completion

and after well development. Section K.4.2.1 of the SCQ outlines the procedure for taking water level

'measurements. All measurements will be recorded to the nearest 0.01 feet. All wells will be -

Database

8.2.6 Other Sampling Activities

Groundwater samples will be collected from a representative" contaminated groundwater well from the
Plant 2/3 area, and a representative clean (background) groundwater well closes to or in the study
area. A minimum of 20 galions of groundwater will be collected from each well. The groundwater

will be placec ‘n containers with a mi~imum of air in the container. This water is intended for use in

8.3 EFIELD METHODS
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N

8.3.1 Cone Penetrometer Testing Method.

See Attachment VIII for the complete ASTM D3441-86 method. In summary, truck mounted
hydraulic pushing equipment is used to push a 1.5-inch diameter steel rod into the ground. Pressures,
up to 40,000 pounds, are used to push the rods while end bearing resistance and friction resistance
are measured by transducers located at the tip. Rate of penetration is maintained constant at 2 to 4

feet per minute while the resistance is recorded by data logger equipment in the truck.

The ability of the CPT to define shear strength and lithological contacts will be assessed by collecting
CPT data adjacent to existing borings where geotechnical data are available. Precision of the CPT
will be assessed by conducting at least two pushes of the cone penetrometer side by side. The
mechanical/electrical precision for the ASTM method is stated to be + 5 to 10 percent in end bearing
resistance and 10 to 20 percent in friction resistance. This range of variance is acceptable in the

caiculated shear strength since a safety factor of 1.5 to 2 is usually applied to these data.

The report from the penetfométer will include lithological interpretations based upon the shear
strength encountered. The CPT holes will be abandoned by filling with a non-shrinking (Type K)
portiand cement grout (Attachment VI).

8.3.2 Rotasonic™ Drilling and Sampling

SCQ. The drill energy comes from an oscillator that imparts vibrational force directly to the slowly

rotating drill str'mg.‘ This drilling method will be used for collecting samples for geological

R
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FEMP-OUO02-4 Revis

The sample barrel is first advanced 5 to 10 feet into the soil profile. The sample barrel is then
disconnected and an override casing is attached and drilled over the sampler barrel. During this
process; the annular space between the casing and sampler is lubricated with water to flush any
cuttings. Once the casing is overdrilled to the level of the sample barrel, the casing is disconnected
and the sampler bafrel pulled back. The sample is then extruded from the sample barrel into plastic
sheaths and given to the geologist for lithological description and sample archiving. A
decontaminated sampler is then attached and the process repeated. The liquid thatis introduced as a

lubricant does not contact the cored sample, which is in all cases collected ahead of the override

casing.

- As the Rotasonic™ drill tools penetrate the soil med@um, the soil particles cannot vibrate in unison
with the drill steel. The individual soil particles vibrate in random directions and fluidize. This
greatly reduces the friction against the drill pipe and allows the soil to move aside. This only occurs
within about 1/8 inch from the side of the drill steel. If the medium being penetrated is clay this'
condition is reversible once the sonics are shut off. This means that a casing, once sealed in a clayey
medium, will be effectively sealed once the vibration stops. This phenomenon has allowed the use
multiple override casings to "seal" off upper aquifers or contaminated zones with the Rotasonic™
system. The dual casing capability will reduce the chance of cross-contaminating perched
groundwater layers in this clay.

All casings are retrieved and decontaminated } 1 as specified for well casings in accordance

with the SCQ. -This drilling method will be used for well instailation and lysimeter installation, and
possibly conducting lithologic description sampling for calibration eene-penetrometer CP

8.3.3  Subsurface Soil Sampling
Soil borings not using the Rotasonic™ method i ) will be drilled using a

truck-mounted hollow-stem auger drill. Soil samples will be collected by split spoon or Shelby tube
type sampler. After drilling and sampling is complete, each boring will be plugged with a non-
shrinking (Type K) portiand cement (see Attachment VI) grout from the bottom to surface through the

hollow stem auger or via a tremie pipe; after grout has cured, a minimum of a 12-inch cement plug
will be placed in the hole.
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d in advance of the hollow-stem auger described
above, from six inches below surface to planned total depth and will be described in the field
according to ASTM D24788. All samples will be field screened with beta/gamma and

photoionization detectors ¢}

8.3.4 Waste Handling/Disposal
During the performance of this fieldwork, wastes in the form of drill cuttings; and decontamination

probes to assure that the cuttings are uncontaminated. These cuttings will be placed into

clean 55-gallon drums during boring operations. After the borehole has been grouted; the drummed

cuttings will be emptied in the area of the boring and spread over the ground surface.

Decontamination of drilling and sampling equipment will be performed at the Drilling Contractors

Decontamination Area. Fluids and any solid materials generated will be handled in accordance with -

the normal operation of that facility’s contamination treatment/control devices. Well-sampling purge

water and decontamination water will be placed in the FEMP General Sump.

8.3.5 Project Surveying
Land surveying will be performed at all cone penetrometer and drilling locations. Surveying will be

performed by a Si

accurate to the nearest 0.01 feet elevation accuracy. Survey points will be located to within 0.5 feet

3 Registered Professional Land Surveyor. All surveyed locations will be

accuracy and integrated into the existing FEMP Geographic Information System (GIS), and

incorporated into the site data base.

8.4 GENERAL SAMPLING REQUIREMENTS
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$.4.1 Field OC Samples . : 1
Field QC samples will be collected during the Operable Unit 2 Pre-Bdesign Investigation. The QC

sample types and rationale for selection follow:

(8]

o Field blank samples will be prepared for ] f every round of
groundwater samples and analyzed for the same target analytes speclﬁed for the ﬁeld sample
collected dunng the samplmg event. The-freque blank based the-total

PR - S VR S )

ﬁeld blank sample is prepared at the samplmg site by the ﬁeld team by pourmg 9
deionized/organic free water into the appropriate sample containers specified in Table 8-8»7 10

soil sampies following decontamination of 13
the samphng equipment. The sample will be obtained by rinsing clean se#-sampling
| with with deionized water and collecting the rinsate for analysis. 1=

¢ Duplicate water samples wiil be collected at a frequency of 1 per every round of groundwater -

sampling. These samples should be assigned a unique sample number and sent to the 18
laboratory as a blind sample. No duplicate soil samples will be collected due to the lack of an 18
effective ﬁeld compositing technique which would produce mean'mgful data where x

o Container blanks will not be ineluded-in-the-QA—samples—sinee { co .

used for sampling activities are pre-cleaned by the manufacturer and have a certificate of ; 2
analysis for each lot of containers. e

8.4.2  Alternate Sampling Procedures =
The implementation of alternate sampiing procedures could be necessary if any unanticipated problem :

developed during the field investigative effort. Alternate sampling procedures, or deviations, consist :

of either work plan variances or work plan non-conformances.

If it becomes necessary to deviate from a sampling standard operatingl procedure, such a deviation
will be handled in the following manner:

1. The field sampling technician or geologist will identify the need to deviate from the sampling
plan or procedure.

2. The technician will bring the problem to the auention of field crew management and make
recommendations about how to best proceed with sample collection thh minimai impact to the

existing sampling procedures and project da&a—qaahw—ebjeemes

3. Possible solutions and the impacts of the solutions on the project éaea—qaahﬁsebyeeﬂ*es b
" will be determined.
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4. A Variance Request Form (example in Attachment IV) will be implemented which describes
the nature of the variance, the need for the variance; and how variation from the PSP will

. minimize or have no impacts to the project data-guality-ebjeetives D

6. The approved Variance Request Form will become a part of the overall project historical file,
and will be reported in the final project report.

Work plan non-conformances are defined as field or laboratory activities which have been completed.
but are subsequently found to not have been performed according to the Work Plan. A non-
conformance may have a significant impact on the usability of field- or laboratory-derived

investigation results. Resolution of a project non-conformance will be the responsibility of the

8.4.3 Sample Equipment and Materiais
All environmental media samples will be collected with equipment which is functional, designed for

the specific purposes of the sampling event, and properly decontaminated. Sampling will be

accomplished with equipment which is constructed of nonreactive materials.

Sampling containers will be composed of materials which are commonly used for the type of media to
be sampled. All sampie containers will be of the volume necessary for laboratory analysis purposes.

Attachment V lists equipment typically used per type of sampling activity.

8.4.4 Equipment Decontamination
All drilling and media sampling equipment will be decontaminated to Level II in accordance with

Appendix K of the SCQ specifications—ane-ae
Centrot-Department.
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8.4.5 Sample Volume, Containers} and Preservation
Sample containers will be pre-cleaned by the manufacturer and will be accompanied by a certificate of
analysis. The sample container types and preservati. -equirements are specified in the FEMP SCQ
and are summarized in Tables 8-76 and 8-87 for solid and aqueous matrices, respectively. Sample

volumes will be consistent with the contract laboratory requirements.

8.4.6 Sample Collection Documentation

Collection Log;-and-WaterQuality-Field-Colleetion-Report—forms. An example of theseis form is
shown in this report as Attachment V; however, some forms are being revised and the latest revision
will be used.

The collection of soil and sub-soil materials are documented on the following forms:

a—Sample-Colectiont-0g
Visual Classifieati ¢ Sl

Subsurface-Soit Sample Collection Log o ‘

Examples of these forms are shown in Attachment V.

In addition to these forms, daily field activities are recorded on the Field Activity Log form. This >

form is included in Attachment V of this report.
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> Plan
. " TABLE 8-7

SAMPLE VOLUME, CONTAINERS, AND PRESERVATION -
WATER SAMPLES

Parameter Container : Preservation
Tritium 1 x 1 L plastic ~ None'!
Alkalinity, Bromide, 1 x 500 ml plastic and Cool, 4°C
Carbonate, Chloride, and 1 x 250 mi plastic
Sulfate
Alkalinity, Carbonate, . 1 x 500 ml plastic and o Cool, 4°C
Chloride, and Sulfate 1 x 250 ml plastic
“ Bromide and Chloride 1 x 500 mi plastic Cool, 4°C'
Magnesium ' ’ 1 x 500 ml plastic . Nitric Acid,
pH <2
Cool, 4°C
Nitrate / Nitrite and 1 x 250 ml plastic Sulfuric Acid,
Phosphate _ pH <2
Cool, 4°C
Total Uranium and Isotopic 1x1L plastic and Nitric Acid,
Uranium 1 x 4 L plastic pH <2
! Do not cool
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FEMP-OUO2-4 Revision
%

o
8.4.7 Sample Collection Reports
No specific sample collection field reports are proposed for this project. Rather, the information
contained in the field forms specified in Section 8.4.6 of this report serve as the basis for

documenting all significant aspects of the sample collection activities.

Upon completion of the project, all sigm‘ﬁcant task related information, including copies of field
forms and laboratory related forms, including analytical results of samples taken, are included in a
Task Closure Report. This report is initiated by the SC/DM Department of the Environmental

Division, and will be sent to Operable Unit 2 for their records.

8.5 SAMPLE MANAGEMENT

8.5.1 Sample Identification and Labeling

A unique six-digit sample number will be assigned to each sample collected by Envirbnmental

Monitoring. Each sﬁmple' container will also be affixed with a sample label containing, at a

minimum, the information specified on Form 7-2, Appendix B of the FEMP SCQ. ‘

8.5.2 Sample Chain of Custody Records and Field Data Documentation

Sample custody procedures as outlined in the FEMP SCQ will be observed throughout the sample
handling process from field collection to shipment or delivery of the samples to the laboratory. The
Site-Wide Analysis Request/Custody Record (SAR/CR) form will be completed for all sampies

delivered to the on-site sample processing laboratory.

In addition to the custody records, a Sample Collection Log will be completed which summarizes all
samples collected from a single borehole or well. A Groundwater Quality Report will be prepared for
each well sampling event to document the well purge data and groundwater conditions prior to sample
collection. A Visual Classification of Soils Form and Well Installation Diagram will be completed for
soil borings and well installations when appropriate. Furthermore, all field investigation work is

documented in detail on a daily basis using the Field Activity Daily Log Form.

000074
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. 8.6 FIELD EQUIPMENT METHODS

8.6.1 Calibration of Field Equipment
Field equipment to be used during this investigation is divided into the categories of health and safety
monitoring; and field screening and inom'toring. At a minimum, all equipment will be operated and
calibrated enee-pe eek—or-onee-pe :: dancndineonthe 3

‘manufacturer’s specifications. All instruments are calibrated to manufacturers’ specifications.

Written logs of equipment calibration are maintained by the appropriate personnel in charge of

performing the instrument calibrations.
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8.6.2 Documentation of C~libration

Separate logbooks are kep: . each type of instt.  atation. The logbooks contain a history not only
of the instrument calibration but also of any unusuai or irregular problems noted during the use of
that particular instrument. Four separate documents are used to record calibration of instruments.

Attachment V contains examples of the calibration documentation.
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The forms are iabeled as follows:

Water Quality Field Collection Report

Weekly Calibration Log

Use, Calibration, and Maintenance of the HNu PI 101
Instrument Baseline Data Sheet

8.7 ANALYTES OF INTEREST
The analytes of interest have been developed on "time of travel" needs and what would be considered

the best tracer analytes. The analytes of interest are total uranium, isotopic uranium, TCLP uranium,
d phosphate--and

chloride, bromide, Bueside, tritium, nitrate, sulfate, carbonate,
eoHeids.

8.8 LABORATORY METHODS

8.8.1 Analytical Methods
The contract laboratory will adhere to the requirements of the SCQ

for radioisotopes and K, will follow performance based criteria cited directly by the SCQ and the

procedures described in section 8.8.2. In all cases, the laboratory shall generate a CLP data package,

or equivalent for non-CLP analytes such as general wet chemistry. The CLP data package will be
validatable d to ASL D.

8.8.2 K, Analysis

The K, Study is being performed to determine how natural species of uranium in groundwater and
soil partition between phases. To obtain the most representative results, natural materials will be used
whenever possible. This includes natural soils from the location of concern, natural groundwater

contaminated with uranium, and natural groundwater without contamination.
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Fourteen standard adsorption tests and desorption tests

performed on ::% samples and contaminated groundwater. The fourteen soil samples will be

coilected from :. :n borings. Seven soil samples will be collected in the brown clay and seven in the

grey clay. Fourteen soil samples will be collected, one from each soil location, and sent off site for
‘total and isotopic uranium analysis. Contaminated groundwater will be collected from Plant 2/3

' perched groundwater area, and clean groundWater will b collected from the pre-design study area

wells and a sample of each will be sent off site for total and isotopic uranium analysis.

The disposal facility will be constructed cver clean till, so the partitioning of uranium will occur first

from potentially contaminated leachate seeping through the bottom of the facility liner. The

contaminated groundwater is intended to represent the leachate as it leaves the disposal facility.

After the adsorptidn tests are completed, the soil from the adsorption tests will be placed into a new
reactor with clean groundwater to assess its desorption characteristics. This test will represent
conditions where contaminated leachate moves through the till allowing the soil to adsorb a fraction of
the uranium, then cleaner leachate moves through, creating an environment where uranium can desorb

from the soil back into the groundwater.

~ A number of factors affect the K, in natural conditions: groundwater-: "-soil ratio. the sorption

isotherm, pH, dissolved oxygen, temperature, permeability of the same soil, and others. During the

test; pH and temperature factors can be controlled by keeping them constant near the in situ levels.
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The in situ groundwater-to-soil ratio is no greater then the.porosity of the soil, which is the ratio o}
the volume of soil voids to the volume of soil. This ratio is typically between 20 and 40 percent.
The ratio of soil to groundwater in the standard K, method used at the FEMP is 8.75 (875 percent).
The groundwater volume is large; in practice; because it produces a conservative result and it makes
sampling of the solute possible during the test. In order to determine the impact of the groundwater-
to-soil ratio on K, levels, two separaie calibration tests will be run. These calibration tests will

~ consist of soil samples split from two grey clay soil samples. These calibration tests will include a
groundwater-to-soil ratio of 0.50 (50 percent), only slightly larger than in situ conditions. These tests
will be run without sampling, equilibrium will be determined by a duplicate test conducted in parallel.
The test will be conducted exactly as the normal test, but samples will not be drawn. The container
will be opened whenever sampies are taken from the duplicate test. A final sample will be collected

from the calibration tests when the duplicate test reaches equilibrium. The desorption test will be run

_ for the two soil samples in the same way with a 0.5 clean groundwater-to-soil ratio. A final water

and soil sample will be collected at the end of the desorption test. The results of this calibration test

can then be compared to the duplicate test to see what impact the groundwater-to-soil ratio had on the

K, determinations.

The sorption isotherm describeé the transfer of a product from liquid to soil under different
concentrations in solution. The amount of product adsorbing from solution to soil will vary
depending on the amount of prodﬁct available in solution. The relationship is generally assumed to be
linear, although many studies have indicated a non-linear relationship. The sorption isotherm can be
determined by conddcting a series of tests with different concentrations of produét in solution. The
results of the tests can be plotted on an initial versus final solute concentration graph. Each final
solute concentration is plotted against its initial solute concentration, and all the tests are plotted on
one graph. The resulting curve represents the sorption isotherm. Equations are available to
determine the K, under linear and non-linear sorption isotherm. Once the sorption isotherm is
determined, more exact equations can be used to determine K,. In order to determine the sorption
isotherm, six tests will be run with different initial solute concentrations. The initial concentration

will be varied by diluting contaminated groundwater with clean groundwater to achieve the desired

initial concentration.
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The tests will be conducted using the standard procedure and the resuits will be plotted to determine
the sorption isotherm relationship. The six sorption isotherm tests will include four of the seven grey
clay soil samples split from .ae grey soil samples. The groundwater concentration will be varied by

_combining uranium contaminated groundwater with clean groundwater.

The permeability of the soil can be maintained by keeping the samples as undisturbed as possible.
Standard K, practices require the soil samples to be dried, crushed, sifted, and agitated through the -
test. In an effort to determine the impact that these practices have on K5, two duplicate tests will be
run in which the soil will not be disturbed or agitated but allowed to sit in contact with groundwater
as in natural conditions. The two dupheate 3 .

it samples will be split from two of the seven grey clay
soil sampies. The test will be performed identically to the standard method except for the agitation of
the sample. The results of this duptieate split test can then be compared to the agitation method to

bracket-the conservatism inherent in the standard procedure.

The dissolved oxygen factor is corzplicated to duglicate because dissolved oxygexi is limited at depth
in the soil. In order to reproduce tie in situ dissolved oxygen conditions, the K, study would have tm‘
be performed in a closed reactor with as little dissolved oxygen as possible (possibly in a nitrogen gas
environment). This condition is difficult to achieve because of the required sampiing ﬂxat takes place

during the test. One solution to this is to run calibration tests alongside the normal K, tests. The -
calibration tests will be set up in the same manner as the normal test. but the reactor will be sealed

uatil the completion of the test. The two calibration samples will be split from two of the seven grey

clay samples. Equilibrium will be determined using a duplicate test run in the normal manner. A

sample will be collected at the end of the test when the duplicate samples achieves equilibrium. The

results of the calibration test would then be compared to the normal test resuits to determine the affect

of dissolved oxygen on the K, study.

Table 8-9 and-8—+0-summarizes the K, tests to be performed.

8.8.2.1 K, Sample Preparation - ‘
000080
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TABLE 8-9

ASTM'METHOD D-4319-83 TESTS TO BE PERFORMED FOR K, DETERMINATION

7 brown clay adsorption/desorption tests - Standard methods, 100% contaminated water during
adsorption test.

.

7 grey clay adsorption/desorption tests - Standard methods, 100% contaminated water during
adsorption test.

4 grey clay (split sample) adsorption/desorption tests - Standard methods, one 75% contaminated
water, one 50% contaminated water, one 25%, and one 0% contaminated water during adsorption
test. .

3 grey clay (split sampie) adsorption tests - standard methods except that only 1750, 875, and 438
ml of 100% contaminated groundwater will be used.

2 grey clay (split sample) adsorption tests - standard methods except that no agitation of the
sample will be performed. Disruption of the soil will be kept to a minimum.

2 grey clay (split sampie) adsorption tests - standard methods except that only the reactors will be
sealed and remain unopened until the end of the test. 100% contaminated groundwater will be
used. No sampling will be conducted during study. Tests should be performed in parallel with
standard grey adsorption tests that correspond with the split sample locations to determine
equilibrium conditions.

8-39 000081
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For the 14 collected samples, the 400 grams (dry weight) of soil will be transferred to a 4.0 liter
reactor without drying or crushing. Dry weigbt will be determined using a standard method on a
portion of the soil sample. Pre-test agitaticn of the soil should be kept to a minimum. A 3500 mi
sample of groundwater contaminated with a known amount of uranium will be added to the container

at a pH consistent with perched groundwater pH levels (6.8 to 8.0). The-pH-level-will-be-adjusted
. l . - - l ] - ] l . i . N

Two in situ groundwater-to-soil ratio tests will be performed in parallel with two duplicate normal

tests. In these two reactors, only 200 mi of groundwater will be added.

Four diluted groundwater tests will be conducted in parailel with four normal duplicate tests. The
diluted groundwater will consist of 3500 ml total solution, but 0.75, 0.5, 0.25, and O fractions of

contaminated groundwater to clean groundwater.

When the first test is completed with contaminated groundwater; the reactor will be drained and the
solids will be centrifuged. The solids will then be transferred to a clean reactor and 3500 mi of

background groundwater will be added. Fhe-pH-will-be-adjusted-as—in-the-fiesttest: The two in situ

'groundwater-to-soil ratio tests will only have 200 ml of clean groundwater added to them.

8.8.2.2 K, Sample Mixing
The samples will be placed in a rotating tumbler and mixed continuously until completion of the
testing. The tumbler shall be operated at 29 +/- 2 rpm. Two reactors wiil be left untumbled

throughout the test with a minimal soil disturbance.

8.8.2.3 - K, Collection of Sampies During Testing
Samples of leachate will be collected after stopping the tumbler for a sufficient time period (minimum

of 10 minutes) to allow the solids to settle. A volume of the leachate will be decanted from the
reactor and filtered through a 0.45 micron filter paper. The volume of decant removed will be based
upon the requirements for analytical testing (approx. 20 mi). After removal of the decant, 20 mi of

pH adjusted water will be added back to the reactor. Any solids transferred during the separation

step will be returned to the reactor. : .

N D
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Intermediate samples will be collected at approximately 72, 144, 168, 240, 288, 360, and 384 hours oo
following initiation of the reaction and analyzed at the FEMP laboratory for total uranium. The ‘ 2

reaction may be stopped earlier if the data indicate that equilibrium conditions between the soil and 2
liquid have been achieved. Equilibrium will be determined by maintaining a plot of concentration s
versus time for each reaction. , s

Two reactors will remain untested during the program. The reactors will remain sealed. Equilibrium 7
conditions will be determined by duplicate tests run in the standard method. Final samples will be 8

collected from the two sealed reactors when the duplicate tests indicate equilibrium. °

After the results indicate an equilibrium condition, a final solution sampie will be collected and split 1

for analysis by both the FEMP laboratory and an off-site laboraiory. The final sampie will be 12

analyzed for total and isotopic uranium. Twenty-two solution samples will be collected at the end of 13
the adsorption testing. If a sample does not reach equilibrium after 384 hours, a decision of whether 1
to terminate the testing will be made. 15

Identical batch testing procedures will be followed for the second test. At completion of the second b

batch test, a water and soil sample will be collected from the tumbler and split for analysis by both 1
the FEMP laboratory and an off-site laboratory. These final samples will be analyzed for total and s
isotopic uranium. Twenty-two solution samples and 22 soil samples will be collected at the end of-the x

desorption testing. ' -

8.8.3 Laboratory Performance Requirements >
Analytical performance requirements shall be used as guidelines for evaluating laboratory capability to z.

provide specific analytical services to the FEMP. Audits shall be performed to verify laboratory x

performance using the performance evaluation sample results specified in Appendix E of the SCQ. =

89 SAMPLE ANALYSIS AND VALIDATION :
Sample analysis and validation will be performed in accofdance with the guidance and requirements -
contained in the FEMP SCQ. This task consists of sample management; chemical and radiological

analysis; quality control; and data reduction, validation. and reporting. These subjects are discussed

in detail in the SCQ. Geotechnical samples will not be validated and will comply with ASTMs.
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Sample management and control will be in accordance with Section 7 (Analyrical Laboratory Sampie
Custody) of the SCQ. Sample custody will be maintained and documented from the time of collection
through analysis. Appropriate records will be maintained in the chain-of-custody process for sample

tracking and control during shipment.

Analysis of samples and laboratory analytical procedures will generally be in accordance with
Section 9 (Analytical Procedures) of the SCQ in conjunction with Appendix E of the SCQ. For all
chemical analyses for which such methods exist, EPA-approved methods will be used as £he FEMP
method source. Where EPA methods do not exist, verified methods will be submitted to EPA for

approval. Radiological sample preparation and analysis methods are spéciﬁed in Appendix I of the
SCQ.

Data reduction, validation, and reporting for each ASL will be in accordance with Section 2.3.3

(DQOs) of the SCQ. Numerical analysis, including manual calculations, mapping, and computer

modeling, will be documented and subjected to @C—anéd peer review. The Data Validation Plan is

presented in Appendix D and the Data Management Plan presented in Appendix F of the SCQ. ‘

Data validation is an independent and systematic assessment to determine if the sampling and analysis
process met certain established criteria. The validity of a sample and the analytical information-
generated from the analysis of that sample are dependent upon various factors. The collection and
examination of all significant information and data associated with the sampling and analysis process
is essential for the validation process tb be effective. This information and data is gathered from the

scoping process throﬁgh the final data archival or storage.

Once the samples are collected and sent to the appropriate laboratory for analysis, field information
will be received by SEAM Si

ling to verify that all required field information is
complete and accurate, and the information will be forwarded to Data Quality Management if the

analyses generated for the task are either ASLs C, D, and/or E. Field records generated for ASL B

Jata will-reatired Ldation.

8-42 000084
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9 The laboratory will then analyze the samples per the requirements set forth in the SAR PSP. After

the laboratory has analyzed the samples and verified that the quality of the data meets the
requirements of the analytical method, and that all deliverables are included, the data will be
delivered to personnel to perform the following tasks:

¢ Verify that all required deliverables have been received;

¢ Verify that contract performance requirements have been met. These contract performance
requirements will be identified in the PSP;

e Enter data into the SED; and

¢ Copy data packages and deliver them to Data Validatien §
original of the data packages will be stored in a secure lo

o Confirm with an initial screening that the appropriate information is present;
o Log the package into a tracking database;

¢ Assign a priority rating for the data package from the Manager of Data Validation; and

validation summary report with supporting documents which can impact qualification of data

‘ e Ensure that all QC information required to qualify data is present and create a field data
from the laboratory.

The appropriate laboratory data validation subgroups are then notified by the B¥S

[y group that the data package is ready for their evaluation. The data is then

validated by the appropriate validation discipline group (e.g. organic, inorganic/conventional, and
radiochemistry) according to the appropriate validation protocols. The data will be qualified, data
validation summaries will be generated, and checklists will be added to the data package. The

validated data packages will then be reviewed/approved by the—Validation-Group-Coerdinators
' group and given back to the B¥S

group. In addition,

the data qualifiers will be entered into the SED. The B¥$ | M group will assemble all reports and
check lists into one data package, update the tracking data base, copy and file the validated data
package, and send the dData pPackage back to the BR&A
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Once the BR&A

M receives the validated data package from Data-Validation ;

pracea

documentation available will be sent to Operable Unit 2.

-~
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