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1.0 PROJECT DESCRIPTION

1.1 PURPOSE

The 118-B-1 Excavation Treatability Test is required by milestone change request
#M-15-93-04. This treatability study has two purposes: to support development of the
approach to be used for burial ground remediation and to provide specific engineering
information for the design of burial grounds receiving waste generated from the 100 Area
removal actions. Data generated from this test will also provide performance and cost
information necessary for detailed analysis of aiternatives for burial ground remediation.

Further ' ° ‘Is on the test requiremer*<, milestones, and data qualitv objectives are
described n detail in the 778-B-1 Excavation ..eatability Test Plan ._ DE-RL 1994b). The
test plan includes information that will be useful in understanding these procedures. It is
essential that the reader understand the test plan prior to working with these procedures.
These working procedures are intended for use by field personnel to implement the
requirements of the milestone. A copy of the detailed test plan will be kept on file at the
onsite field support trailer and will be available for review by field personnel. It should be
noted that these working procedures were previously issued as WHC-SD-EN-TP-049,
Rev. O. ;

1.2 TEST OBJECTIVES

The general scope of the treatability test includes excavating five trenches within the
118-B-1 Burial Ground, with the guideline of excavating 5,000 to 10,000 yd? of waste
material. ’

Data (. ality objectives are fully detailed in the 778-B-1 Excavation Treatability Test Plan
(DOE-RL 1994b). The goals of the treatability test are summarized in six objective
statements, as presented in Table 1. The objectives are grouped according to the three
operations being investigated as a part of this treatability test: excavation, screening, and
handling.

Table 1. Treatahility Test Objectives.

Operation Test Objective

Compare ettectiveness of the wp-uuwn and side removal approaches.
Excavation

Identify waste forms requiring special excavation equipment and their frequency of occurrence.

Determine implementability of screening for currently established preliminary waste acceptance criteria
. (PWAC]) for an environmental restoration disposal facility (ERDF) during bulk removal using field
Screening instruments and visual observations.

Determine if contents of containers meet ERDF PWAC usina field instrumente and vicuial nhearuatinn

Determine feasibility of segregating waste forms into categories during excavation using a backhoe with
thumb.

Handling — -

Determine feasibility of sorting waste forms into categories using a grizzly screen, disc screen, manual
raking, and hand picking.
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The following subsections further describe the objective statements.

1.2.1 Excavation

The test will compare both top-down and side excavation approaches.

1.2.2 Screening

The test will determine if items prohibited from the Environmental Restoration Disposal
Facility (ERDF) exist in the burial ground and if they can be detected using existing field
screening instruments. The prohibited items were defined by the preliminary »=cte
acceptance criteria for the ERDF. These materials are as follows:

e Radioactive waste greater than Category 3, as defined in Hanford Site Solid Waste
Acceptance Criteria (WHC * 33a)

¢  Transuranic waste
e Waste wi degradable ma ial greater than 10% by volume.

*  Free liquids.

1.2.3 Handling Operation: Segregation and Sorting
The handling operation consists of two functions as defined below.

Segregation: The separation of waste forms within the trench using standard excavation
equipment, which in this case consists of a trackh  with bucket and thumb attachment.

Sorting: Manual and/or mechanical separation of waste forms after “-ey have been
excavated and bulk removed from the trench.

A goal of the test is to determine the feasibility of s iting and sorting the waste forms
into four waste categories: containers, soil, hard waste, and soft was These categories
were selected because they are readily distinguishable in the field and becat :th have
differing characteristics with respect to their capacities for recycling, treatment, and
disposal. A brief discussion of ez 1 of the waste categories follows:

e (Containers

Containers may contain materials that require separate segregation into free and
organic liquids, soil, hard waste, and soft waste. Sealed containers will be opened
and inspected for free liquids. For the purpose of this test, boxes are not
considered sealed containers. A minimum number (as determined by the field
coordinator) of boxes will be opened.
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e Hard Waste

Hard wastes are assumed to include all metallic and reasonably noncompressible
solids. Examples of hard wastes are aluminum tubing, spacers and dummies, lead
shielding and bricks, miscellaneous metal parts, and glass. Rock is defined as soil,
not as hard waste.

e  Soft Waste

Soft wastes are defined to include all nonmetallic and compressible solid wastes.
Examples of soft wastes are paper, cardboard boxes, plastics, personal protective
clothing such as gloves and booties, and office wastes.

* Soil

il is defined as all naturally occurring inorganic materials.

‘2.0 SITE DESCRIPTION

2.1 BACKGROUND

The 118-B-1 Burial Ground supported B Reactor from approximately 1944 through 1973.
It was the primary burial ground for B Reactor wastes, but also received waste from the
100-N Reactor and the Tritium Separation Program (P-10 Project). The 118-B-1 Burial
Ground has also been referred to as the 105-B Burial Ground, the 105-B Solid Waste Burial
Ground, and the Operations Solid Waste Burial Ground.

The 118-B-1 Burial Ground is located in the 100 B/C Area of Hanford, about 3,000 ft due
west of the 105-C Reactor. Its dimensions are about 1,000 ft long running north and
south, by 320 ft wide running east and west. Historical records indicate that the trenches
were typically 300 ft long, 20 ft wide, and 20 ft deep, and were separated by

20-ft spaces (Stenner et al. 1988). It is believed that the burial und contains

21 trenches running east-west and 3 trenches running north-souu.: (see . .Jure 1).

2.2 INVESTIGATIONS

A subsurface investigation was conducted at the 118-B-1 Burial Ground in 1976 (Dorian
and Richards 1978). The purpose of this investigation was to identify radionuclides,
quantify radionuclide concentrations and vertical and horizontal distribution, and measure
specific activities in various trenches. Fourteen borings were advanced through various
trenches. The trenches used before 1956 showed little radionuclide contamination, while
more recent trenches produced samples that had activities up to 80,000 cpm measured
with a :iger-Mueller detector. The highest dose reading obtained was 300 mrem/h.
Samples recovered included pieces of wood, plastic, sheet cadmium, cardboard, steel
tubing, and reactor poison.
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A geophysical survey of the 118-B-1 Burial Ground was conducted in 1993, The purpose
of this investigation was to locate primary concentrations of buried waste and possibly
determine trench locations. Ground-penetrating radar and electromagnetic induction were
the two techniques used in the investigation. Twenty-two zones were identified as
containing high concentrations of debris (Bergstrom et al. 1993). Results are shown in
Figure 2.

2.3 BURIAL GROUND CONTENTS

The types of waste disposed in the 118-B-1 Burial Ground can be grouped into four
general types (types divided for descriptive purposes): soft waste (trash), miscellaneous
waste, metallic waste, and s; ial waste. Trash or soft waste consists of contaminated
I r, pli Js, and clothing packaged in cardboard boxes, and is estimated to make
up more than 75% of the waste volume (Dorian and Richards 1978). Metallic waste
consists of reactor hardware, equipment, and tools that had been disposed due to
excessive radiation levels or because they were worn out or broken. Special waste
consists of items disposed from the tritium separation project -~ ™ Reactor.

Special waste is anticipat~- *- ">Ie Afinew 0 trenches P-1 anu r-<, located as shown in
Figure 1. The special wa..__ ...Cluuc met: other miscellaneous materials
disposed from N Reactor and the Tr 1m ¢ gram. The special wastes are also
presumed to include liquid tritium waste that was sealed in carbon steel pipes and buried.
The quantity of liquid tritium buried is not known. Treatability test trench selection
specifically avoided the identified liquid tritium area, based upon available information,
geophysical surveys, and location of burial ground markers.

Appendix A contains photographs and a brief description of some of the items expected to
be uncovered during the excavation.

2.4 RADIOLOGICAL CHARACTERISTICS

The radiological composition of the 118-B-1 Burial Ground is described in two documents:
Radiological Characterization of the Retired 100 Areas (Dorian and Richards 1978) and
Estimates of Solid Waste Buried in 100 Area Burial Grounds (Miller and Wahlen 1987).
Dorian and Richards (1978) presents sample analysis taken from boreholes in the 118-B-1
Burial Ground and is the only source of empirical radiological data from samples collected
in the 118-B-1 Burial Ground. Miller and Wahlen {1987) uses the sample information and
process area reactor operations to derive an estimate of the 100 Area burial ground waste
volume and inventory. This estimate is considered the most accurate description available
of the burial ground’s inventory.

MICROSHIELD, a dose modeling program from Grove Engineering (Rockville, Maryland),
was used to estimate the dose rates from the different waste types listed in Miller and
Wahlen (1987). The results are presented in Table 2, which lists the expected dose rates
from individual waste types without contribution from any other material.
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3.0 FIELD ACTIVITIES

3.1 HEALTH AND SAFETY

The guidance for ensuring worker health and safety shall be provided in a site-specific
health and safety plan [e.g., hazardous waste operations plan (HWOP)] as described in
Ell 2.1, "Preparation of Site Specific Health and Safety Plans” (BHI 1994a). Radiological
hazards and controls are detailed in the job-specific Radiation Work Perm  (RWPs).

As the primary means of protecting the health and safety of field personnel, all individuals
who enter the exclusion zone and buffer areas shall have received t "iing to be qualified
as a Hazardous Waste Worker as outlined in Ell 1.1, "Hazardous Waste Site Entry
Requirements.” Specific training requirements are listed in the HWOP.

‘A safety assessment (BHI 1994b) was completed for this project. The operation was
considered to be a non-nuclear, low hazard, radiological activity. Trenches P-1 and P-2 are
specifically excluded from the safety assessment due to tritium content. These trenches
will not be entered during this test. Trench location has been determined by historical
records, geophysical surveys, and location of burial ground markers. Trench "B" is located
adjacent to the P-1 and P-2 trenches. Trench B will only be entered if needed to complete
the test. If trench B is entered, it will be excavated from the north, so that if the southern
boundary of the trench {adjacent to P-1/P-2) is encountered, the excavation can be moved
or halted.

Safety-related documents and this procedure shall be reviewed by field personnel prior to
commencement of work, Compliance with these documents is mandatory. A pre-job
safety me ing and regular field-safety "tailgate” meetings shall be held to review safety
considerations and identify any potential hazards not previously noted.

Should field conditions arise that warrant a change in either the HWOP or the RW. , the
health and safety officer and the health physics supervisor (respectively) may authorize
field changes to the documents.

Conditions listed below will require that work be discontinued until the field coordinator,
health and safety officer, health physics technician, or engineers have evaluated safety
and operational concerns.

e Radiation levels exceeding RWP limits, or levels that cause concern based on
operating conditions

* Free liquids (containerized), other than water
s  Mercury.

Lapel monitors will be worn during the initial excavation period to evaluate personnel
exposures to lead, cadmium, and dust.
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3.1.1 Dust Control

Duet-suppression techniques will be necessary for this test. During field activities,
co...amination must be kept from migrating. Based on the results from the 100 Area
Excavation Treatability Test at the 100-FR-1 Operable Unit, crusting agents and water
have been shown to be effective for dust control. Application of ¢ t-suppression
techniques on exposed excavations, stockpiles, unpaved access roadway, staging areas,
and other temporarily disturbed areas will be performed by Construction Forces at the
direction of the field coordinator. Application of dust-suppression techniques at the

ded’ ted sorting area will be performed by Plant Forces, at the direction of the field
coordinator. Excess water usage in the excavation pit or on the burial ground shall be
avoided.

Equ...nent for general excavation, stockpiling, and access road dust control will consist of
a rubber-tired water truck, capable of carrying and applying both water and crusting
agents. Equipment for the dedicated sorting area dust control will consist of a stationary
water tank and appropriate plumbing.

3.1.2 Sloping

All excavations on the Hanford Site must comply with the Washington Administrative
Code (WAC) 296-155. Soil on the Hanford Site is classified as type "C" soil (WAC
296-155-66401). Excavation side slopes shall be no steeper than 1.5 horizontal to 1
vertical, if g sonnel enter the excavated area. Open excavations will require certification
from a Washington State-registered professional engineer at depths equal to or greater
than 20 ft. The total depth of the excavation will not exceed 25 ft. Should benching be
required to support personnel and/or equipment, a slope of 1.5 horizontal to 1 vertical
must be me...tained between benches and/or the excavation bottom. Benching in type "C"
soil is required to be designed by a registered professional engineer. Trenching will not be
performed; therefore, shoring will not be necessary during any phase of operations.

<.1 Re >te Moniti

Remote monitors will be utilized as the excavation proceeds for field screening purposes.
This will be __co )»lished by passing materials exhumed from the excavation, while in the
bucket of the trackhoe, in front of remote sensors, situated within, or at/near the top of
the excavation. Additional details are provided in the analytical field screening section.

In addition, mercury vapor and volatile organic comj; ind (VOC) monitoring© "1t
performed near the excavation area as required by the site safety officer. Air quality will
be _ _rified prior to personnel entry into the trench.
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3.1.4 Air Sampling

Air samplers will be set up around the test site perimeter to sample for potentiai
radioactive airborne contamination. The location of the air samplers will be adjusted in the
field and given unique designations. Air samplers shall be operated per WHC-CM-7-4,
Section 5.0, "Air Sampling”" (WHC 1993c¢).

3.1.5 Personal Monitoring and Safety

Personal air samplers will be worn by key personnel in the exclusion zone. TMA shall have
responsibility of operating and controlling the personal air samplers. Hanford
Environmental Health Foundation (HEHF) will analyze samples. Personal dosimetry shall be
specified in the RWP. Properly sized respirators shall be available to all test personnel
required to work in the exclusion zone.

3.1.6 Emergency

Specific emergency procedures and notifications shall be called out in the HWOP. Wind
direction indicators shall be established to aid in upwind evacuation of the trench. Fire
lanes and emergency evacuation routes will be identified and established at the site. Dry-
chemical fire extinguishers shall be provided in the excavation area.

3.1.7 Data Quality Objective Records

Field engineers will be onsite during all ph: s of the operation to log information obtained
during the treatability test. These engineers will be responsible for assuring that the data
collected meet the data need.

3.2 SITE SETUP\LAYOUT

Prior to commencing work, the site will be staged with an exclusion zone, contamination
reduction zone, and a support zone, as presented schematically in Figure 3. Site visitors
shall be prohibited from all zones at the site unless they meet the requirements listed
within the HWOP and this procedure and are escorted by permanent site personnel as
authorized by the field coordinator.

o  Exclusion Zone

The exclusion zone(s) shall contain the excavation; the contaminated soil/landfill
debris stockpile area; temporary storage area for any encountered liquid containers;
and the sorting area. Only essential personnel shall be permitted within the
exclusion zone. Portions of the exclusion zone shall be posted in accordance with
the applicable RWP for radiological control purposes.

10
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Established perimeter barriers shall be established around the excavation site to
control ingress and egress of personnel. Any open excavation shall be barricaded
except at times when the excavation is ongoing. Temporarily stockpiled,
contaminated soil, and landfill debris will be covered or sprayed with a soil fixative
during times of inactivity. Smoking shall be prohibited in the exclusion zone.

e Contamination Reduction Zone

The contamination reduction zone shall contain all provisions necessary to facilitate
decontamination. For radiological control purposes, this area will also be posted as a
radiological buffer area (RBA) and will include the clean spoil piles. Only essentlal
personnel shall be permitted within the contamination reduction zone.

e  Support Zone

The support zone shall contain all other support facilities, supplies, equipment, and
nonessential personnel.

A list of equipment to be used during the excavation treatablhty test is provided in
Appendix B.

3.3 EXCAVATION

Proposed trenches for the treatability test are shown in Figure 2. The field coordinator has
the discretion to move these areas for both safety and logistical reasons. The test will not
excavate in the trenches designated P-1 and P-2. These trenches were excluded from
safety assessment documentation. The location of P-1 and P-2 has been determined
based on location of burial ground markers and geophysical surveys.

The safety assessment (BHI 1994) permlts a maximum of 2,000 yd? to be exposed at any
time.

During windy conditions (e.g., > 15 mi/h), the health physics technician and field
coordinator shall determine which operations can proceed; however, at sustained wind
speeds greater than 15 mi/h, mass transfer of contaminated material/soil will be ceased. If
personnel are to enter the trench, air quality shall be verified.

3.3.1 Preparation and Methodology

3.3.1.1 Removal of Overburden. The site is presently overlain with overburden materials
from the surface to an approximate depth of 5 to 10 ft.

Prior to excavation, the field coordinator will determine the areal extent of the overburden
materials to be removed, based upon consultation with the health physics technician for
shielding and operational/logistics considerations. Depth of overburden will be determined
by digging a few test pits with the excavator prior to large-scale overburden removal.

12
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In general, the bottom footprint of the excavation of the overburden materials should be
approximately 25 ft outside of the anticipated footprint of the top of the debris trench to
alloe  :quipment traffic. The top of the overburden excavation slope will be controlled by
slope stability, per Section 3.1.2 of these test procedures, and other safety considerations,
at the direction of the field coordinator. Location and inclination of entry and/or exit ramps
out of the overburden excavation will be determined in the field, based upon overall
logistics and capabilities of the front-end loader (FEL) and dump trucks.

After excavation, the overburden materials will be transported and placed in the designated
overburden area. Nonroutine surveying of the overburben by health physics will be
performed on the clean overburden materials. Subsequent removal of overburden
materials in adjoining trenches may be placed as the noncontaminated backfill for the prior
~~mpleted trench to minimize transport distance and cross contamination.

As necessary and available, the removed overburden materials may be used for temporary
earth berms, for temporary storage, and containment of exhumed contaminated soil and
landfill debris.

3.3.1.2 Field Screening of Overburden Interface. Upon reaching an anticipated depth of
within 2 ft of the top of the waste in the trenches, the remaining exposed overburden
surface will be field screened using hand-held health physics instruments for presence of
contamination. The purpose of this exercise will be to reduce the possibility of cross-
cor ° nination of clean overburden materials.

3.3.1.3 Staging Areas.
¢  Overburden Stockpile

The overburden area is shown in Figure 3. Surface preparation will be minimal, to
include preparing a level working pad ing available equipment. The overburden will
be placed directly on the ground. Thi tockpiles will be covered with a crusting
agent and, if ~ essary, plastic sheeting to protect the materials from contamination
by fugitive dust.

. nte.._nated Waste Holding Areas

The contaminated waste holding areas will be located adjacent to the excavation as
shown in Figure 4. If necessary, the area will be bermed with at least 6 in. of soil to
prevent runoff from directly entering the waste pit. Contaminated soil and debris
will be sprayed with crusting agents and/or covered with plastic during down times
to reduce potential contamination spread.

e Temporary IDW Storage Area

The temporary Investigation Derived Waste (IDW) storage area is shown in Figure 3.
Surface preparation will include preparing a level working pad with available
equipment. Liquid or containers will be placed in new containers and/or overpacked,
and placed on drum pallets for ease in further transport. Hazardous or mixed waste
requiring handling as IDW (Section 4.0) will be stored in this area.

13
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3.3.2 Excavation Methods and Sorting/Segregation

For the waste material to be removed, the excavation will consist of the following
operations:

e  Bulk removal out of and within the trench (70% to 75% of total excavation volume)
e  Segregation within the trench (20% to 25 %)
e Bulk removal and sorting out of the trench (1% to 10%).

Slope inclination for all excavation approaches and associated benches and access ramps
shall be in accordance with Section 3.1.2 of these test procedures. Field conditions,
drawings, and associated trench access conditions will be reviewed by a registered profes-
sional engineer if the excavation proceeds below 20 ft and manned entry is required, prior
to implementation and entry. The review will be coordinated through the field coordinator.

When excavating radioactively contaminated material, the excavator bucket shall not be
completely filled. This will prevent any spillage from the excavator bucket. During
screening operations, the bucket shall only contain approximately 1.5 yd? of material.

|
3.. .1 Top-Down Excavation Approach. Excavation of each of the five trenches will be
started using the top-down approach. Refer to the 778-B-1 Excavation Treatability Test
Plan (DOE-RL 1994b) for detailed descriptions of the top-down approach. The top-down
approach will be tested staging the excavator in different locations over the trench. One
method will place the excavator to the side of the trench, while the other will have the
excavator working from the top of the trench.

From an operational perspective, segregation will be implemented during the excavation
only when there is sufficient working area within the trench. Therefore, initial waste
excavation for each trench will consist of bulk removal and/or sorting operations.
Determination of materials conducive to out-of-trench sorting will be at the discretion of
the field coordinator. In general, for this test, materials not conducive to out-of-trench
sorting will be large bulky materials, fragile containers, or containers suspected to contain
fiquids.

As the initial excavation for the debris proceeds with the top-down approach, materials will
be _.ca._.:d v the bucket of the trackhoe, screened with rer e sensors, and if
allowed to proceed from a radiological and/or health and safety perspective, the materials
will be cast into a dump truck, or be placed off line for further radiological screening. The
dump truck will then deliver the waste materials to either the contaminated waste holding
area or to the sorting area, as determined by the field coordinator. Each trench will have a
bulk removal and sorting volume goal of 1% to 10% of the total waste volume exhur .

In general, once the excavation is below the waste materials, and adequate room exists at
the bottom shelf or side of the excavation for in-trench segregation, the trackhoe will test
the ability to segregate excavated materials in the trench with the bucket and thumb,
using the top- down approach. Materials segregated in the trench will need to be placed at
the bottom of the trenches in such a manner as not to cause a safety problem, or impede
trackhoe maneuverability within the trench.

15
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It is optimal to leave segregated material in the trench until backfilling to reduce handling.
When this is not possible, segregated material may be transported to the contaminated
waste holding area.

Data collection will be conducted by the field engineer(s) to “ 'fill the objectives listed in
Table 3.

3.3.3 Backfilling of Trenches

Each trench will be backfilled prior to or simultaneously commencing with the excavation
of the next trench. The primary operation consists of documenting materials location,
backfilling and compacting the waste in the trench, and replacing the overburden.

A general description and photographic record will be kept of the material excavated,
segregated, and placed in the trench. The descriptive documentation should identify the
waste category, contamination level, and appropriate t ich location and profile.

Backfilling waste into the trench will proceed in a manner that minimizes dust generation
and the possibility of destroying the integrity of containers. Some form of compaction,
such as packing the waste with the trackhoe bucket in lifts, should be used to increase the
relative density of the trench as it is being filled.

3.4 SORTING

3.4.1 Sorting Methodology

The feasibility of sorting waste materials outside of the trench will be evaluated based on
the ability to : rrials ..o tl I NG, ; 1ard w soft
waste. Sorting will be implemented during the treatability test v wver sortable material
is encountered and is deemed appropriate by the field coordinator or engineer.

The conceptual volume for sorting is 1% to 10% (50 to 1,000 yd?) of the total waste
volume excavated. The sorting operation has the potential for high dose exposures;
hence, the volume of material sorted should be minimized while still meeting the test
objectives.

The flowchart, shown in Figure 5, illustrates the approach for the sorting operation.
Designated sorting feed material shall be transported from the excavation areas to the
sorting area using a FEL or dump truck. Containers {drums, boxes, etc.) shall be removed
from the feed material prior to loading the FEL/dump truck.
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Table 3. Collec

on Requirements Data for Excavation (

erations. {sheet 1 of 2)

| Data
xcavation operation objective
Needs M...surement, observation Quality
Compare effectiveness of the top- | Maxim  stable pe angle for soil | MEASURE: Angle of slope at failure Five degrees less than the slope that sloughs.

down and side removal approaches and waste

measured from the horizontal using an
Abney

Sloughing is indicated by the formation of tension
cracks, a circular slope slippage, and ravelling
>6 in. deep.

Nature of materials in slope

OBSERVE: Soil and waste type

Description of soil or waste type: Soil {Unified Soil
Classification System); Waste

Location of excavator with respect
to slope

MEASURE: Minimum workable
distance of trackhoe from slope face

Nearest foot

1 Maximi  stable slope angle for soil

and waste

MEASURE: Angle of slope at failure
measured from the horizontal using an
Abney

Five degrees less than the slope that sloughs.
Sloughing is indicated by the formation of tension
cracks, a circular slope slippage, and ravelling

> 6 in. deep.

Nature of materials in slope

OBSERVE: Soil and waste type

Description of soil waste type: Soil {USCS) waste

Degree to which native material is
mixed into waste material

MEASURE: Depth of uncontaminated
soil excavated

Nearest increment of 6 in. averaged over the
excavated portion

Source of uncontaminated interface
material

OBSERVE: Location of uncontaminated
soil relative to trench materials

Record location in trench (sidewall and bottom).
Use relative soil density as indication of native or fill
materials.

Nature of materials being removed

OBSERVE: Waste composition

Description of waste type. Include % degradable
material

Spill volume

MEASURE: Volume of materials
dropped during 1 h of excavation or at
least 30 cycles. One cycle is defined as
time to excavate one bucket-load of
materials, dump it, and return to the
trench ready to load another bucket

Nearest 1/2 yd? spilled, on average, over the
observation period

Reasons fors s

OE RVE: Reasons for spill

Description of problem (e.g., steep bucket angle,
weak thumb grip, operator dependent, etc.}

Percent ‘ell over a segment of
trench. Swell is defined as the
incremental increase in volume after
trench bac g divided by the
original in- trench volume.

MEASURE: Cross-section profile before
excavation (after removal of
overburden)

MEASURE: Cross-section profile after
trench excavation

MEASURE: Cross-section profile after
trench backfilling

MEASURE: Volume of liquid containers

Using Abney, range finder, and compass, locate
boundaries of excavated area for volume
calculations
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3.4.2 Sorting Operation

Sorting material will be staged and stockpiled in the contaminated waste holding area.

A FEL/dump truck will transport material to the sorting area (Figure 3) for batch
processing. The majority of the sorting operations will be outside, except for the container
screening area. The container screening area will be enclosed in a tent-type weather
enclosure and glove bag. The tent enclosure is large enough that the entire sorting
operation may be moved inside it if necessary for weather protection.

Sorting operations will be performed at the discretion of the field coordinator and field
engineer. It is expected that sorting operation will require 1 to 2 weeks for each trench
excavation. Water sprays will be used for dust control as required during each sorting
operation. Each component of the sorting operation will be performed as applicable. The
following subsections describe each component of the sorting operation.

3.4.2.1 Waste Staging (Construction Forces). Material will be staged in a three-sided bin
located adjacent to the grizzly screen prior to actual sorting operations. The staging shall
remove all containers. The containers will be opened and the contents will be inspected
per Section 3.4.2.5.

The FEL (Plant Forces) will load and transport the material to the sorting area after staging,
where one or more of the following operations will take place.

3.4.2.2 Grizzly Screening (Plant Forces). The grizzly screen is a static bar screen that
separates waste forms larger than 6 in. (Figure 6). The screen is slightly 1gled to allow
large materials to roll off the screen; however, some materials may have to be hand or
machine picked off of the screen. The width of the grizzly screen exceeds the width of
FEL bucket, allowing material to be loaded directly from the FEL. The plus material will fall
directly onto the hand-sorting table, where material will be sorted into the four categories.

. 1€ minus mate will be loaded into ti - and fi _ oct tl
operations discussed below.

3.4.2.3 Disc Screen (Plant Forces). The disc screen (Figure 7) will be attached to the
FEL. It is expected that the FEL can perform all material handling operations with the disc
screen attachment. For example, material can be moved from the contaminated waste
holding area to the grizzly with the disc screen bucket attachment {(the rollers would not be
engaged). The disc screen will be fitted rollers that separate the materials into 2-in. minus
or 1-in. minus size fractions.

Material will be loaded into the disc screen bucket attachment and transported to the
minus fraction stockpile. The rollers will be engaged and the minus fraction material will
fall onto the stockpile. The minus fraction material will not be hand sorted or separated
any further. The disc screen bucket attachment will then transport material to the sorting
table where the plus fraction will be dumped and hand sorted into the four waste
categories.
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Figure 6. Grizzly Screen and Sorting Table.
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Figure 7. A Bucket Disc Mounted Screen.

3.4.2.4 Hand So " g (Plant Forces). Hand sorting is required to separate material into the
four waste categories. Hand sorting will be done using long-handled tools, such as rakes
and picks, as much as possible to reduce exposures. Most of the material will be hand
sorted on the sorting tables; however, some hand sorting may be required at the waste
piles.

After material has been loaded onto the sorting table (Figure 6), workers on either side of
the table will pull and push materials into appropriate waste piles (soil, hard waste, soft
waste, and miscellaneous). After recording the appropriate data (Section 3.4.3), the
waste will be moved to the stockpile area located within the sorting area.

Some sorting at the waste pile will be required, e.g., to remove containers in the staging
area. Workers shall use long-handled tools to rake and push material into the appropriate
waste category. Actual handling of the waste items shall be minimized to reduce worker
exposure.

3.4.2.5 Container/Box Sorting. Large containers such as drums will be opened and the
contents documented. These containers will be opened on a case-by-case basis.
Procedures will be developed as necessary once container type and condition is
determined. At this time, closed drums are not expected to be encountered. If drums are
encountered, work will stop and safety will be consulted prior to taking any action in the
vicinity of the drums.
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Smaller containers such as small cardboard boxes or plastic bags will be opened in the
enclosed glovebag area (Figure 8). Not all boxes will be opened; however, some number
of boxes will be opened to characterize their contents. The field coordinator will designate
which boxes will be opened.

The glove bag will shall be certified and operated per the Westinghouse Radiological
Containment Guide (WHC 1994).

Figure 8. Glove Bag.
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3.4.2.6 Sorted Waste Stockpiles and Restoration. The waste that has been sorted will be
stockpiled within the sorting area. These stockpiles will be covered or sprayed with a dust
control agent to prevent blowing debris or dust (Section 3.1.1). Accumulated waste in the
stockpiles will be returned to the contaminated waste holding area or will be returned
directly to the trench during backfilling (Section 3.3.3).

3.4.2.7 Administrative Control/ALARA. The sorting operations have a high potential for
worker exposure. |t is important that the ALARA principles be enforced.

e TIME: The minimum volume of waste shall be sorted to meet the test objectives.
The time spent sorting shall be minimized as much as possible.

e DISTANCE: Long-handied tools and remote equipment shall be used as much as
possible to reduce exposure. Actual handling of the waste should be minimized.

e SHIELDING: Shielding shall be designed and used whenever possible in the sorting
operations.
3.4.3 Data Collection
The data collection for the sorting portion of the test will be by visual observation. All
information and data will be recorded into a designated log book. Photographs and videos

will be used as well to illustrate and document the different waste forms and sorting
operation. The information in Table 4 shall be documented throughout the test.

3.5 ANALYTICAL FIELD SCREENING/SAMPLING ACTIVITIES

This section provides a description of the analytical screenir~ nrrreeg, = 7 T s
beil (s | tl ) ermii  ift In the
preliminary ERDF vv~v. v pmocedures described below ai . ial in

the test plan. The initial conceptual screening model is depicted in Figure 9. The
procedures may be revised by project scientists based on field conditions to ensure that
test objectives are being met. Modifications may include changing detection instruments,
revising order of screening, and selectively screening waste.

Secondary screening will be conducted on up to 10% of the waste removed from the
trench. All unidentified waste will be screened (until a profile of the "unidentified” waste
is obtained and the material can be identified by visual observation). All waste will be
screened by dose rate for health and safety purposes. This dose rate will be recorded in
the field log book if the dose rate exceeds 100 mrem/h.

Secondary screening will be conducted off line from the excavation. Once it has been

decided that it is necessary to screen materials, the material will be placed into a
designated screening area within the exclusion zone.

24



RADIONUCUDE SCREENING

ORGANIC SCREENING

Measure
voC ]

Waste falls
£RDF PWAC a1
2 Category 3

1s ID of waste
type possible?

Additional radiological screening
Is required 10 Id:,\lny material.
‘ y will be defired in
} field procedures.

PWAC = Preliminary Waste Acceplance Criteria
DR = Dose Rate

LIQUIDS SCREENING

Waste fails ERDF
PWAC for organic
liquid

2.1
) Are VOC > No Hiquids
background? present
Yes
2t
‘Can source be »
Identified? . No free Con source be
Are liquids Tiqui
Shrea? pml identified?
Yes
20.2 Yes
llcmplt of 1 1 38
source Are free
Hquids from e

s excavation and Yes lquids
collect sample present in

source?

3a3 3.8

Are fiquids No Waste fails ERDF

organk? PWAC for squeous
Tiquids
3s.4 Y

HNo

KEY;

39 30.10
Collect Are liquids
sample of organic?
material

l

1- Series = Category 3 and TRU screening

>10%
volume

Note waste
tails EFDF
PWAC for

organic
content

2- Series = VOC xcreening
3- Series w Liquids screening

= Primary path, expected condition for > 90%

-

of burisl ground material

EahS

3a.14
" ote presence of
o uid
:ontamination

32.13

Note presence of
organic
contsmination
below 10%

‘Jeyomol4 Buuaalog jenidasuo) g ainbiy4

20 "A3Y

S0000-d1-1Hd

b

het

o

s u

0ooi







m
Ll
P

el
i

L

IR

S

BHI-TP-00005
Rev. 02

secondary screening area. Unidentified waste with higher dose rates will be evaluated for
applicability of screening.

Identifiable Waste

Is the contact dose rate less than a factor of 2 of the expected dose rate, as shown in
Table 2? If it is, the material is considered identified. If the contact dose rate is less than
the estimated Category lil dose rate value for that waste type (determined by reviewing
dose rates against Table 5), the material is acceptable for ERDF and radionuclide screening
is complete. If the material is greater than the Category lll dose rate for that waste type,
the material is considered greater than Category Ill. Materials that contain radionuclides
greater than their Category 3 concentration limits are given this designation. This material
is placed in a known location in the excavation, covered with soil or other shielding (if
needed), and marked with a surface marker for later identification.

Unidentifiable Waste

If the type of waste cannot be identified, and/or the contact dose rate is greater than a
factor of 2 of the expected rate, the material requires further analysis. Perform gamma-
spectral analysis. The objective is to identify all gamma emitters.

Using the radionuclides identified in this step, can the waste type be identified from the list
of standard types? If so, compare dose rates to Table 5. If the waste type cannot be
identified based on the radionuclides, additional radiological screening (e.g., alpha or beta
analysis) is required to identify the material. If the material cannot be identified, it will be
stored separately for return to the trench or handied as IDW at the completion of the
project. Type of screening analysis will be defined based on type of waste, radiation
levels, and initial dose measurements.

Recording Radionuclide Screening Data

All field screening data will be recorded in a controlled field logbook. The following
information will be entered:

1 andtime

Personnel present during screening

Person making entries in book

Survey instruments (model, serial number)

Date and time object excavated

Description of excavated object

Measured gamma-ray dose rate and instrument used

Spectral measurements performed, if any, and ID of any recorded spectrum
Comments and observations.
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containers are found, excavation will cease and a safety review will be conducted prior to
attempting to move containerized liquids. A sample of the liquid will be collected either
during transfer or at the staging area. This sample will be used to characterize the liquid.
If the free liquid is known to be rain water or dust control v " r, this will be noteda 1o
further action will be taken.

3.5.4 Analytical Sampling

The field screening process defined in the: procedures may not be sufficient to identify all
materials encountered during the test. If unidentifiable materials are encountered,
laboratory analysis is required. For this test, up to 20 grab samples may be collected
during the excavation test for laboratory analysis. These samples will be collected at the
direction of the field coordinator based on the following:

e  Material that cannot be identified by field screening

e Up to five samples from the bottom of trenches where the field screening
instruments indicate clean soil (NOTE: it is not required to attempt to excavate to
the trench bottom in every trench and samples are not required in every trench)

* One grab sample of graphite ('*C) for isotopic analysis to confirm the isotope ratios
in (if graphite is encountered).

Each grab sample will be analyzed for the following list of analytes from the burial grc d
waste site group, 700 Area Source Operable Unit Focused Feasibility Study Report,
Volun | (DOE-RL 1994a).

e Radionuclides: '*C, *’Cs, ®°Co, "S2Eu, '**Eu, 3H, ®Ni, °°Sr Laboratory Specific
Procedures (Level V)

¢ Inorganics: _.dmium 6N h )10), (SW-846, N hod 7421),
Mercury (Solid, SW-8«. .. |, Liquic, ...-846 7470), Chromium (60" _,

e Organics: No specific constituents identified.

Grab samples of free liquids or suspect organic contamination will be sent to the
Environmental Analytical Laboratory for volatile and semi-volatile organic screening if the
sample meets the radiation . _ juire . :nts of the laboratory. If the sample exceeds these
limits, samples will be sent offsite for volatile and semi-volatile organic analysis by
SW-846 methods.
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minimize equipment contamination potential. Dust control equipment (water sprays and
surfactants) will be available at all times to mitigate spread of contaminated soil.

Wrap instruments in tape/plastic when possible

Take only what is needed

Avoid contact with contaminated or suspect media

Avoid the use of equipment with lots of "nooks and crannies”
Health physics technician will monitor decontamination activities.

Field decontamination of heavy equipment will be accomplished by the application of high-
pressure water and/or steam. (NOTE: Water will be contained and sampied by the health
physics technician.) Decontamination of the backhoe bucket will take place over the soil
waste storage area or the contaminated area of the excavation. Other field
decontamination shall be conducted as required by Ell 5.4 and WHC-CM-1-6

(WHC 1993d).

3.6.2 Personnel

~ scontamination is the proc 5 of removing or 1 itralizing contaminants that have
accumulated on personnel and equipment. To facilitate decontamination, a contamination
reduction zone will be maintained at the site. Health physics personnel have the primary
responsibility for conducting operation in the contamination reduction zone. Further
guidance is available in WHC-IP-0718 (WHC 1993b). The following procedure provides
field personnel with direction to exit the exclusion zone.

3.7 SITE RESTORATION

Upon completion of the test. the excavation will be returned to grade level. Soil that has
been i as | | a ; Afill. Any
additional soil requ row site. De__.._ _.. ) lling are
provided in Section 3.3. After completion of the test, >ntaminated soil shall be placed
back in the burial ground. All equipment and structures will be moved from site, and any
altered fencing will be returned to its original location.
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APPENDIX B
**ST OF EQUIPMENT

The following list includes equipment to be used during the excavation treatability test.
This list has been broken down into four categories, Site Support, Excavation, Field
Screening and Sorting. Additional items may be added as the test progresses.

SITE SUPPORT

Office Trailer(s)

Change Trailer(s)

Control Signs

Dust Control Agent for Laydown Areas

EXCAVATION

Trackhoe with 3-yd® bucket and thumb attachment
Front-End Loader

Dump Trucks

Personnel protective equipment as specified in tt RWP and HWOP
Binoculars

Range Finder

Abney

Leveling Rod

Camerals)

Video Camera

Construction Fence

Water Truck

Plastic Sheeting

Holding area liners

SCREENING

Eberline RO-7

NOMAD portable spectroscopy system
Germanium detector

Beta Detector

Alpha Monitor

Photo ionization detector

Mercury Monitor
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APPENDIX C

118-B-1 EXCAVATION TREATABILITY TEST
QUALITY ASSURANCE PROJECT PLAN

1.0 INTRODUCTION

The Quality Assurance Project Plan (QAPP) describes the quality assurance (QA)
require . :nts that support the 118-B-1 Excavation Treatability Study "aracterization
activities. This QAPP presents the objectives, organizations, functionai activities,
procedures, and specific QA and quality control (QC) protocols associated with these
activities.

The 118-B-1 E vation Treatability © ;t Plan (DOE-RL 1884) references the
Envi.unmental Engineering, Technology, and Permitting Function Quality Asst 11ce
Program Plan (WHC 1990). Due to transition of the environmental restoration contractor,
the referenced document is not current; this QAPP fulfills requirements of QAMS-4

(EPA ND).

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

QAPP responsibilities of key personnel are:

*  Field Coordinator
Responsible for onsite direction of the sampling team in compliance with the
requirements of this QAPP, the sampling plan, and all implementing Environmental
Investigations Instructions (Ell).

¢  Quality Assurance Engineer

The son is responsible for per  min veillances/assessments to ensure
com with QMP requi iNts \ui Il 1Yv4aa) and this  \PP.

® Samplers
Responsible for collecting samples in accordance with this QAPP, ant ne Bechtel
Hanford, Inc. (BHl) Environmental Investigations Procedures (BHI 1994p). ¢ nplers
will collect samples at the discretion of the field engineer or field coordinator.

® Field Engineers
Responsible for directing samplers to take samples at specific locations within the
excavation area.

e  Other S1pport Contractors

The pi.,2ct manager may assign project responsibilities to other support contractors
project responsibilities. Such services shall be in compliance with standard BHI
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and/or WHC procurement procedures as discussed in Section 5.0. All work shall
comply with BHI approved QA plans and/or procedures.

If samples are taken, the following organizations may become involved:

Analytical Services is responsible for coordinating qualified and approved laboratory
support for all project analyses concerns, assisting in sample s ‘oment tracking,
resolving chain-of-custody issues, and when requested validati..J all related data.

Qualified Analytical Laboratories. Soil samples shall be sent tc 1n approved
contractor, participant subcontractor, or subcontractor laboratory. They shall be
responsible for performing the analyses identified in this plan in compliance with
work order, contractual requirements, and approved procedures (see Section 5.0).
Each laboratory shall have and comply with a written approved laboratory QA pfan.
All analytical laboratory work shall be subject to the surveillan controls invoked by
Ql 7.3, "Source Surveillance and Inspection.” This plan shall | et the appropriate

juirements of the Hanford . _deral Facility Agreement and C...sent Order (Ec " gy
et al. 1989). Sample Management shall retain prime responsibility for ensuring
acceptability of offsite laboratory activities.

3.0 QUALITY ASSURANCE OBJECTIVES FOR N~ "SI [EMENT

The QAPP’s principal objective is to maintain the quality of field act...ties, sample
handling, laboratory analysis, and to document each proc sing level.

4.0 SAMPLING PROCEDURES

If samples are taken, sampling activities shall be consistent with the current applicable
procedures and the sampling plan. These procedures are identified in the project field
sampling plan. They include:

Ell 1.4, "Instruction Change Authorizations"

Ell 1.5, "Field Logbooks"
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sample numbers. All results of analyses shall be controlled as permanent project quality
records.

6.0 CALIBRATION PROCEDURES

Calibration of critical mea: ing and test equipment, whether in existing inventory or newly

purchased, shall be controlled as required by:

QR 12.0, "Control of Measuring and Test Equipment”

Ql 12.1, "Acquisition and Calibration of Portable Measuring and Test Equipment”
Ql 12.2, "Measuring and Test Equipment Calibration by Us "

Ell 3.1, "User Calibration of Health and Safety M & TE."

Routine field equipment operational checks shall be per applicable Ell r procedures.
Similar information shall be provided in approved participant contractor or subcontractor
procedures.

Participant contractor or subcontractor laboratory analytical equipment calibrations shall be
per applicable standard analytical methods. These shall be subject to review and approval.

7.0 ANALYTICAL PROCEDURES

Procedures based on the referenced methods shall be selected or developed, and approved
before use in compliance with appropriate procedure and/or procurement control
requirements as noted in Chapter 4,

8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

All analytical laboratories shall be responsible for preparing a report summarizing the
analysis results and a detailed data package. This includes all inforr tion necessary to
perform data validation to the extent indicated by the minimum requuements of

Section 8.2, Data shall be reported on a dry-weight basis. The dati summary report
format and data package content shall be defined in procurement dc.umentation subject to
review and approval as noted in Chapter 4. As a minimum, laboratory data packages shall
include the following:

e Sample receipt and tracking documentation, including identification of the

organization and individuals performing the analysis, the names and signatures of the
responsible analysts, sample holding time requirements, references to applicable
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chain-of-custody procedures, and the dates of sample receipt, extraction, and
analysis

¢ Instrument calibration documentation, including equipment type, model, initial and
continuing calibration data, method of detection limits, and calibration procedure
used

e Additional QC data, as appropriate for the methods used including matrix spikes,
duplicates, recovery percentages, precision data, laboratory blank data, and
identification of any nonconformance that may have affected the laboratory’s
measurement system during the analysis time period

e The analytical results or data deliverables, including reduce data, reduction formulas
or algorithms, unique laboratory identifiers, and description of deficiencies

e  Other supporting information, such as reconstructed ion chromatographs,
spectrograms, traffic reports, and raw data.

Sample data shall be retained by the analytical laboratory and made available for systems
or progri audit purposes upon request by BHI; the U.S. Department of Energy, Richland
Operations Office; or regulatory agency representatives. Such data shall be retained by
the analytical laboratory through the duration of their contractual statement of work, at
which point, it shall be turned over to BHI for archiving.

8.2 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS

All vatidation reports and supporting analytical data packages shall be subjected to a final
technical review by qualified reviewers at the direction of the BHI project engineer. This
will be done before data submittal to regulatory agencies or inclusion in reports or technical
memoranda. All validation reports, data packages, and review comments shall be retained
as permanent project quality records in compliance with Ell 1.6, "Record Processing”

(BHI 1 14b), and QA 17.0, "Quality Assurance Records" (WHC 1989). The project

enaineer will have the primary responsibility for dispositioning project related records and
da

9.0 INTERNAL QUALITY CONTROL

Sampling plan activities may be evaluated as part of the project’s QC effort. All analytical
samples shall be subject to in-process QC measures from the field to the laboratory and
during laboratory processing. Laboratory analyses performance audits are implemented
through the use of QA/QC samples sent to multiple laboratories. In this situation QC does
not imply QC from the BHI QA organization. QC sample results enable the accuracy of the
data to be assessed. The data quality generated in this project will be operationally defined
by the following internal QC sampling.
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e  Split samples shall be collected and submitted to separate i * jratories for a
measurement precision assessment. One split sample will be taken for every 20
samples. {f fewer than 20 samples are collected during the treatability test, at least
one split sample will be taken. Odd sampling matrices such as waste or spilled
liquids may not provide enough sample to split or duplicate the samples.

* Duplicate samples shall be collected and s1 * nitted to measure intralaboratory
precision. One duplicate sample will be taken for every 20 samples. If fewer than
20 samples are taken during the treatability test, at least one duplicate sample wiil
be collected. Odd sampling m rices such as waste or spilled [uids may not
provide enough sample to split or duplicate the samples.

e Equipment blanks (matrix-silica sand) shall be prepared and submitted to assess
sampling equipment cleanliness. Equipment blanks will be pe/ rmed for one out of
20 sampling events. If fewer than 20 samples are collected uuring the treatability
test, at least one equipment blank will be taken.

* Laboratory internal QC checks performed per applicable protocol for the analysis.
For chemical analysis, this must include data demonstrating achieved accuracy,
precision, system calibration, and performance. Reportables will include:

- Preparation and calibration blanks
- Calibration verification standards

- Matrix spikes

- Duplicates

- Control samples

- Other supporting documentation.

The minimum requirements of this section shall be invoked in procurement documents or
work orders, compliant with standard procedures as noted in Chap 4.

10.v PERFORMANCE AND SYSTEMS AUDI

Program activities are subject to oversight by QA personnel. Audits may address quality-
affecting activities that include, but are not limited to, measurement system accuracy,
intramural and extramural analytical laboratory services, field activities, and data collection,
processing, validation, r-—orting, and management. QA audits shall be performed under
the standard operating procedure requirements of BHI and/or WHC.

System audit requirements are implemented in accordance with QI 0.4, "Surveillance.”
All quality-affecting activities are subject to surveillance. The project engineer shall
interface with both the Environmental Field Services quality coordinator and the QA
officer. The QA officer is responsible for providing surveillances/a essments to ensure
compliance with planned activities, and identify conditions adverse to or enhancing all
performance quality.
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11.0 PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field and laboratory that directly affect
analytical data quality shall be subject to preventive maintenance measures that ensure
minimization ¢ mneasurement system downtime. Field equipment maintenance instructions
shall be as defined by the approved procedures governing their use. Laboratories shall be
respor<ible for performing or managing the maintenance of their analytical equipment;
maint_..iance requirements, spare parts lists, and instructions shall be inciuded in individual
methods ¢ aboratory QA plans, subject to review and approval. When samples are
analyzed using EPA reference methods, the preventive maintenance requirements for
laboratory analytical equipment are as defined in the procured laboratory’s QA plan(s).

12.0 DATA QUALITY INDICATORS

12.1 DATA ASSESSMENTS BY ANALYTICAL FACILITY

Adherence to approved procedures will be sufficient for the majority of data reports. To
the extent possible, performance-based standards will be the preferred method of
assessment for precision and accuracy measurements. A familiar example is the use of
control charts. Values exceeding a 3-sigma limit on well-established and appropriate
control chart should be flagged when reported. Samples in the analytical batch should be
rerun if possible, and those results also reported.

When appropriate performance-based standards are not available and referenced
procedures do not specify, the following two rules may be used.

¢ Precision--The difference between laboratory duplicates will be subject to a control
limit of 150% of the requested limit whenever both sample values exceed the
estimated method detection limit (MDL). If the estimated MDL ex :ds the
t F_ value ybeu | ilculate the control limit. Wt
_ ... _uplicates are below the estimated method detection limit, laboratory
precision may be assessed by comparing identically spiked samples. Samples
exceeding five times the control limit can be subject to a 20% relative percent
differen. _ limit, where:

Relative Percent Difference = (S - D) x 100
({S+D)/2)

S
D

Sample concentration
Duplicate sample concentration.

Il

Failure to meet a precision limit will require evaluation and corrective action as
appropriate.
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13.0 CORRECTIVE ACTIONS

Corrective action requests required as a result of surveillance reports, nonconformance
reports, or audit activity shall be documented. Primary responsibilities for c¢ ective action
resolution are assigned to the project engineer and the QA officer. Other measurement
systems, procedures, or plan corrections that may be required as a resuit of routine review
processes shall be resolved as required by governing procedures or shall be referred to the
project engineer for resolution. Copies of all surveillance, nonconformance, audit, and
corrective action documentation shall be routed to the project QA records upon completion
or closure.

14.0 QUALITY ASSURANCE PROJECT REPORTS

Special QA reports are not planned for this project. Project records will be maintained in
‘ormance with standard operating procedure requirements of BHI (1994b). Project

rec ds will be maintained according to Ell 1.6, "Record Processing,"” and technical data
will be dispositioned according to Ell 1.11, "Technical Data Management." Surveillance,
nonconformance, audit, and corrective action documentation shall be routed to the project
QA on completion or closure of the activity. The final project report prepared by the
cognizant engineer or designee shall include an assessment of the overall adequacy of the
total measurement system with regard to the data quality objectives of the investigation.
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