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EXECUTIVE SUMMARY
In compliance with USACE Contract DACW33-97-D-0002, Delivery Order 009, Stone
& Webster provided decontamination, sampling and analysis, waste transportation and
disposal, final status survey, and final restoration services at the St. Albans Veterans
Administration Extended Care Center Facility (VAECC), located in Queens, New York.

Stone & Webster utilized a small disadvantaged business enterprise, Cabrerra Enierprises
to provide daily radiological support services during the field remediation phase of the
project. Additionally, Cabrerra provided the Final Status Survey (FSS) in accordance
with guidance as outlined in the Multi-Agency Radiation Survey and Site Investigation
Manual. (MARSSIM) and Stone and Webster documents "Work Plan for
Decontamination and Decommissioning" and "Sampling and Analysis Plan for
Decontamination and Decommissioning."

Stone & Webster utilized a small business, Franklin Environmental, to provide
radiological decontamination, asbestos abatement, and waste transportation during thefield remediation phase of the project. Additionally, Taylor Environmental performed

asbestos air monitoring and related'professional services.

This project included the following activities:

1. Decontamination and decommissioning (D&D) of three survey units (SU001, 002,
004) and piping beneath one survey unit (SU005) within 90 of the St. Albans VA
Center.

2. Characterization and disposal of Class A and Class -B radioactive waste generated
from the D&D activities within Building 90..

3. Removal and disposal of asbestos containing materials generated from activities
within the SUs in Building 90.

4. Collection and analysis of asbestos compliance samples for site clearance, personnel
monitoring, and area monitoring.

5. Performance of a Final Status Survey (FSS) for SU001, 002, 004, a portion of 005,
and 008 within Building 90.

6. Preparation of a Remedial Action Report.

The five survey units (SU) included in the project, SU 001, 002, 004, 005 and 008 were
located in Building 90. D&D activities were conducted in SU 001, 002, and 004. The
original scope of work included the removal of a drainpipe from SUO01 to SUO02 that
was present beneath SU005. The pipe was to be removed without disturbing the floor of
SU005 by pulling the pipe into SU002. Stone & Webster discovered that this was not
possible due to the unanticipated presence of tees connected to the drainpipe. In order to
access the pipe, the floor for SU005 required removal. The floor tiles along the pipe
chase were determined to contain asbestos. The drainpipe and soil beneath the floor of
SU005 was removed.

As detailed in Section 4, SUO05 and 008 were divided into smaller SU designated as
SU005A and 005A and SU008A and 008B for purposes of the FSS. A FSS was
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performed within all five SU, clearing the areas for future use. An underground pipe that
allowed the transfer of waste liquid from the ejector pit in SU002 to an outside manhole
was surveyed and the results are contained in the Draft FSS Report included as Appendix
B of this document.

The waste disposed as radioactive waste was classified as Class A or Class B waste. The
initial scope of work has .assumed that all waste would be Class A waste and waste
profiles and acceptance was premised on this assumption. Upon completion of the D&D
activities USACE determined that, based on the best available data and several iterative
calculations with various assumptions, four drums of waste were disposed as Class B
.waste. The Class A waste (307 drums) were transported directly to Envirocare in Utah.
The four drums of Class B waste were transported to GTS/Duratek, a treatment, storage,
and disposal facility (TSDF) that accepts small quantities of waste for bulling prior to
shipment to a permanent TSDF. The drums of Class B waste were shipped to Barnwell
Waste Management Facility from GTS/Duratek on October 31, 2002.

The Draft Final Status Survey (FSS) was prepared and submitted to USACE for
submission to the NRC in December of 2000. The- FSS is required by the NRC to
document that all radiological waste materials were removed in accordance with
MRSSIM4 guidance.
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1 INTRODUCTION

1.1 Background
The St Albans Veteran's Extended Care Center (VAECC) operated as a Naval Hospital
prior to its acquisition by the Veteran's Administration (VA). The Naval Hospital
provided nuclear medicine services under several Nuclear Regulatory Commission
(NRC) licenses. NRC licensed activities ended with the termination of NRC license # 31-
00076-06 on December 31,1973. In 1976, the St. Albans facility was transferred from
'the Navy to the VA. The VA did not hold a radioactive materials license at St. Albans but-
did hold a NRC "Possession Only" Byproduct Materials License No. 3i-02892-06.

In order to terminate the NRC license, a decontamination and decommissioning (D&D)
approach was developed. The D&D methodology was derived in accordance with the
Final Decommissioning Plan (Weston, 2000) and the requirements of the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM). The Final Status Survey
(FSS) element of the Work Plan (WP) was developed using the guidance found in the
Decommission Plan (Weston 2000), Draft Final Work Plan for the Radiological

..Characterizatioi (S&W, 1998), and other applicable regulatory guidance documents
including MARSSIM.

The objective for activities at the VAECC was to ensure that all cleanup criteria or
derived concentration guideline levels (DCGLs), established in the Final
Decommissioning Plan were achieved and that exposures to occupational workers and
the public were maintained as low as reasonably achievable (ALARA). Upon NRC
approval of the Final Status Survey (FSS), the areas will be restored to a condition that
will allow for a safe work area for future activities. Currently, the future use of the areas
within Building 90 of the VAECC is uncertain.

1.2 Purpose

This Remedial Action Report documents the (D&D) tasks performed at the VAECC.
This report has been prepared in accordance with the USACE/NAE Contract Number
DACW33-97-D-0002 Statement of Work for Delivery Order Number 0009, Radiological
Contamination Removal Action, St. Albans Veterans Administration Extended Care
Center, Queens. New York, and the approved WP and Decommissioning Plan.

1.3 Document Organization

Section 1.0 discusses background information about the Site, the purpose of the D&D
action and organization of the Remedial Action Report. Section 2.0 presents a detailed
history of the Site along with a summary of previous field investigations. Section 3.0
summarizes the asbestos abatement aspects of the D&D action in addition to
documentation of air monitoring activities for this project. Section 4.0 outlines the
rationale and methods used during the decontamination and removal activities. Section
5.0 summarizes how the waste material was handled and stored onsite and the factors for
determining the appropriate off-site disposal location for each type of waste. Section 6.0

Contract Delivery Order DACW33-97-D-0002 1-1 Stone & Webster
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describes planned site restoration activities. Section 7.0 provides the list of reference
documents for this report.
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2 SITE INFORMATION

2.1 Site Description
The Veteran's Administration Extended Care Center (VAECC) is located on an
approximately 55-acre site at 1 7 9 th Street and Linden Boulevard in Queens, New York
and includesi5 buildings. As defined by the scope of work (SOW), this project site
includes survey units 001, 002, 004, 008, and a portion of 005 within Building 90 and
Corridor 45 for D&D activities. See Figure 2-1 for the location of the facility and
Building 90 and Figures 2-2 and 2-3 for the specific survey unit within Building 90
included in this project.

2.2 Site History

The Navy operated the St. Albans facility as a Naval Hospital prior to its acquisition by
the VA. While operating as a Naval Hospital, nuclear medicine services, including
radiological therapy, were executed under several NRC licenses beginning in 1950. The
original license allowed the use of Yttrium-90 (Y-90) for tumor treatments and an
amendment to the license allowed the use of liquid Y-90 for leukemia treatment. In
December 1959, the radiological laboratory submitted an application for Strontium-
90/Yttrium-90 in order to produce the necessary Y-90. The request was approved and
liquid Sr-90 was introduced to the site.

According to site personnel in late 1962, a spill of liquid Sr-90/Y-90 occurred inside the
exhaust hood in the "hot" laboratory. The spill was not reported and sampling was not
conducted to determine the extent of the spill. The standard operating procedure utilizing
Radiacwash 2-3 times a week was used to remove the contaminants. In 1964, results of a
smear test reported contaminants within background levels. This spill was the only
recorded spill at the facility in the area of the project site.

The NRC licensed activities ended with the termination of NRC license # 31-00076-06
on December 31,1973. In 1976, the St. Albans facility was transferred from the Navy to
the VA. The VA did not hold a radioactive materials license at St. Albans.

2.3 Summary of Previous Investigations
In May of 1992 the USACE, while performing a review of former Department of
Defense sites, visited St. Albans and conducted a visual survey of the radiological
laboratories. During the visual survey, the Corps identified areas with the potential for
elevated levels of radiological contaminants. After this visual survey, the VA
radiological safety officer (RSO) submitted smear samples to a laboratory for analysis for
radiological contaminants. Analytical results confirmed the presence of radiological
contaminants in the samples.

In July of 1992, Teledyne Isotopes performed an initial survey for radiological
contaminants. Sample results indicated the presence of radiological contaminants in
samples from the floors, drain lines, and equipment in the "hot" laboratories. Teledyne
identified the contamination to be Sr-90. Teledyne Isotopes issued a report titled

Contract Delivery Order DACW33-97-D-0002 2-1 Stone & Webster
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"Radiation Safety Survey for VA Medical Center Queens, NY, July 1992" to the VA
summarizing the survey results and data.

In August 1992, Teledyne removed the floor drains, exhaust hoods, floor tiles, bench
tops, and numerous other items identified in their report from the laboratories. In
October of 1992, Teledyne used jackhammers to remove the concrete floor surrounding
the main floor drain for the emergency shower in. the High Level laboratory. The drain to
the first 90-degree elbow was removed. The drain line:was traced to-the Ejector-Pit
room. Contamination was detected in the Ejector Pit room and Teledyne recommended
an expanded survey and.decontamination of other rooms.

In September 1997, Ogden surveyed the nuclear labs and the ejector pit located adjacent
to Corridor 45. They identified radioactive materials in excess of NRC release criteria
(Northern Ecological Associates, Inc. Report titled "Data Collected at DERP-FUDS
Saint Albans Extended Care Center Queens, NY," prepared by Ogden Environmental and
Energy Services Co., Inc.). The Ogden report recommended expansion of the scope of
the survey.

-Stone & Webster'prepared a records review report ("Historical Site Assessment -

Records Review Report for the St. Albans VAECC", April, 1998) for the USACE,
chronicling the use of radioactive materials at the St. Albans facility. The Stone &
Webster report identified areas in Buildings 64, 90 and 91, requiring characterization and
remediation to support unrestricted release of the St. Albans facility.

In 1999, Roy F. Weston Company, Inc. (Weston), conducted characterization surveys of
buildings 64, 90 and 91 (Weston 1999a). Data generated from previous characterization
efforts, supplemental tritium surveys and small-scale decontamination activities,
demonstrate that Survey Units (SUT) 003, 006, 007, 008 and 009 meet the DCGLs for St.
Albans and requirements for FSS (Weston, 1999b). Survey Units 001, 002 and 004 and
the pipe beneath SU005 (located in the Building 90 basement) contained radiological
materials that required remediation and a comprehensive FSS for SU 001, 002, 004, and
the revised area of 005 (See figures 2-2 2-3, and 4-1 for locations of these SUs).
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Chronology of Events

Table 2.1
Chronology of Events

" Date . Event
Jul.1992 DOD identifies site as requiring decontamination
Apr. 1998 Stone & Webster performs Historical Site Assessment
Apr.1999 Roy F. Weston Company conducts characterization survey of

Bldgs. 64, 90, 91
Apt. 1999 Weston Decommissioning Plan accepted by NRC
Aug. 2000 Stone & Webster Work Plan Approved
18 Sep. 2000 Stone & Webster mobilization to site.
18 Sep.- 22 Dec. 2000 D&D activities conducted for SU001, 002, 004 and 005
19 Sep.- 23 Oct. 2000 Asbestos sampling and abatement conducted
II Jan. 2001 Shipment of 307 drums of Class A Waste to Envirocare
4 Dec. 2000-13 Jan.2001 FSS is conducted for D&D areas
16-17 Jul. 2001 Pipe chase surveyed and.FSS completed
18 Jul. 2001 Shipment of four drums of Class B waste to GTS/Duratek
19 Jul. 2001 Site Demobilization
18 Dec. 2001 Submission of Draft FSS to USACE
21 Jun. 2002 Complete Restoration of concrete floors
31 Oct. 2002 Shipment of four drums of Class B waste from GTS/Duratek to

Barnwell Waste Management Facility
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4 DECONTAMINATION AND REMOVAL-PROCEDURES

4.1 Objectives
The project objectives consisted. of the decontamination of SUs that contained
radiological contaminants above the NRC approved DGCLs. These objectives were
achieved using D&D methodologies that ensured exposures to occupational workers and
the public were within ALARA guidelines.

Radiation work permits and radiation surveys were completed in accordance with the
Work Plan. Copies of the permits and surveys are in Appendices D and E respectively.

Details of the radiological clearance activities are detailed in the Finfal Status Survey
(FSS) prepared for the NRC. The FSS was submitted under separate cover in December
of 2001. All survey units that were decontaminated and decommissioned (D&D)
(SU001, 002, 004 and the pipe line beneath SU005) and used to temporarily store
drummed D&D wastes (SU008) were cleared as not containing radiological materials in
excess of the DGCL's.

4.2 Alterations to Work Plan
The following were general alterations to the WP.
" SU001, as shown in Figure 4-2, was divided into two areas designated at SU001A

and SU001B to be compliant with MARRSIM guidelines.
" The BROCK remote hammer was too large to fit into the existing access points to the

the Isotope Area of SU001. Stone & Webster switched to electric jackhammers as
the means to demolish the concrete.

" The Control Room for the X-Ray Treatment Room located in SU005 was cleared of.
all contents. The contents were surveyed and released as non-radioactive waste. The
area was final status surveyed as part of SU005.

" At the direction of the USACE, lead tiles were removed from SU001A, (isotope
storage area) and decontaminated to avoid classification as a mixed waste. The
decontaminated lead tiles were sent to a local recycling facility.

" At the direction of the USACE, the X-Ray unit was removed from the 1000kvp
Treatment Room disposed as clean waste.

" SU005 was reduced in area, as indicated by Figure 4-1. The areas removed from the
scope of this project had previously been cleared by a final status survey performed
by Weston and were not impacted by S&W's project activities.

* SU008 Was sub-divided into two areas SU008A and SU008B, as indicated in Figure
4-3. This field change was made to allow clearance of SU008A while waste was
stored-in SU008B to coordinate the waste-shipping schedule with the FSS.

* At the direction of USACE, four drums of radioactive waste were reclassified from
Class A disposal criteria to Class B. The original scope of work'had assumed that all
waste would be disposed in accordance with Class A disposal criteria. Details of the
reclassification are contained in Section 5 of this report.
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4.3 Delineation Work Zones
The Radiological Control Areas (RCA) were established at the access point to each work
area. The RCA included SU001, SU002, SU004 and a portion of SU005. These areas
were clearly marked with signing stating that the area was an access-restricted area. In
order to create an air tight RCA, all ventilation ducts were secured and polyethylene
sheeting and barriers was placed to restrict access. Decontamination areas were
established and the access control points (ACP).

.4.4 Removal of Contents and Decontamination of SU001

The D&D activities in SU001 included the Isotope Area, the High Level Laboratory, the
Low Level Laboratory, the Counting Room, and Corridor 15. The Decommissioning
Plan called for the removal of non-load bearing interior walls. After review of the
building's plans and a site tour, Stone & Webster's structural engineer recommended
against removal of the walls. The presence of the walls increased the surface area within
SU001 that required surveying. To comply with MARSSIM guidelines SU001 was
divided into SU001A and SU001B.

All loose debris contained in the laboratories (glassware, loose equipment, miscellaneous
debris and two drums of tiles) were placed in the appropriate containers for disposal.
Additionally, all appliances and furniture from the laboratories and counting room were
removed. Items such as laboratory benches, shelves and fume hoods were disassembled
to the extent practical. Initially, efforts were made to decontaminate and separate the
debris and furniture contained within SU001, this practice was time consuming and
required extensive manpower and was discontinued at the direction of the USACE.
Additionally, the amount of debris contained in SU001 exceeded estimated quantities in
the SOW and increased the amount of waste generated from this SU.

Prior to the removal of the cabinetry in SU00I, all waterlines were tested to confirm that
the lines were disabled. However, during the removal of the cabinetry in High Level
Laboratory an unanticipated waterline still charged with water was cut. The waterline
connected the sink area of laboratory to the main line in SU001. The water feed line was
secured in position with hydraulic cement and an open drain hole in laboratory floor was
sealed to prevent the water from migrating to the drain. To permanently plug the pipe, the
concrete around the pipe was removed and a permanent plug soldered in place. This
repair successfully prevented additional water leakage. The water leak generated
approximately 100 gallons of potentially radiological impacted wastewater..

The water was collected, sampled, and analyzed for strontium 90, carbon 14 and tritium.
Analytical results of the samples indicated that the collected water did not contain
contaminants of concern above DGCUs and was evaporated on site at the direction of the
USACE.

Radiological contamination from past practices had penetrated several inches into the
laboratory concrete floors. After several different concrete removal methods were tested
Stone & Webster determined that using a jackhammer was the most effective removal
method. In order to manage the amount of radiological dust generated by the

Contract Delivery Order DACW33-97-D-0002 4-2 Stone & Webster
Delivery Order 0009 January 2003



( /

S Floor Drain

Drain Line Chase

I Areas Not Included In
Stone & Webster FSS

SURVEY HIT f DESCRPTION OF
SU 001 HIGH LEVEL LAB, LOW LEVEL LAB,
SU 002 1 EJECTOR PIT

I
90M,ý 90

ST. ALBANS VETERANS
ADMINISTRATION EXTENDED CARE CENTER

OUEENS. NEW YORK
- FEET

SIOfl a amnon
ah V &. am Cogp,

OTWOEW. Ifl*CgnrIs



e.J
0
0

0z
U)
('4

0 Floor Drain

Drain Line Chase

a,

C
a,
S
a,
0,
0

.0

U)

0

a,

a,
0

.0

-J
In

C
a,

I0
0
a,
a,
0

.0

0 10 20

1" 10 .- 0

FEET

ST. ALBANS VETERANS
ADMINISTRATION EXTENDED CARE CENTER FIGURE 4-2

QUEENS, NEW YORK AREAS of SU001A and SU0O1B

ASTONE &_ _ _ _ _ _ _ _ _
a Show Group compony

ST"OUGHTON, MASSA•CHUSE=TTS



4'

N
0
C
N

an
C
C

-- SU008A - Secondary Rd Material StorageArea Above X-RAY Machine

a
FEET

vzZ SLJOOB - Rad Material Storage Area1. = 10"-0o

ST. ALBANS VETERANS
ADMINISTRATION EXTENDED CARE CENTER

QUEENS, NEW YORK
FIGURE 4-3

Al AREAS OF SU008A and SU008B
STOmE & Wifa

a Show Group Company
sZwOrHN. uWSSCn-



St. Albans VAECC Decontamination and Decommissioning Final Remedial Action Report

jackhammer, a IiEPA vacuum was attached to the bit. The benefits of using a
jackhammer included increased maneuverability and overall productivity. All of the
removed concrete was placed in appropriate containers and stored in the RMA prior to
transportation for disposal at the approved facility.

Following the removal of the concrete floors in SU001A and 00IB the main drain line, as
shown on Figure 4-4, was removed due to the presence of elevated levels of radiological
contaminants. This drain line was the main drain that led from the Lab area drains (sinks
and floor drains) to the ejector pipe. The estimated run of pipe was 24 feet leading
through the Labs to the ejector pit. After review of the waste classification guidelines in
10 CFR 61.55, USACE directed Stone & Webster to classify this waste as Class B Waste.
The drums containing waste pipe materials were extemally scanned with a frisker,
removed, and placed in the waste staging area. A total of three drums were used for pipe
storage from this area.

Lead shielding tiles were removed from SU001A. The tile was decontaminated to prevent
classification as "Mixed Waste". Decontaminated lead tile was sent to a local recycling
facility as described in Section 5.2.3 Recycling of Lead Tiles.

After the completion of the D&D activities and the asbestos abatement, SU001 was
considered completely gutted. All walls with in the SU were stripped down to concrete.
The area was then sealed to prevent recontamination.

4.5 Removal of Contents and Decontamination of SU 002

SU002 consisted of the Ejector Pit and all its contents. Initial inspection of the room
revealed evidence that the room had been flooded. This evidence included the
discoloration on two stainless steel tanks. The Decommissioning Plan indicated that the
Ejector Pit Room contained one 50-100 gallon tank; the initial inspection revealed one
400-gallon tank and one 350-gallon tank.

The cleaning and removal of the interior piping from SU002 was conducted in
accordance with the WP. The removal of the tanks however required:more effort then
anticipated because of the additional tank in the area. The cutting of the large stainless
steel tank was difficult to perform. The use of various electric and pneumatic cutting
tools was investigated with the best alternative being an electric reciprocating saw.

Upon completion of the D&D activities in SU002, all hardware was disconnected,
removed, characterized, and decontaminated or disposed. Radiological waste items were
placed in 55-gallon drums. Non-contaminated items were separately removed and
disposed.

Contaminated drain lines, which were elevated into the slab, were removed, sectioned,
and capped. The drain lines were sectioned using an electric saw with a cast iron cutting
blade, efforts were made to minimize the amount of dust created during this activity. The
contaminated drain lines were placed in 55-gallon drums. The four-inch cast iron pipe
from the Ejector Pit Room to the outside sewer line was difficult to survey for
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contamination. Due to the size constraint of the pipe, a "pancake " frisker type probe
(Ludlun 44-9), attached to an extension, was used to access the pipe. The survey was
limited to 489 inches because of the length of the cord on the probe.

Stone & Webster determined that additional characterization of this pipe was necessary
for the FSS. Stone & Webster conducted this sampling procedure in July 2001. Sample
results indicated that the piping did not contain contaminants of concern above the
DGCLs. The survey results are included in Appendix B, FSS report.

A total of thirty-five drums containing Class A waste consisting of piping, ppe,
miscellaneous debris, stainless steel tank components, valve heads, HEPA filters,
concrete- and.poly; and one drum containing Class B waste from the trap of the 4" line
were removed from the area and placed in the waste staging area. (See Appendix C for
detail on waste log)
Upon completion of the D&D activities, the area was sealed until the FSS to prevent

recontamination.

4.5.1 Sampling of Manhole

Stone & Webster sampled the manhole that was the waste discharge location for the four
inch cast iron pipe running from the Ejector Pit Room to the outside sewer line. Four
samples were extracted from the manhole (one sample each at the 1 foot, 2 feet, and 3
feet levels and one sludge sample at base of the manhole). Field screening indicated that
the highest radiological concentration (slightly above the site background level) was from
the sludge sample at the base of manhole. This sample was sent out for Sr-90 analysis
with standard turn around time (30 days). The remaining samples were held in storage on
site. The sample result did not contain detectable concentrations, of Sr-90. The remaining
samples were placed in drums with other compatible waste. Sample analytical results are
presented in Appendix C.

4.6 Removal of Contents and Decontamination of SU 004
Activities at SU004 consisted of D&D operation in the men's bathroom in the basement
of Building 90. All internal contents of the restroom, partitions, toilets, shower tile and
fixtures, sink, etc., were removed and surveys taken to determine if the items contained
radiological contaminants above the DGCLs. All material removed from the restroom
was placed in drums.

Upon removal of the internal contents of the restroom, the floor tiles were removed using
hand tools. The tile removal was conducted using methods that minimized the breaking
of tiles and generation of airborne particulate to avoid the spread of contamination. The
contaminated tiles and other materials were placed in four drums. Non-contaminated
items were removed and disposed separately.

The concrete floor in the area of the men's toilet was scanned and areas determined to
have contaminants above the DGCLs were removed. A total of nine drums of material
were removed from this area.
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The two floor drains in the men's room were characterized using a Ludlum 44-9 frisker
type probe to determine the presence of potential contaminants. The drain screen and
drain were determined to contain radiological contaminants above DGCL guidelines.
The drain, up to 6 inches below grade, was removed and placed in a drum.

4.7. Decontamination of SU 005
Activities at SU005 consisted of accessing and removing of the drain line under Corridor
45 that connected the drain piping system through points, in SU001 and SU002 and
removing the contents of the control room adjacent to the teletherapy area. Jackhammers
were used to remove the concrete. All slab concrete was disposed as non-hazardous
construction waste. The exposed floor drain-line within the area was cut and
characterized using a frisker. Approximately 12 linear feet of drain lines were removed,
sectioned, and capped. The drain lines were cut using an electric saw fitted with a cast
iron cutting blade. The drain lines with radiological contaminants were placed in three
drums. Non-contaminated items were removed and disposed separate from the
radiological containing wastes. The containerized waste was then sent to the access
.control point (ACP) to be released before temporary storage in the RMA.

Results of survey data and inspection of the drain line indicated the need for sampling of
the soil beneath the drain line and frisker screening to determine if contaminants above
DGCLs were present. Soil with radiological contaminants was placed in 12 drums. Non-
contaminated soil was left in place. The containerized waste was then sent to the ACP to
be released ,before being sent to the RMA for storage. The waste was subsequently
transported for disposal at a licensed facility. Waste characterization forms and manifests
aincluded in Appendix C.

4.8 Radiological Waste Clearance of SU008
SU008 was used for the temporary storage of drummed radiological waste generated
from the D&D activities at SU001, 002, 004, and the pipe area beneath SU005. There
was no waste reported to require D&D within SU008. The area of the waste storage was
cleared with a FSS after removal of all the drums of waste.

4.9 Performance Standards and Quality Control

See Table 4.1 for objectives and performance results for decotamination and
decommissioning activities.
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St:. Alan VAERemed oninal• tion aO d Decomiss..:: 
:ionin .'-i.e f inmalc RemedialAtS.ion Report: : i

Table 4.1
D&D Objectives and Performance Results

Rempedial.'Action ObJectives jPerformance Reslt
Mobilize and prepare site for D&I) Constructed temporary structures, verified
activities. walls to be removed, displaced treatment

unit for access to ground level of BLDG
____ ____ ___ ____ ____ ___ ____ ___ 90.

Removal and disposal of contents of SUs. SU 001 and SU004 were stripped bare of
shelving, tables, etc. Two tanks in SU 002
were -removed and disposed off-site. All

____________________________drainage systems were removed.

Decontamination of all radiological F-inal Status Survey used MARRISM
contamination areas consistent with the approved statistical method and all SU
NRC approved modified DGCLs. were below DGCLs.
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5 WASTE MANAGEMENT

5.i Handling of Waste
Prior to the start of remediation activities, the X-ray treatment unit was removed from the
1,000 kVp Treatment Room to facilitate the transfer of containerized waste -from the
basement level to the ground level. An electric hoist was installed in the ceiling access
ope..ning allowing waste to be transferred to the second floor.. The hoist had a lift capacity
of 4,000 pounds. When packaging'the, waste into the drums, care was taken to avoid
exceeding the lift capacity of the hoist. The ground level area of Building 90 was
designated and controlled as a RMA to be used for storage of drummed waste. Prior to
this designation, the structural engineer confirmed the structural integrity of -the location
as feasible for use as an RMA. Barriers were constructed to secure the area and signs
were posted stating "Radioactive Material Area Authorized Personnel Only".

All containerized waste was screened at the ACP. Upon radiological clearance, all waste
'was lifted through the ceiling of the Treatment Room to the ground level of Building 90.
Waste was then stored in the RMA, in accordance with the waste management plan,.
(WMP), until transportation to a licensed treatment, storage,. and disposal facility. All
stored wastes were properly labeled in accordance with the WMP. The RMA was
inspected to ensure the integrity of the drums.

5.2 Disposal of Waste
_Appendix C contains the waste characterization forms, waste shipping manifests, and

waste shipping log for all hazardous or regulated wastes generated for this project.

5.2.1 Disposal of X-ray Treatment Unit
At the direction of the USACE, Stone & Webster identified and evaluated disposal
options for the X-ray treatment unit removed from the 1000 kvp Treatment Room.
Information developed from operating manuals and General Electric (the manufacture of
the device) indicated that the unit could be disposed at a non-RCRA facility.

5.2.2 Disposal of Radiological Waste
Drummed Class A waste (307 drums) was shipped directly to Envirocare by Franklin
Environmental. Four drums of Class B radiological waste was shipped to GTS/Duratek,
a licensed TSDF, for temporary storage. GTS/Druatek shipped the drums to Barnwell
Waste Management Facility on October 31, 2002.

The followingexplains the determination of the classification of the pipe beneath SU005
as Class B Waste. Initially the pipe waste was determined to be Class B based on
external surveys and assumptions for Bremstrahlung effect relative to Strontium 90-
concentrations. The scale within the pipes was subsequently sampled to establish a more
accurate estimate of the radioactive concentrations within the pipe. The sample data,
assumed volume of material within the pipe and the actual pipe volume were used to
determine the waste classification. Based on calculations performed by USACE, the
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results indicated that the waste met the criteria for Class B waste disposal in accordance
with 10 CFR 61.55.

5.2.3 Recycling of Lead Pipe
Recycling of lead tile from isotope room in High level Lab were removed as part of the
D&D operations. Tiles were decontaminated on site, radiologically scanned and
confirmed to not contain radiological materials above the DCGLs, and shipped off site to
a local recycling center.

5.2.4 Disposal of ACM Waste
All ACM waste generated from this site was categorized as radiological waste. This
waste stream was placed in drums and shipped with the other radiological waste directly
to Envirocare.

5-2Stne& ebte
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6 SITE RESTORATION

Stone & Webster conducted site restoration activities after receiving approval of.the Final
Status Survey by the NRC and direction from the USACE to proceed. Restoration
included:
1. Restore the excavated areas to within 6 inches of finish grade using sand.
2. Place 6 inches of 4000 pound per square inch (psi) concrete with wire mesh

reinforcing.
3. Clean soil removed from the hallway (stored in a nearby mechanical room) will be

reused to fill the excavated area in the hallway. Specifications have not been supplied
for fill, concrete, or wire mesh.

4. Quality control testing will be limited to concrete testing. Additional testing such as
fill gradation/proctor analysis or compaction testing are not planned or budgeted at
this time.

5. Fill, wire mesh, and concrete products will be standard products readily available at
local suppliers.

6. Place final leveling course suitable to accept VT flooring.

6-1 Stone & Webster
Contract Delivery Order DACW33-97-D-0002
Delivery Order 0009

6-1 Stone & Webster
January 2003,



-St Albans VAECC Final Remedial Action Report

¾• 7 REFERENCES

NRC 1997. Multi-Agency Radiation Survey and SiteInvestigation Manual (MARSSIM).
U.S. Nuclear Regulatory Commission Report NUREG-1575, December 1997.

NRC 1995.. Minimum Detectable Concentrations with Typical Radiation Survey Instruments for
Various Contaminants and Field Conditions. Draft U.S. Regulatory Commission Report
NUREG-1507, August 1995.

Stone & Webster 1998. Draft Final Work Plan for the Radiological- Characterization of the St.
Albans Veterans Administration Extended Care Center Queens, New York. Prepared for the.
Department of Army, New England District, Corps of Engineers by Stone.. & Webster
Environmental Technology and Services, Boston MA. September 1998.

Stone & Webster 2000a. Site Safety and Health Plan for the Demolition and Decommissiohing
of the St. Albans Veterans Administration Extended Care Center Queens, New York. Prepared
for the Department of Army, New York District, Corps of Engineers by Stone & Webster, Boston
MA. July, 2000.

Stone & Webster 2000b. Work Plan for the Demolition and.Decommissioning of the St. Albans
Veterans Administration Extended Care Center Queens, New York. Prepared for the Department
of Army, New York District, Corps of Engineers by Stone & Webster, Boston MA. July, 2000.

Weston 1999a. Radiological Characterization Survey Report St. Albans Veterans Administration
Extended Care Center Queens, New York. Weston report prepared under Task Order 19,
Contract DACA31-96-D-0006. April 1999.

Weston 1999b. Draft Final Status Survey Report St. Albans Veterans Administration Extended
Care Center Queens, New York. Prepared for U.S. Army Corps of Engineers, North Atlantic
Division, New England District, by Roy F. Weston, Inc., Carle Place New York. December
1999.

Weston 2000. Final Decommissioning Plan St. Albans Veterans Administration Extended Care
Center Queens, New York. Prepared for U.S. Army Corps of Engineers, North Atlantic Division,
New England District, by Roy F. Weston, Inc., Carle Place New York. July 2000.

U.S. Army Corps of Engineers, 1996. Chemical Quality Assurance for HTRW Projects, U.S.
Army Engineering Regulation (ER) 1110-1-263; U.S. Army Corps of Engineers, Washington,
D.C. 2031441000; April 1, 1996

U.S. Army Corps of Engineers, New England Division, 1996. Chemical Data Quality
Management for Hazardous Waste Remedial Activities, U.S. Army Engineering Regulation (ER).
1110-1-263; U.S. Army Corps of Engineers, Washington, D.C. 20314-1000; April 1, 1996

Contract Delivery Order DACW33-97-D-0002 7-1 Stone & Webster
Delivery Order 0009 January 2003



St Albans VAECC Final Remedial Action Repoit

U.S. Army Corps of Engineers, 1994. Requirements for the Preparation of Sampling and
Analysis Plans, EM 200-1-3; U.S. Army Corps of Engineers, Washington, D.C. 20314-1000;
September 1, 1994.

U.S. Army Corps of Engineers, 197OLaboratory, Soils Testing EM 110-2-106; U.S. Army Corps
of Engineers, Washington, D.C. 20314-1000; November 1994.

U.S. Environmental Protection Agency, 1992. Guide to Management .of
Investigation-Derived Wastes; Guidance Document No. 9345.3-03 FS;
January, 1992.

U.S. Environmental Protection Agency, 1993. Data Quality Objectives Process for
Superfimd; Guidance Docurnent No. EPA540-R-93-071; September, 19

Contract Delivery Order DACW33-97-D-0002
Delivery Order 0009

7-2 Stone & Webster
. January 2003



Mahnyof ecr
Custody Record

Qu~anterra@ :4

I.-4,24

ent ... . . .Project Manager Date Chain Of Custody Number

Address . Telephone Number (Area Code)/Fax Number Lab Nufnber=/ 4 2
. -9 Lj- C, , r,

-I .r w #I .J,., 6*' 1 " t~ J 1' I -. . ._ _

city IState IZp Code S116 Contact -AnalyJsb

Project Name Canlerlwaybil/ Number

-7r.'_A t39rJIVA_&~ -__ __ ___IVA_ ___ _a,

Contrac/Purchasa OrdedOuote No.

T o t a l C o n ta l h enP s • a v o d t o n R e e p " •. .Sample I.D. No. and Description Date Time Sample Type Volume Type No. Ptesrvauve Condition on Receipt
SAmple.. ('Vole Tje- No ., I I I

.I I I IA

_____ ___ __ _ __ -- -\

speclat Instructions



. • . . .. o:

Cutody Record .
OUA& :". " :- -'

I.--. . . , . .

* , ...

w *..*.. EiUuanf~rmU
I. . .

t . *. . *.

f*

Clientt. Project Manager VDate. . Chain Of qusody Number"
J____, -A_ ,44420

Addrs Telephone Number (Area Code)lFa* Number, Lab Numbe-r

city . ZCode S.It COn. ta Analystis

Project Name CainerlWaybill Number

,A..MR ,A'.r VA ". . -
Contract/lurchase Order/Quote No.

Sample I.D. No. and bescripton Date Time Sample Type Total .. Containers Presivative Condlion on ReCeipt
Volurnbe Type No. . - - .

,4. L, ,. IJ LIT. P/ tU II'hO• A, OG I ,- ,1, I In. 4. - M-107q,)• -4Im~ LT.t',kv2 I /_J•. 0) "" .

C ; i2 .I 4 ar, I• - , -,•-D- _L O I- ,• ,uin 4 iL ,- P 1 I
C 2 ci.; I I -vo 1 1 IA 115. P "

f)0 A MA~ :r - IIfU.i.' e.J I ---------J- 4

c) -. w n iL- I

Speclal InsbVt0tons

Possible Hazardldenitllceaton Sample Disposal

C3 Non -Haiard El Flammable E) Skin Irfi~tan Poison B CAUnlmown. ZAJ b1) , C3 Retun -To Client 0 Disposal By Lab 'Archiiev For_-.-?-- Monthus
Turn Around Time Required "Lem" Proect effc (Spey)

Normal Ruh (3 9 D A r, 7,,1. E[it. 0l,.
1. Rlinquls .. Date VlmeS 1. Received By , Date * . Time
* *.o-,= io.--. .=o ... ** i"o ~ o

2.Raleiq ..y .Da 77me 2. Received Bt. Date Time

PJ. Relin~quished Bfy. cate -77me =S.Receid 8$. Date TimeI. ... *.I.. . .• '. "

Comments .

DISTRIBUTION: WHITE - Stays with Sample; CANARY- Returned td Client with Repqrt PINK,- Field Copy/
1~/c~; /4, A-,-ra/*~ * A i,.~d/J#LC~ /



S Smooth Feed SheetsTM Use.templaft for S160

S

I -

Client: 517E T AW0T•
Sample lD: bcaA C' -
Collected by: M j: pAriC

ate: - - Time:

Preservative: [N 44 0 2 ' Q 1t +-. A-6.Kn
Tests required:-

C-i- LU - . - - 90

Client: a _-
SampleID: D,,-,
Collected by: M. 4vr wj 1 o

Date: 0-ig-oo -Time: tO
Preservative: p0
Tests required:

Client:
Sample ID: Druw 1 3 q-3)
Collected by: Y¾ • )Ai I4&Co
Date: ( -1 D Time: I (goo

reservative: ho,)
Tests required:

C - 9- , b--3 € ,-7

Client: fT•_• 0-6 .
Saimple ID: by,.(, W oL ('Q-
Collected by: .. kw,•_• X,,)~r C-n A

Date: io- vel: C.O Time: 10 0
Preservative:- ( I ,'
Tests required:-

C,--)+ H H--3 Sr-1I

Client:
Sample ID: tm. M- O0 7- 42-
Collected by: MO
Date: Time:
Preservative: I,,a. N e-.Tests required:

Client: $t• •.]ge'
Sample ID: D r'a, nA n. r .)•
Collected by: M5• 6• 1 e_"J
Date" LO-- j l-0 ime: [b0
Preservative:' M• ...

Tests required:

GAVERYS Shipping Labels Laser 51630



41.

APPENDIX A

SAMPLE CHAIN OF CUSTODY FoRMs

AND

ANALYTICAL TESTING RESULTS

Al



NOTICE
"RADIOACTIVE MATERIAL

EXCEPTED PACKAGE I
LIMITED QUANTITY OF

MATERIAL"

CAUTION

RADIOACTIVE MATERIALi~~- A. .i! ..



Am

OUA,41Z4

Client Project Manager" Date Chain Of Custody N.umber

Addr ,ess a ' , ~ ~ L /n- Iv/~-i C//2i31/-,)v .- 44426
Address Telephone Number (Area Code)IFax Nuplber Lab Number.

city .L,,w -. r ,Y-'-. ") 796/9:..29 -,8',/3 (4) 71 ,- -J6// page / of ,.
Cit Istate Izip Coda, ai~Cntaot Andlyist

Project Name Carder/Waybill Number

Contra/Purchaw Order/Quote No.

Sample DN. and DeptlonE. D Total Containers

Samp .. . ad D Date Tme Sample Type Preservative Condition on Receipt. . "

S'A Ss 5 3 C.. •' .

SA. 5S-S. 3• •---XX--'--------.
,A-SSn LX ___ _....

- ,- - --- - .• |- -.-
•?A)•S• Z~l•YX ...-. "

.A, ' ,•V X . .. . . 4S'A 1S .O/ XX. A- .... "

SZA US.o•_c X a 6 _ -

Special InstnJctlons

Possible Hazard Identlfia.tlon . Sample Disposal

EI-Non..Mazard- 11 ElFaMmable USkin Irritant LiPoison B [XUnknow~n EUjleturn To Client Li DsposDJI Oy LO. LArchive For.A... Months
Turn Ardund Time Required C 00 Level Project Specific (Specdj) . .

1. Reinquished B Date * Time 1. Rece'ed By .. Data 7WT

0•/ .) /,., • I 0 3  c , , t ¶,t, , , .I ..,

2. Relinquisffe By DateTi / -me' 2.- ' Date Time

3. Relinqulshed By Date.Time 3. Received By . . . Date Time

Comments

# U , i PEf .7"/ 1? !70 .,,q61w O ,' f , ig9r

DIS TRIBUTION.-(""4 -Stays vdth Sample; CANARY -Retumec to Chlent w.ith'Report PINK -Field copy**( A J& ii .de +> f.s'~jI C ).is-(



Custody Record
d•,•"..4

J)
. * . . . .. .

Client . .Project Manager Date " Chain Of Custody Number
.S7--oA/ ¢ 4gWsFg../L4,/4/, c ,n,,,,/ /.,,h,,, .,,;,; I o/io /. I44.424

Add.ress . Tphe umtwr(AfRo Coay.Nutm',- t u'br " ab Nun~;z/•.f.,,.sr /S.-- T)z•z.r••/ I /¢-z -•J,,,e'._j_.o

45 w4A (Yree) -ý 9F- 61J Of.
city "I State Zp Code sit)Contact Anysl$

Project Name CarrierWayblll Number.S ." / 1 / ,V,/, V A. 5>. • e- ...... /
Conyact/Purchase Order/Quote No.

Totsl ContainerS Coitn on Receipt
Sample 1. No. andcDescdptlin 4 Date 77me Sample Type 'volume otyinpb 1 Preo. veve con___o__Reep.

LSA ISSZO.?)O( __KOO_-361._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -•' 2~Ii ' 3 .' . " ...._ _

S 1.9 ,,o xx 2. ..

CA I SS.'O v7 0__Z____S• 4/).. £1 .~,• o b - -,^..... •,. . .

Special ntru4lone ,

Possible Hazard Identificatton Sample Disposal
0Non-Hazardi EIFlammable E Skin infitant ElPio , [&Unknown I]Rtr oClet CDsoslB a '~hv o Months

Turn Around Time Required C __Level" Project Specific (Specify) .

El Normal [14s 0 ILn II
. Relinquished y Date ,Ie 1. Receved By

2. RelinquIsd •/y .at. . Time 2. Received By Date Time

8. Relinqulshed By Dale 7me i 3. Received By .. * Date .nma

Comments
Is , .A rem "1 f" '/f24

* , *.'

DISTRIBUTiON. WHITE. Slay with Sample; CANARY - Returned to Client with Report PINK - Field Copy



Co

SURVEY UNIT IS (Cou.frig Room, Wash Room & Corridor 15)
SOIL SAMPLEm
DESIGNATION COLLECTION LOCATION DESCRIPTION' w

Q ~~'SISS1f2aXe Stainles t8S IeeJIow2 crflommhflf ion MachapM)*td 1 RL cast. of euIIrgI&U5 shower

.. • p . SAISS313XX Stirdess stwYasl ron commn trench r.sskV comird 15 rsmp nor& sid
SAISS314XX Stainlass steellcast iron comvron 't nch crossing coffidor 16 ramp south side __.

.,•1.3t5)0( Cast iron conmn trench piping truc-d beneath cistillaon sink area in doset
L- SA1S Xf) Stinswsfe/cast ion conmmon tarech crossing contidor 15 ramp south~ side - Rupllcate

A30

0

'0

( . ..... .0
( i)



f~.

SUJRVEY UNITS5 jGO!Tdr 45. rreauinet Unit and Associated Equipnmen RDooin OM Foyer at Foot Of "Star)

rn

C,

SASSS3U1XX U •St4ainess steeIcast frn cuo•f ule•h crossin rTdXor•r side <

wSwiXX S akess kwo co.mmon trench aw~irn eridor 45 s.uth side
A59SS302XD Slainl•nst~ee t iron r.,- bxh crossing •do" 45 venr - Dupfmto Sample-

IT
V'Vt

a,a,
0
'U
V
'U
a,

.10

t.,



Cy

p

F:

L
M

SURVEY~~~ ~ le~ Uli 1Abne (Hg evladLo ee Lb

SA ISMsoXA tsa knfl sbPAptng trn~ enchI below *A levr trabinkae

SAl 9533I)0(X til safieelk ste prow common Under apprxlevely la fum eatwof mrecys drain wen

~1SAI 'ii XX SanesStainOO8t in ste !pmtrnhjO51t( oprxflatowiy sin and UST drai eiEflmYsoe
SAISW07XX ~Staiass hig IOVO)rihbdw o Wa lab sb* - ulbeastcoer

-SA I S9309XI) -cast fron iping trench beneaf M eme shower drain area Duiot

SAI SS31 1XV StIfess steek~ast iron (man krwrnha qroxi x 8 ft ei agtrem2t shower drin

C+

CO

LD
N)
N)

-.

L.
0

N)

0

N)

0
U'

-v
In

In

('I

( > (.



i'V
1~ I

0.
CAUTION

RADIOACTIVE MATERIAL

CCOUNTAILNTT NO none

21;CRIPTION OF MATERIAL

CONTAMINATION DATA
3URFACE CONTAMINATION ON MATERIAL

DSst4amme - - , 0=
Alpha s1om

RADIATION DATA
3URFACE DOSE RATE

eSTIMATED CURIE CONTENT

SPECIAL INSTRUCTIONS

IEPRESENTATIIX OnT

6=i i

ITEM NO. _

CAUTION

RADIOACTIVE
MATERIALS

CONTAMINATION LEVEL . Pe// •

RADIATION LEVEL

DATE ________

R. C. TECH.

RESP. PERSON-~ 1  ~-,~,

DESCRIPTION__________



O
CAUTION

0

0
CAUTION OCAUTION

RADIOACTIVE MATERIAL

,-CCOUNTABILITY NO. OR NONE

DESCRIPTION OF MATERIAL

CONTAMINATION DATA

RADIOACTIVE MATERIAL

ACCOUNTABILITY NO. O N ONE
Ot REQUIRED_

DESCRIPTION OF MATERIAL

CONTAMINATION DATM
;URPACE CONTAMINATION ON MATERIALBetna.4a~rm __________________

Aipta ~ scfl~cI
SURFACE CONTAMINATION 07MA

setaa &I . .m"ma

Alpha uusflDDCM2

RADIATION DATA RADIATION DATA

RADIOACTIVE MATERIAL

ACCOUNTABILITY NO. oil NONE

DESCRIPTION OF MATERIAL

CONTAMINATION DATA.,
SURFACE CONTAMINATION ON MATERIAL

Beta-Oema . . . .

AlPbS 1 )61 oulOOCI2

.j RADIATION DATA
SU•RFACE DOSERA

ESTIMATED CURIE CONTENT
oflueud"l

SPECIAL INSTRUCTIONS

•DATE '0° 0

SIJRFACE DOSE RATE--

ESTIMATED CURIE CONTENT

SPECIAL INSTRUCTIONS

REPRESENTATIE DATE. /.... I/ <•.-

SURFACE DOSE RATE

ESTIMATED CURIE CONTENT

SPECIAL INSTRUCTIONS ,,

REPRE-SENTATIVE DT

~~LfI

(



I
SEVERNI

TRENT
SERVICES

SiT. St. LOUIS
13715 FIder Trail North
Eat City. MO 63045

Tel 314 298 8566
Fax 314 298 8757
ww.sU-nc.-cm

ANALYTICAL REPORT

Jb

PROJECT NO. VA

St. Albans

Lot #s FIA080114

Tim Taylor

Stane & Webster Rngineering Co
245 Summer Street
Boston, MA 02210

SEVEM MTRT LABORATOIES, INC.

Rp(N* no
Project Manager

February 5, 20014~

STL SL Lowls is a part or sewrfl Trent Labmorimfne. b=c



K. Case Narrative
LOT NUMBER: FIA080114

This report contains the analytical results for the 23 samples received under chain of custody by
-.STL St. Louis on January 8, 2001. These samples are associated with your St. Albans project.

All applicable quality control procedures met method-specified acceptance criteria.

This report is incomplete without the case narrative. All results are based upon sample as received,

wet weight, unless noted otherwise.

Observations/Nonconformances

'Reference the chain of custody and condition upon receipt report for any variations on receipt
.conditions and temperatures of samples on receipt.

There were no anomalies with this analysis.

J
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MNZHODS SUARY

AS080114

PARAMETER

ANALYTICAL
METHOD'

DOE 7500-SR MOD

PREPARATION
METHOD

STRONTIUM 90 Sz90-Y90 cal.

-References:

DOR "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND WASTE

MANAGEMENT SAMPLES" OCTOBER 1994 US DEPARTMENT OF ENERGY

-i



SAMILE SUMMARY

.O1BUIl4

..WO TSASAEMPLE#CLIBUT SAMPE ID
SAMPLED SAMP
DATE TIME

DTCWS
DTCW8
"DTCW9
DTCXA
DTCXC
DTCXD
DTCXE
IDTCXF
DTCXG
DTCXH
*DTCXJ
DTCXK
-DTCXL
*DTCXM
DTCXN

.*DTCXP
DTCXQ
DTCXR
DTCXV

DTCX1

-DTCX2

001
002
003
004
005
-006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023

SASSS301XX
SASSS302XX
SABSS303XX
SASSS302XD
SAISS312XX
SAISS313XX
SAlSS314XX
SAlSS315XX
SA1SS314XD
SAISS301XX
SAISS302XX
SAISS303XX

.SAISS304XX
SA1SS30SXX
SAISS306XX
SAlSS307XX
SA1SS308XX
SAISS309XX
SAISS31OXX
SAISS311XX
SAISS301XD
SAISS309XD
SAISS311XD

01/03/01
01/03/01
01/03/01
01/03/01
01103/01
01/03/01
01/03/01
01/03/01
01/.03/01
61/03/01
01/03/01
01/03/01
01/03/01
01/03/ 01
01/03/ 01
01/03/01
01/03/01
01103/01
01/03/01
01/03/01

.01/03/ 01
01/03/01
01/03/01

15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:OC
15:0C
15:OC
15: OC
15: OC

NOTE (S):
. The analycal resdta offt amplas listed above are presented on the fo4liowIzh pages.

SAll caleultion, are pesfom:ed bei'ore rounding to avoid round i-off'oe r Id•a lcfd reauts.

SResots noted - IND" were not deectOS at or above thde sated limit.

- This report must not be reproduced, xcept In fuli. without ft wituen approval of the laboratory.

- Re•ls for.the Following paramet•rsame never repored ona dry weigiht baust color. corrosivity. density. flashpoint. ignitabUity. Laycrs odor.

paint filter test, pH. porosity pressure, reactivity. rdox potemnial, speciflc gravfty, spot tests, solids, solubility, tempetastre, vicosity, and weight



STOREI & MEBSTER EGI ERING CORPORA~TION

Clienlt Sample ID: SA5SS3OlXX

.Qunterra, Ine. -. Radiochemistry

Lab Sample ID:F1A080114-001
Work Order: DTCWS
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01108/01 0910

Total
prop Analyasi

aat Resault Qual 12o+/-) tDc DEDe Date Batch I rid %

.SR-90 BT GIDC DOE 7500-SR )D pCi/g 7500-SR MO

•Strontium 90 -0.02 U 0.35 0.62 01/23/01 01/31/01 1023234 100

(S)
Tawla awe incoOupete widthout t~he case amnaztive.

Law I detezsaza~d by instruaat Performance onliy.
-sold reaults are greater than the MIDC
U Rtesult Is loes than the asaple, detection. li:m~t.



STONE & WEBSTER ENAGINEERING CORPORATION

Client Sample ID: SA5SS302XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-002
Work Order: DTCWB
Matrix: SOLIb

Date Collected: 01/03/02
Date Received: 01/08/01

1500
0910

Tolal
Unixwt. PzeP Analysis

Pormeter Result Qual (2 0+/-) " to Data Bath Y ld t

SR-90 -BY GFPC DOE 7500-SR MOD 7Ci/g 7500-SR MD

Strontium-90 0.04 U 0.42 0.72 01(23/01 01/31/01 1023234 100

SELz(S)
Raaeincouplete, wIthout the ones narrative.

'Me is9 dstarui.. by inatrumr-t .Pazfcxmance MAlY.
Bold results ar greater than the MOC
U Result La less than the Bnaupl detection limit.



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SA5SS.303XX

Quantera, Inc. - Radioohemistry

Lab Sample ID:FIAl080114-003
Work Order: DTCW9
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
VUEnct. PXep lAualyAL

Parame Result Qwa (2 o4/-) MD,,ate Date :atch Y id b

SR-90 BY GFSC DOZ 7500-SR MOD pCiL/g 7500-SR MOD

strontium 90 0.47 U 0.40 0.65 01/23/01 01/31/01 1023234 100

/'

'96are inempulte vithout the came uiazratlva.
=EC in determined b~y hinatxUMent PerfomAnc2 onlY.
Sold restats are great~er than the MDC
V Ia.sult is lose than the sazple detection lmnit.



STO1 & MEBSTER ENGfINEERING CORPORATION

*Client Sample ID: SASSS302XD

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-004 Date Collected: 01/03/01 1500
Work .Order: DTCKA Date Received: 01/08/01 0910
matrix: SOLID

thicert. prop Analyals

Result Qtual (2 0-/-). Date Date Batch # YZd %

SR-90 BY GVDC DOE 7500-SR MOD pci/g 7500-SR MOD

st'rontium 90 -0.07 U 0.31 0.54 01/23/01 01/31/01 1023234 100

J

A% (B)

ar l•naople~te without the case narrative.

"ý4Dc is determined by Instrment perorrmance, enly.
sold results a=e greates than the Me

V -Result Is less then tbe sample detection lISit.



ST01E & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS312XX

.Quanter.ra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-005 Date Collected: 01/03/01 1500
Work Order: DTCXC Date Received: 01/08/01 0910
matrix: SOLID

Total
Unmtt. prep Analysis

-Paraetezr Result 0"I (2 o/-) VDC Date Date Batah I Yl %

*SR-90 BY GFPC DOE 7500-SR MOD. pCi/g 7500-SR MOD

.8trontL.= 90 1.27 0.47 0.59 01/23/01 01/31/01 1023234 100

axe Incomplete wtthout tbhA case uiazativs.

'b= in determined by Inetzima1t performance only.
sold resultsarea greater than the WeC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS313XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-006
Work Order: DTCXD
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Vfniat. Prep Analysis

1psameter Reul 42 0 /-) mC Date Date Batch # Ild t

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

strontium 90 0.33 U 0.36 0.60 01/23/01 01/31/01 1023234 100

IJ

¶ (S)?A are IncoMplete without the' ones narrative.

iC n I. determined by instru•ant pectozuance only.
1ol0-d zesults axe greater than the DIDC

-U Result in laws than the sample detection lUmit.



9
STONE & WEBSTER ENGINEERING CORPORATION

Client Sampie ID: SAISS314XX

Quanterra, Inc. - Radiochemistry

Lab. Sample ID:FIA080114-007
Work Order: DTCXE
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01108101

1500
0910

Total
Uncest. Prep analysis

Parameter Result Q0 (2 o+/-) mc Dae Dat. Batch # rd %

SR-90 BY GVC DON 7500-SR MOD pCi/g 7500-SR MOD

stront-lm 90 2.14 0.59 0.57 01/23/01 01/31/011023234 100

t (S)
--are noouplet without the case narrative.

M4C In detezained by inmtruenot perfocuace onrly.
31od4 results axe 9gzeabo than the Me



STONE G WEBSTER ENGIN9EERING CORPORATION

Clienit Sample ID: SJ~lSS315XX

Quanterra,, Inc. - Radiodhemistr~y

Lab Sample ID:FIA080114-008
Work Order: DTCXF
Matrix: SOLID

Date Collected: 01/03/.01 1500
Date Received: 01/08/01 0910

Total
Uncert. PZVP analysis

Result Qual (2 o+/-) 1HD¢ Data Date -match # Yld •

R-90 .BT GOF= DOE 7500-SR •MD pCi/g 7500-SR MW

Strontium 90 0.05 U 0.41 0.11 01/23/01 01/31/01 1023234 100

J& ar naoxpiet, withiout the case narrat ivre.

MC Is detw~zi~ned by ivAtrumant perfaezmaii Only.
Sold nesialts, are groatec than tbe M~C

V Result Is loss than the sample detection lizit.



0
STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SA1SS314XD

Quanterra, Ino. - Radiochemistry

Lab Sample ID:FMA080114-009
Work Order: DTCXG
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

15000910

Total
Uncast. *Prep Analysis

paxamiatee Result Qual (2 a+/-) me Date Oate Batch # Y34 A

BR-90 BY GIPC DOE 7500-SR O pCi/g 7500-SR MOD

BtrontLum 90 6.6 1.4 0.6 01/23/01 01/31/012023234 100.

AlE (Si)

IMaxe izcanpgate without the case narrative.

.b= in determined -by inatzment perfeomanae only.
Mold results are gxeater than the MD



STO1E & WEBSTER ENGINMERING CORPORATION

*Client Sample ID: SAISS301XX

Qantez=a, Inc. - Radiochemistry

Lab Sample ID:FIA080114-010 Date Collected: 01/03/01 1500
Work Order: DTCXH Date Received: 01/08/01 0910
Matrix: SOLID

?*tea
V= t. Prq o mpnlyisi

-Parameter Result Qual (2 U+/-) me -Date Date Batch # Yld I

"8R-90 BY GIPC DOE 7500-SR 10D pCi/g 7500-SR MOD

stronrtium 90 1.07 0.47 0.66 01/23/01 01/31/012.023234 100

KaaxeIcomplete witthout thbe case, naxzlative.

M~C Is detsrudned by inatxumant poxformance only.
Sold results are gzeater than the M~C

*



.STON1E & WEBSTER ENGINEERING CORPORATION

Client -Sa~aple ID: SAlSS302XX

-Quanter2?ar,in. - Radiochemistry

Lab Sample ID:F1A080114-011
Work Order: DTCXJ
:Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
Prep Analysis

varaeetat Result Qual. (2 t7+/-) HDC Date Date Baatch I Y1d'.

aR-90 BY GFPC -DOE 7500-SR M0D pCi/g 7500-SR M0D

Strontium 90 0.20 U 0.39 0.66 01/23/01 01/31/01 1023234 97

Iuncomplete without the case aarrative.

aC is determined by ist•.memnt prfozrmance only.
-Bold results axe greater than the MC
U Result is 10s than the sample deteotion 14iaait.



STONE & WEBSTER ENGINEERING CORPORATION

4- Client Sample ID: SAISS303XX

Quanterra, Inc. - Radiodhemistry

Lab Sample ID::FIA060124-012 Date Collected: 01/03/01 1500
Work Order: DTCXK Date Received: 01/08/01 0910
Matrix: SOLID

Total

UrclPt. prp Analysis

parwmsec Result Quia (2 o+/-) Me Date Date Batch U :2s %

sR-90 BY GVPC DO! 7500-SR M0D pCi/g 7500-SR M0D

8trontium 90 1.84 0.56 0.62 01/23/01 01/31/01 1023234 100

;Atf -aIncmlt witiioit the cass narrative.

=in datezuined by ineftaumet perfoxuaace only.
Bold =*=Ilts axe graat.? than the NOC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS303XX DUP

Quantera, Inc. -Radiochemistry

Lab Sample ID:-FEA080114-012X Date Collected: 01/03/01 1500
Work Order: DTCXK Date Received: 01/08/01 0910

.IMatrix: SOLID
Total

Unflrt. Prop Analysis

*arasleter Result Qual (2 o4/-) -MC Date Date Batch I Yld %

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

strontium 90 1.76 0.54 0.61 01/23/01 01/31/011023234 100

wae inoupleto without the case nan=ative.
=a to determined by instrumant performance only.
Bold results ara greater than the HDC



STONE & WE~BSTER ENGIN~EERING-CORWORATION

Client Sample ID: SAlSS304XX

Quauterra, Inc. -Radiocihemistry

Lab Sample ID:FIA080114-013
Work Order: DTCXL
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
ftio*Xt. 'prop. Anaiyasa

.1aruaetOxReul Quai (20"/-) mac Dabs Date match 4 rid 4k

SR-90 BY GFIC Dog 7500-SR MOD p /g7500-SR MOD

stront.um 90 2.34 0.60 0.51. 01/24/CDl 02/01/012.024214 899

J

(B)p
ta axe I~ncomplete without the case xwatize±v.

NDC Is detoxvined byr AnnUument pwdozmance only.
Sold resu.ta are greater then the 2IDC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS305XX

Quaniterra, Inc. - Radiochemistzy

Lab Sample ID:FIA080114-014
Work Order: DTCXM
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Toatal
Unasrt. Prep Analysis

:lu tResult Qual (2 o-/-) HDC Date Date Batch I Y1d 14

SR-90 1? GFPC DOE 7500-SR MOD pCi/g 7500-SR M0D

strontium 90 -0.98 0.42 0.57 01/24/01 02/01/01. 1024214 90

t (S)ate Inoazllete without the case narrative.

OIC' tA detesined by inatrment porfoziace only.
'Bold results are gr•ater than the HOC



STONE G WEBSTER ENGIN=RING CORPORA~TION

ClIent Samkple ID: .SA:LSS306XX.

Quanterra,, Inc. - Radiochemistry

Lab Sample ID:F1A080114-015
Work Order: DTCXN
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08.101

1500
0910

notla
Unaert. Prep Analysis

Result Qal (2 c+/-) me Date Date Batch # T1d 4,

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

Str• ..um go 90 0.68 0.39 0.59 01/24/01 02/01/012024214 79

A%)

ara inaomp1ets withouIt the case naz~at±¶,e.

MeC 1P d&tasaned by IntmnIt. .peinoh1 only.
Sold reaults are greater than the MDC



0
STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SA1SS307XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-016
Work Order: DTCXP
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0920

Tot.al
Uncert. Prep Analysis

parameter Result Qual (2o+/-l mC Date Date Batch # Yld %

SR-90 BY GFPC DOE 7500-SR MOD pC±/g 7500-SR MOD

Strontium 90 0.72 0.42 0.64 01/24/01 02/01/011024214 79

Data -are Lnoonp1eto without the case narattva.
•tDC is detezmuned -by instrument performance only.
Bold results are greater tban the oDC



STONE & WNBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS308XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:F1AO80114-017
Work Order: DTCXQ
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

n!otal
Uncext. Prop Analysis

Pe~as1ea Result Qual (2 o/-) Data Date Batch # Yld %

SR-90 BY GFPC DOE 7500-SR NOD pC±/g 7500-SR MOD

-stronttum 90 1.69 0.49 0.47 01/24/01 02/01/011024214 90

J

Sare Incomplete without the as" narrative.

IMC is determined by Instrument perzomance only.
Sold results ae greater than the NDC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS309XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-018
Work Order: DTCXR
'Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
uAcewt. Pg., PRnal',sja

-paramter ,Result Qial (2 0+/-) MC Data Date Batch # ld %

SR-90 BY GFPC DOE 7500-SR .MMD pCi/g 7500-SR MOD

Stzantiu. 90 6.1 0.89 0.60 01/24/0. 02/02/011024214 as

Maa"inampete, without the ase arative'.

4M0 in datezzined by instrumant, perforuance only.
-Bold result. axe greater 0Mth e M

/,o-



>4
STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS31OXX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-019
-Work Order: DTCXV
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
Prep analysis

Paramete .slt Qual (2 fj+Y-) NC Date Date Batch Y Tld %

BR-90 BY GVPC -DOE 7500-SR MOD pCi/g 7500-SR MOD

.tont±1nm 90 4.23 0.95 0.56 01/24/01 02/02/011.024214 89

A4k (S)
Iaaxe incouplaet without the case aaxxative.

L-ý I determined by instrument pert camance only.
Bold results ace grestex than the M~C



STOM1 & WEBSTER INGINqE!RING -CORPORATION

Client Sample ID; SAI.SS311XX

Quanterzra, Inc. - R~adiochemistry

Lab Sample ID:FIA080114-020
Work Order: DTCXW
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
Undert. Prep Analysis

Par~Iamete Result Qual (20o+/-) MC Date -Date Batch # yld

AR-90 BY GFPC ]DOE 7500-SR~ MD Pci/g 7500-SR MOD

*Bt~ontium 90 4.6 1.0 0.6 01/24101 02101/01 1024214 74

kMata ar0 inooelete wtthout tbe ease narrati-ve.-

7ODC In determined by instrument port ormanco only.
-gold result* are greater than the sa3C



STONE & WEBSTER ENGINEERING CORPORATION

Client. Sample ID: SAISS301XD

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-021
Work Order: DTCXO
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/0&/01

1500
0910

Total
Unosrt. -Prem Analysis

Paxameter Result Qaal (2 a*/-) mC Date Date Batch # Yid %

-SR-90 BY GPMC DOE 7500-SR MOD pCi/g 7500-SR MD

Strontium 90 0.05 U 0.39 0.67 01/24/01 02/01/01 1024214 .71

,gE (S)

are incomplete without the case nazrattve.
WC0 is determined by instrument petomance only.

2.old results axe greater then the XC

U Result is leas than the sample detection limit.



STONE & WEBSTER~ -ENGINEERING CORP ~O1ATION

client Samaple ID: SAISS309XD

Quauaterrap Inc. - Raditodhemistzy

Lab Sample ID:FIA080114-022
Work Order: DTCXI
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received; 01/08/01 0910

Total
Unmrit. *Pre• AfAlwi,.

ParameterResult Qual f2 o+/-) HDC Date Dabs Batch Yld

SR-90 -BY GPPC DOB 7500-SR MOD pCi/g 7500-SR MOD

Stronti.um 90 3.27 0.21 0.63 01/24/01 02/01/0131024214 79

.Data ar inaaopete without the casse razative.

-IMC- s detexunzned by Anstcumenb Pexfozmanoa only.
-told reaults axe gvester then~ the b=C



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS311XD

Quante~ra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-023
Work Order: DTCX2
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
Unoszt. •Prep Analysis

Parsamtec P ~ult Qua (2cu+/-) Mc ate Date Batch 0 ids

SR-90 BY GVYC DOE 7500-SR MWD Pci/g 7300-SR 140D

strontium so 1.03 0.40 0.52 01/24/01 02/01/101024214 86

ra ae thownpite, without the case na~ative.

--. M 8i 4etem-Lnsd by lnhtzumnt pe~foxanae onlY.
Bold zesults are gxaatet than the NDC



METHOD BLANK REPORT

Quanterra, Inc. - Radiochemia try

Client Lot ID: FIA080114
Matrix: SOLID

Total
Uncart.

Lob~ Sanple I

Prep Analysis

parameter Result Qual (2 o+/-) Nn" Date Date Batch # 1d 'i

SR-90 BY GFPC DOE 7500-SR MWD pci/g 7500-SR MOD V1P230000-2348

Strontium 90 -0.05 U 0.35 0.61 01/23/01 01/31/01 1023234 100

SR-90 BY QFPC DOE 7500-SR MOD pCi/g 7500-SR-MOD PIA240000-214B

strontium 90 -0.11 U 0.43 0.75 01/24/01 02/02/01 1024214 B8

Xae inomplets without the case na=rative.

NDC is det•ezined using instrument poefomance only
Sold rmmlts az* greater than the 20C

-u -Result is lose than the sample det+Action 3zit.



DUPLICATE EVALUATION RE

Quanterra, Inc. - RadiooheZ

* ut Lot ID: -lA080114
Order #: DTAC

Matrix: SOLID

TZotal1
SAMSL Unceft. DUPLICATE

j•az-Wt~er Result (2o'+/-) 1 Yld Result

-SR-90 BY GVPC -DOE 7500-SR pcl/g 7500-SR' MOD

Strontium 90 -0.05 V 0.34 87 0.16 U
sth: 1024214 (Sample) 1024214

SR-90 BY GFPC DOE 7500-SR pCi/g 7500-SR M0D

strontium 90 1.84 0.56 100 1.76
Batch #: 1023234 (Sample) 1023234

PORT

aistry

Date Sampled:

Date Received:

Total
Uneect.

(2 o+/-)

0.34

(Duplicate)

0.54
(Duplicate)

LOC

01/02/00
01/05/01

QC BWnpla ID

Ld fteoiuion

IFA050206-007

367 %RPD

PlA080114-012

4 %RPD

,ýj

±are incoflste without the came =raative.

Calaulations a'.e performed before romnding to .avoid round-cU error in clculated results !

U R1Sult l.n lo08 than thQ Nample detection 1i4-t.



0
Laboratory Control Sample Report

Quanterza, Inc. - Radiochemistry

Client Lot ID:
Matrix:

FIA080114
SOLID

Total
Uncert.

Lab Sample ID

CC Cont*ol

Parametez Spike Asotmt Result (2 (7+/-) oc Yld % Rea ,LAmites

.SR-90 BY GFPC DOE 7500-SR W0D pCiL/g 7500-SR MOD FIA230000-234C

Strontium 90 9.83 5.8 1.2 0.6 100 59 49 126
Batch #: 1023234 AnalyisiDate 01/31/01

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD PIA240000-214C

Strontium 90 9.43 11.4 2.4 0.8 76 116 49 - 126

Batch #: 1024214 AnalysisDate 02/02/01

I.

NOTE (S)

-10C is determined by instrument performane only
Calculatione are performed before rounding to avoid round-off error in calculated results
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W Case Narrative
LOT NUMBER: FOL220154

This-report contains the analytical results for the three samples received under chain of custody by
STL St. Louis on December 22, 2000. These samples are associated with your St. Albans project.

All applicable quality control procedures met method-specified acceptance criteria.

ObservationslNonconformances

There were no anomalies with this analysis.



METHODS SUMMARY

F0L220154

ANALYTICAL
PARJAMETER METHOD

PREPAR~ATION

METHOD

STRONTIUM 90 Sr90-Y90 cal DOE 7500-SR MOD

References:

DOE "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND WASTE
MANAGEMENT SAMPLES" OCTOBER 1994 US DEPARTMENT OF ENERGY

/



SAMPLE SUMMAY

FOL220154

.WO #- SAMPLE# CLIENT SA1I4PLE ID) DATE TIME

DRXHJ

DRXHL
DRXHV

001 CAST 001 (DRAIN IN LAB)
002 CAST 002 (CLEANOUT BEFORE COOR.15)
003 CAST 003 (MIDWAY COORIDOR 45)

',12/21/00 16:0C
12/21/00 16:OC
12/21/00 16:OC

NCT= (S) :
- The analytical remults of the samples listed above are presented on the rollowing pages.

- All calculations are performed before rmunding to avoid rounsd-ff errors In calulated results.

- Results noted as *ND" were not detected at or above the stated limit.

- This report must no be reproduced, except In full, without the wruien approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis color, corrosivity. density, flashpoint. ignitability. layers, odor.

paint filter test. pH. porosity pressure, reactivity, redox potential, speclfic gravity, spot tests, solids. solubility. temprxature. viscosity, and weight.

,J
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STONE & WEBSTER ENGINEERING CORPORxATION

Client Sample ID: CAST 001 (DRAIN IN LAB)

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FOL220154-001
Work Order: DRXHJ
Matrix: SOLID

Date Collected: 12/21/00
Date Received: 12/22/00

1600
1130

Total
Uncert. prep Analysis

Parameter Result Qual (2o+/-) MDC Date Date Batch Xld %

SR-90 1Y GFPC DOM 7500-SR MOD pCi/g 7500-SR MOD

Strontium 90 72000 + 14000 20 01/12/03 01/16/01 1012333 7S

are incompletae without the case narrative.

MDC is determined by instrument performance only.
Sold zesults are greater than the MDC
+ For informational purposes only. The detection limit does not follow significant figures SOP.



K.

STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: CAST 001 (DRAIN IN LAB) DUP

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FOL220154-OO1X
Work Order: DRXHJ
Matrix: SOLID

Date Collected: 12/21/00
Date Received: .12/22/00

1600
1130

Total
Uncert. Prep Analysis

-P ter Result Qual (2 o+/-) Mc Date Date Batch # ld 'k

SR-90 BY GFPC DOE 7500-SR MOD pCi/q 7500-SR MOD

strontium 90 94000 + 18000 30 01/12/01 01/16/01 1012333 69

I.J

axe incomplete without the case narrative.

.NDC to detezmined by instrument performance only.
-aold results are greater than the mDC
+ For infozmational purposes only. The detection limit does not follow significant figures SOP.



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: CAST 002 (CLEANOUT BEFORE COOR.15)

Quanterxa, Inc. - Radiochemistry

Lab Sample ID:FOL220154-002 Date Collected: 12/21/00 1600
Work Order: DRXHL Date Received: 12/22/00 1130
Matrix: SOLID

Total
Uncert. Prep Analysis

Paxaamte "Resault Qual (2 +/-) MDC Data Date Batch # Yld %

SR-90 BY WPPC ]OE 7500-SR MMD pCi/g 7500-SR MOD

Strontium 90 125000 + 24000 50 01/12/02 01/16/01 1012333 72

Data are inCOMpleti without the case narrative,

MDC is date=mined by instrument performance only.
Sold results are greater than the MDC

+ For informational puxposes only. The detection limit does not follow signifioant figures SOP.
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STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: CAST 003 (MIDWAY COORIDOR 45)

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FOL220154-003
Work Order: DRXHV
Matrix: SOLID

Date Collected: 12/21/00 1600
Date Received: 12/22/00 1130

Total
Unceart Prep Analysis

Parameter Result Qual, (2 o+/-) C Date Date Batch # Yld %

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

Strontitum 90 269 53 1 01/12/01 01/16/01 1012333 96

raar icoplt witliait th~e case narrative.

HOC "s determined by instrument performance only.
Bold resul~ts are greater than the NVC



METHOD BLANK REPORT

Quanterra, Inc. - Radiochemistry

Client Lot ID: FOL220154
Matrix: SOLID

Total
Uncert.

Lab Sample ID
prep Analysis

Parameter Result Qual (2 o+/-) Data Dats Batch # Yld? %

SR-90 BY QFPC DOE 7500-SR NMD pCi/g 7500-SR MOD FIA120000-333B

Strontium 90 0.04 U 0.25 0.44 01/12/01 01/16/01 1012333 90

*(s)
Data are incomplete without the case narrative.

b= is determined using instrument peformance only
Bold results are greater than the NDC

U. Result is less than the sample detection limit.



DupLir-AT Wn.-LuATIoN hepois_

Quanterra, Inc. - Radiochomistzy

4 nt Lot ID:
S®rknOrder #
Matrix:

FOL220154
DRXH
SOLID

Date Sampled:
Date Received:

12/21/00
12/22/00

esMPLt
Rlesult

Total
Uncert.

(2a+/-)Parameter
DUPLICATE

Y fld Result

Total
Unc-ert.

(2 a ÷/1-

0C Sample iD

Precifion
Is Yld

SR-90 BY GFPC DOE 7500-SR pCi/g 7500-SR MOD VOL220154-001

Strontium 90 72000 + 14000 75 .94000 + 18000 69 27 %RPD
Batch 1012333 (Sample) 1012333 lDulilcate)

A%(S)

Data are incomplete without the case narrative.
Calculationa are perfoamad before rounditng, to avoid round-off error in calculated results

+ Par ijfermational purposes only. The detection limit does not follow significant figuaes SOP.



Laboratory Control Sample Report

-Quanterra, Inc. - Radiochemistry

Client Lot ID:
Matrix:

FOL220154
SOLID

Total
Uncert.

Lab Sample ID

QC Control
parameter Spike Amount Result (2 a+/-) -Mc % Xld % Rea Limits

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MD FlA120000-333C

Strontium 90 9.59 8.5 1.7 0.4 93 89 49 - 126

Batch #: 1012333 AnalysisDate 01/16/01

0

~- 7

NOTE (8)

H0C is determined by instrument Performance only
Calculations are performed beffore rounding to avoid round-off error in calculated results
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SSEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run-Date. 1/08/01
Time:- 9:02:07

User Id.; C7ARKEj

CLIENT: 378644
PROJECT MANAGER:
PROJECT 0.: VA
REPORT TO:
P.O. NUMBER:
SITE: St. Albans
AMOUNT RECvD: 12C
STORAGE LOC: RAI
LOT COMMENTS:
MATRIX: SOLID
SAMPLE ID: SA5SS
QC PACKAGE: CLP
SAMPLE COMMENTS:

Begimning Depth:

STONE A WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
Ron Martino LAB ID: F-1A080114-001

WORK ORDER: DTCWS
Tim Taylor RECEIVING DATE: 1/08/01

SAMPLING DATE; 1/03/01
ANALYTICAL DUE DATE: 2/05/01•

DG REPORT DUE DATE: 2106/01
PRIORITY: 28

SAMPLING TIME: 15:00.
RECEIVING TIME: 9:10

7

'3 0 IXX'
SDG# :

.DO Endring nv~th:. .00

***** ANALYSIS ***** LOC
REQUEST EXTRACTION

DATE EXP DATE
ANALYSIS
EXP DATE

SR-90 BY GFPC
PREP RC-0003
(A-HL--ZP-01)

DOE 7500-SR MOD
RC-0004 , SEP RC-0050

DTCWS-1-AA Protocol:

06 1/08/0j
CT S£,-13021

A QC Program:

0/00/00 / 7/02/01

STANDARD TEST SET

S.. ..-. ,.
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SEVERN TRENT LABORATOR.tE, "mcd
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date: 1/08/01
Time: 9:02:07

User Id.: CLARKEJ

CLIENT: 378644 STONE &
PROJECT MANAGER: Ron Marti
PROJECT #: VA
REPORT TO:

"P.O. NUMBER:
SITE: St. Albans
AMOiUNT RECOD: 120D
STORAGE LOC: RAD
LOT COMMENTS:
MATRIX: SOLID/
SAMPLE 1D. SA5SS302X/
QC PACKAGE: CLP
SAMPLE COMMENTS:

FEBSTRR ENGINEERING CORPC
.no

Tim Taylor

3RATIC QUOTE/SAR #: 38562
LAB ID: F-IA080114-002
WORK ORDER: DTCW8
RECEIVING DATE: 1/08/01

SAMPLING DATE: 1/03/01-
ANALYTICAL DUE DATE: 2/05/01N

REPORT DUE DATE: 2/06/01
PRI00ITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

SDG# :

Begirming epvth: .00 Hmding Depth: .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATEI**** ANALYSIS *****

ANALYSIS
EXP DATE

7/02/01SR-90 BY GFPC
PREP RC-0003
(A-HL-ZP-01)0

DOE 7500-SR MOD
RC-0004 , SEP RC-0050

DTCW8-1-AA Protocol:
A

A

06 1/08/01
CT SL-13021

QC Program:

0/00/00

;TANDARD TEST SET

0
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smawR TRENT LAEORATOt~iES, 'INC
CLIENT ANALYSIS SUMM)ARY

STL St. LOUiS

Ru= Date: 1/08/01
Time: 9:02:07

User Id.: CLRREJ

CLIENT: 378644
PROJECT MANAER:
PROJECT #: VA
REPORT TO:
P.O. NUMBER:

SITE: St. Albans
AMOUNT REC"D: 12(
STORAGE LOC: RAM
LOT COMMENTS:
MATRIX: SOLID
-SAMPLE ID: SASSS
QC PACK-AGE: CLP
SAMPLE COMMENTS:

Begiung Dept:

STONE &" WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
Ron Mart ino LAB ID: F-1A080114-003

WORK ORDER; DTCW9
Tim Taylor RECEIVING DATE: 1/08/01

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/05/0ID

G REPORT DUE DATE: 2/06/01
PRIORITY- 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

;303XX
SDG#

.00 EndjngDqPth: .00

WRK REQUEST =TRACTION
LOC DATE EXP DATE***** ANALYSIS *****

ANALYSIS
EXP DATE

7102/01SR-9S0 BY GFPC DOE 7500-SR NOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCW9-1-AA Protocol: AJ

06 1/D8/01
CT SL-13021

QC Program:

o0o0/00

STANDARD TEST SET

4,W
: ..\ .. :• .



PSL20300 SEVERN TRENT LABORATORIES, INC
Page . CLIENT ANALYSIS SUMMARY4STL St. Louis

Run Date:
Time:

User Id.,:

,1/08/03
9:02:07

CLARKEJ

CLIENT: 378644 STONE &
PROJECT MANAGER: Ron Mart
PROJECT #,- VA
REPORT TO:
P.O. NUMBER:
SITE: St. Albans
AMOUNT REC"D: 120G
STORAGE LOC: RAD
LOT COMMENTS :
MATRIX: SOLID /
SAMPLE ID: SASSS302XD/
QC PACKAGE: CLP
SAMPLE COMMENTS:

EBSTER ENGINEERING CORPC
no

rim Taylor

)RATION QUOTE/SAR #z 38562
LAB ID: F-1A080114-004
WORK ORDER: DTCMA
RECEIVING DATE: 1/08/01

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/05/01N

REPORT DUE DATE: 2/06/01
PRIORITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

SDG#:

Beginnig Depth: . 00 Enin9 Depth:. .00

WRK REQUEST EXTRACTION
Loc DAtE BXP DATE***** ANALYSIS *****

ANALYSIS
EXP DATE

.7/02/01SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXA-1-AA Protocol:

f
A

06 1/08/01
Cr SL-13021

QC Program;

0/00/00

STANDARD TEST SET



PSL20300

The1

SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St- Louis

Run Date: 1/08/01
Time: 9:02:07

User Id.: CLARKEJ

CLIENT: 378644
PROJECT MANAoGR:
PRGL cr #: VA
REPORT TO:
P.O. NUMBER:
SITE: St. Albans
AMOUNT REC*D: 12(
STORAGE LOC: RA1
LOT0rS"
MATRIX: SOLID
SAMPLE ID: MS .'S
QC PACKAGE: CLP
SAMPLE COMMENTS.

Beg i Dth:

STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR 4f: 38562
Ron Mar ino LAB ID: F-IA080114-005

WORK ORDER: rTCXC
Tim Taylor RECEIVING DATE: 1/08/01

SAMPLING DATE: 3./03/01
ANALYTICAL DUE DATE: 2/05/03J

G REPORT DUE DATE: 2/06/01
PRIORITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

312Cxx

N

.00 Eud1ing Depth: .00

WRK***ANALYSIS Loc*
REQUEST EXTRACTION

DATE EXP DATE
ANALYSIS

XP DATR

7/02/01SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050 ,

(A-HL-ZP-01) DTCXC-1-Ak Protocol: A

06 1/08/01
Cr SL-13021

QC Program:

0/00/00

STANDARD TEST SET



PSL20300
Page 1

SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

TL St. Louis

Run Date.
Time:

User Id.:

1/08/01
9:02:07

CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAB ID; P-IA080114-006
PROJECTr#: VA WORK ORDER: DTCXD
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE; 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT RBC"D: 1200 REPORT DUE DATE: 2/06/01
STORAGE LOC; RAD PRIORITY: 28
LOT COMMENTS: SAMPLING TIME: 15:00

/" TRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAlSS313XV
QC PACKAGE: CLP SUG#
.SAMPLE COMMENTS:

-Beqinning Depth: .00 Endin Depth: .00

***** ANALYSIS *****
WRK REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EXP DATE

SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXD-1-Ak Protocol:

0

A

06 1/08/01
CT SL-13021

QC Program: T

0/00/00 7/02/01

TANDARD TEST SET



PSIL20300 SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date;
Time:

User Id.:

1/0B/01
9:02:07

CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAB ID: P-1A080114-007
PROJECT #- VA . WORK ORDER. DT=CE
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT RECwD: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS: SAMPLING TIME: 15:00
MATRIX: SOLID / RECEIVING TIME: 9:10
SAMPLE ID: SA1SS314XX/
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Begimning Depth: .00 EndimE# Depth: .00

**** ANALYSIS ****
WRK REQUEST EXTRACTION
LOC DATE RXP DATE

AmTALYSIS
~P DATE

~/02/01Sk-50 BY GPPC
PREP RC-0003
(A-HL-ZP-01)

DOE 7500-SR MOD 06 1/08/01 0/00/00
RC-0004 , SEP RC-0050 , CT SL-13021

DTCXE-1-AA Protocol: A QC Program: STANDARD TEST SET



PSL20300
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SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id.:

1/08/01
9:02:07

CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MAAGER: Ron Martino LAB ID: P-IAQS0114-008
PROJECT.#: VA WORK ORDER: .DTCXP
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT R"C"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS: SAMPLING TIME: 15:00
MATRIX; SOLID / RECEIVING TIME- 9:10
SAMPLE ID: SAlSS315XX
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Begzmning Dsptb: .00 Enidinig Depth: .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE***** ANALYSIS *****

ANALYSIS
EXP DATE

7/02/01SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0a03 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXP-1-AA Protocol: A

06 1/08/01
CT SL-13021

QC Program:

0/00/00

STANDARD TEST SET



PSL20300
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SEVERN TRENT LAkBORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id. :

1/08/01
9:02:07

CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAB ID: P-lA080114-009
PROJECT #-: VA, WORK ORDfER: DTCXG
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT REC"D; 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS- SAMPLING TIME: 15:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE IVD: SAISS314XD
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Bealaivn Depth: .00 Ending Depth: .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EXP DATE***** ANALYSIS *****

SR-90 BY GFPC DOE 7S00-SR MOD
PREP.RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXG-1-AA Potocol: A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET



PBL20300
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SEVERN TRENT EABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id.:

1/o08/l
9:02:07

CLARKEJ

CLIENT: 37B644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR 41: 38562
PROJECT MANAGER: Ron Martino LAB ID; F-IA080114-010
PROJECT #: VA WORK ORDER: DTCXH
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albanw ANALYTICAL DUE DATE: 2/05/o1N
AMOUNT REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS: SAMPLING TIME; 15:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAlSS301XX
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Begimnng Depth: .00 Rading Depth: .00

WRK REQUEST EXTR&CTION
Lac DATE EKES DATE***** ANALYSIS *****

ANALYSIS
EXP DATE

7/02/01SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXH-1-AA Protocol:

0
A

06 1/08/01
CT SL-13021

QC Program:

0/00/00

3TANDARD TEST SET



PBL20300
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SEVEMN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id.:

1/08/01
9:02:07

CLARKEJ

CLIENT: 378644 STONE & WEBSTER EGINERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAB ID: F-1A080114-011
PROJECT #: VA WORK ORDER: DTCXiJ
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P-O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE ATE: 2/05/01NI
AMOUNT REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS: SAMPLING TIME: 25:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAISS302XX
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Beginming Depth: .00 Ending Depth: .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EXP DATE***** ANALYSIS *****

SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXJ-1-AA Protocol;

,,'I
I

A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET

I9
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SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date! 1/08/01
Time: 9:02:07

User Id.: CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAB ID: F-IA080114-012
PROJECT # VA WORK ORDER: DTCXK
REPORT TO: Tim Taylor RECEIVING DATE: .1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS:. SAMPLING TIME: 19:00
MATRIX: SOLID RECEIVING TIME; 9:10
SAMPLE ID: SAISS303XX
QC PACKAGE: CLP SDWOf
SAMPLE COMMENTS:

.Begininuxg Depth: .00 ooding Depth: .00

WRK
AN* ilALYSIS **** OC

REQUEST EXTRACTION
DATE EXP DATE

ANALYSIS
EXP DATE

SR-90 BY GFPC DOE 7500-SR M0D
PREP RC-0003 , RC-0004 , SEP RC-0050 ,

(A-HL-ZP-01) DTCXK-1-AA. Protocol: A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET
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SEVERN TRENT LABORATOIWES,, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date: 1/08/01
Time: 9:02:07

User Id.: ±CLARKEJ

CLIENTZ 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER! Ron Martino LAB ID: F-IA080114-013
PROJECT #: VA WORK ORDER: DTCXL
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS- SAMPLING TIME. 15:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: .SAISS304XX
QC PACKAGE: CLp SDG#
-SAMPLE COMMENTS:

I Begimning Depth-: .00 Ending Dlepth.- .00

** ANALYSIS ***

NM REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EX' DATE

SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-Hr.-ZP-01) 1TCXL-1-AA Protocol:

A
A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET

A,
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.-
SEVERN TRENT LABORATORIES, INd

CLIENT ANALYSIS SUMMARY
STL St. Louis

Run Date:
Time:

User Id. :

1/08/OL
9:02:07

CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QU`OTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAB ID: F-1A080114-014
PROJECT W: VA WORKORDER: DTCXM
REPORT TO; Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE. St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY; 28
LOT COMMENTS: SAMPLING TIME: 15:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAISS305XX
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Begiramig Depth: .00 Eadingq Depth: .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE***'**ANALYSIS *****

ANALYSIS
EXP DATE

SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXM-3-AA Proiocol: A

I.

06 1/08/01 0/00/00 7/02/03
CT SL-13021

QC Program: STANDARD TEST SET

0



PSL20300
-,I 1*

. . S.,

SEVERN TRENT LABORATO~IES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id.:

1/08/01
9:02:07

ClAMRKE

CLIENT: 378644
PROJECT MANAGER:
PROJECT #: VA
REPORT TO:
P.O. NUMBER:
SITE: St. Albans
AMOUNT RECND: 120
STORAGE LOC: RAD
LOT COMMENTS:
MATRIX: SOLID
SAMPLE ID: SAISE
QC PACKAGE: CLP
SAMPLE COMMENTS:

Beginning Depth:

STONE .& WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
Ron Martino LAB ID: F-1A080114-015

WORK ORDER: DTCXN
Tim Taylor RECEIVING DATE: 1/08/01

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/05/01N

0 REPORT DUE DATE: 2/06/01
PRIORITY: 28

SAMPLING TIME; 15:00.
RECEIVING TIME: 9:10

~3 Sxx
SDG# :

.00 Rndin9 Depth: .00

WRK REQUEST EXTRACTION.
LOC DATE EXP DATE

ANALYSIS
EXP DATE***** ANALYSIS *****

SP-90 BY GFPC
PREP RCa-0003
(A-EL-ZP-01)

DOE 7500-SR MOD
RC-0004 , SEP RC-0050

DTCXN-1-AA Protocol: A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET



PSL20300
Page I

SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id.:

1/08/01
9:02:07

CLARKEJ

CLIENT: 378644
PROJECT MANAGER:
PROJECT #: VA
REPORT TO:
P.O. NUMBER-
SITE: St. Albans
AMOUNT REC"D: 120
STORAGE LOC: RAI
LOT COMMENTS:
MATRIX: SOLID
SAMPLE ID: SAISW
QC PACKAGE: CliP
SAMPLE COMMENTS:

Eeg¢inimq Depth:

STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
Ron Martino LAB ID: F-IA080114-016

WORK ORDER: DTCXP
Tim Taylor RECEIVING DATE: 2/08/031

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/05/011

REPORT DUE DATE- 2/06/01
PRIORITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

3 07XX
SDG# .

.00 E-inag Depth: .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EXP DATE***** ANALYSIS *****

SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXP-1-AA Px'Otocol: A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET

1F~



'P81,20300
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SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

R•m Date:
Time:

User Id.:

1/08/01
9:02:07

CLARKEJ

CLIENT: -378644
PROJECT MANAGER-
PROJECT #: VA
REPORT TO:
P.O. NUMBER:
SITE: St. Albans

- AMOUNT RECOD: 120
STORAGE LOC: RAi
LOT COMMENTS:
MATRIX: SOIID
-SAMPLE ID- SAISS
QC PACKAGE: CLP
SAMPLE COMMENTS-

STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
Ron Martio LAB ID: P-1A080114-017

WORK ORDER: DTCXQ
Tim Taylor RECEIVING DATE: 1/08/01"

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/.05/oiN

DG REPORT DUE DATE: 2/06/01
PRIORITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

•308XX
SDG#

Heginnng'Depth: .00 Efld:ipg Depth: .00

WRK REQUEST EXTRACTION
LOC DATE RXP DATE***** ANALYSIS *****

ANALYSIS
EXP DATE

SR-90 BY GFPC
PREP RC-0003 ,

(A-HL-ZP-01)

DOE 7500-SR MOD
RC-0004 , SEP RC-0050

DTCXQ-1-AA Protocol:
A
A

06 1/08/01
CT SL-13021

QC Program:

0/00/00 7/02/01

STANDARD TEST SET



PSL20300
page. I.

SEVERN~ TREN~T LABoRwTORiEs., IMC
C!LIENT ANALYSIS SUMMARY

SL St . Louis

R=u Date:
Time.

User Id.:

i/o0/o0
9:02:07

CLARKEJ.

*CLIENT: 378644 STONE & WEBSTER EHCGINtEEING CORPORATIOU
* PROJECT MA1KAGER;. Ronl fartino L
PROJECT #: VA
REPORT TO:' TiM Taylor P
P.O. NUMBEHR-
SITE: St. Aabans NL.
AMOUN RSCOD: 120G3 RE]
STORAJOE LOC: ýRAVL
LOT COMMENTS:
MATRIX- SOLID
SAMPLE ID: SAIS9309XX
1 QC PACZAGE.- CrsP SDx
SAMPLjE COMMENTS:

QUOTE/SAR 4: 38562
ID: F-IA080114-018

)RK ORDER: DTCXR
CEIVING DATE: 1/08/01

SAMPLING DATE: 1/03/01
ECAL DUE DATE: 2/05/0LN
PORT DUE DATE: 2/06/01

PRIORITY: 28
SAMPLING TIME: 15:00
ECEIVING TIME: 9:10

S# -

9eginiaing Depth,- -DO Ending~ DePth: -00

WRK REQ=EST EXTRACTION
LOC DATE EXP DATE

-ANALYSIS

mX:P DATE!ANALhTYSIS. *****

SR-90 BY GFPC DOE 7500-SR MOt)
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01} DTCXR-I-AA Protocol:0 A

06 1/08/01
CT SL-13021

QC Program:

0/00/00 7/02/01

STANDARD TEST SET
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SEVERN TRENT LABORATORIESS, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date: 1/08/01
Time: 9:02:07

User Id.: CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT HAOAER.: Ron Martino LAB ID: F-IA080114-019
PROJECT #: VA WORK ORDER: DTCXV
REPORT TO: Tim Taylor RECEIVING DATE; 1/08/01
P.O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/0S/01H
AMOUNT-REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT COMMENTS: SAMPLING TIME: 15:00
• MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAISS31OXX
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Begluuirg Depth; .0oo Endug Depth: .00

***** ANALYSIS *****
WRK REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EXP DATIE

SR-90 BY GFPC DOE 7500-SR MOD
PREP RC-0003-, RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCXV-1-AA Protocol:.,-j

t

A

06 1/08/02 0/00/00 7/02/01
CT SL-13021

QC Program; STANDARD TEST SET



PSL20300 E
Page 1

CLIENT: 378644 STONE
-PROJECT MANAGER : Ron ME
PROJECT #: VA
REPORT TO:
P.O. NUMBER:
SITE: St. Albans
AMOUNT RECMD: 12OG

STORAGE LOC: RAD
LOT COMMENTS:
MATRIX: SOLID
SAMPLE ID; SAISS311XX
QC PACKAGE: CLP
SAMPLE COMMENTS:

;EvE1 TRENT LABORATOhIES, I
CLIENT ANALYSIS SUMMARY

STL St. Louis

& WEBSTER ENGINEERING CORPC
krtin1

Tim Taylor

NC Run Date: 1/08/01
Time: 9:02:07

User Id.: CLARKEJ

)RATION QUOTE/SAR #: 38562
LAB ID: F-1A080114-020
WORK ORDER.: DTCXW
RECEIVING DATE: 1/08/01

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/05/01N

REPORT DUE DATE: 2/06/01
PRIORITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

SDG# -

Begimning Depth: .00 Thiding~ DePth: .00

WRK ' REQUST EXTRACTION
LoC DATE EXP .DATE***ANALYSIS

SR-90 BY GFPC DO 7500-SR MOD
PREP RC-0003 , RC-0004 o SEP RC-0050
(A-HL-ZP-01) DTCXW-1-AA PrOtOCOI:0

ANALYSIS
EXP DATE

7/02/01
I

A

06 1/08/01
CT SL-13021

QC Program:

0/00/00

STANDARD TEST SET

12
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SEVERN TRENT LAUOATOt ES, N1t
- CLIENT ANALYSIS SUMMARY

STI, St. Louis

Run Date:
Time:

.User Id.:

1/0o8/1
9:02:07

CLARKEJ

CLIENT: 378644
PROJECT MANAGER-
PROJECT #: VA
REPORT TO:
P.O. NUMBER:
SITE- St. Albans
AMOUNT REC"D: 12C
STORAGE LOC: RAI
LOT COMMENTS:
MATRIX: SOLID
SAMPLE ID: SAIS6
QC PACKAGE: CLP
SAMPLE COMMENTS:

STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
Ron Martino LAB ID: F-IA080114-021

WORK ORDER: DTCXO
Tim Taylor RECEIVING DATE; 1108/01

SAMPLING DATE: 1/03/01
ANALYTICAL DUE DATE: 2/05/01U

0G REPORT DUE DATE: 2/06/01
.PRIORITY: 28

SAMPLING TIME: 15:00
RECEIVING TIME: 9:10

01 OX0
SDG# -

Beginning Depth: . 00 Hadi-no Depth:- .00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE***** ANALYSIS *****

ANALYSIS
EXP DATE

SR-90 BY GFPC
PREP RC-0003
(A-EIL-ZP-01)

DOE 7500-SR MOD
RC-0004 , SEP RC-0050

DTCX0-1-AA Protocol: A

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: STANDARD TEST SET



PSL20300
Page 1

s~.vswr TRN LAEORATdzR Es, IINC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id. :

1/08/01
9:02:07

ctAKE

CLIENFT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
1ROJECT MANAGER; Ran Martino LAB ID: P-IA080114-022
PROJECT #: VA WORK ORDER: DTCX1
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
*P *O. NUMBER: SAMPLING DATE: 1/03/01
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N
AMOUNT REC"D: 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28
LOT • COMENTS: SAMPLING TIME: 15:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAISS309XD
QC PACKAGE: CLP SDG#
SAMPLE COMMENTS:

Beginnig Depth; .00 Ending Depth: .00

WRK REQUEST EXTRACTION-
LOC DATE EXP DATE

ANALYSIS
EXP DATE***** ANALYSIS *****

SR-90 BY GFPC DOE 7500-SR MOD
PREP- RC-0003 , RC-0004 , SEP RC-0050
(A-fiL-ZP-01) DTCXI-1-AA Protocol: A0Q

06 1/08/01 0/00/00 7/02/01
CT SL-13021

QC Program: SANDARD TEST SET

(
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SEVERN TRENT LABORATORIES, INC
CLIENT ANALYSIS SUMMARY

STL St. Louis

Run Date:
Time:

User Id.:

1/08/01
9:02 07

CLARMEJ.

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562
PROJECT MANAGER: Ron Martino LAS ID: F-3A080114-023
PROJECT #: VA WORK ORDER: DTCX2
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01
P.O. NUMBER: SAMPLING DATE: 1103/01
SITE: St. -Albans ANALYTICAL DUE DATE: 2/05/01W
AMOUNT REC"D; 120G REPORT DUE DATE: 2/06/01
STORAGE LOC: RAD PRIORITY: 28.
LOT COMMENTS: SAMPLING TIME: 15:00
MATRIX: SOLID RECEIVING TIME: 9:10
SAMPLE ID: SAISS313XD
QC PACKAGE: CLP SDG:
SAMPLE COMMENTS:

Besaming Depth: .00 Budlug Depth: .00

WRK 'REQUEST EXTRACTION
LOC DATE EXP DATE

ANALYSIS
EXP DATE***** ANALYSIS *****

SR-90 BY GFPC DOE 7S00-SR MOD
PREP RC-0003 , RC-0004 , SEP RC-0050
(A-HL-ZP-01) DTCX2-1-AA Protocol: A

j,

06 1/oe/o0 0/90/00 7/02/01
CT SL-13 021

QC Program: STANDARD TEST SET
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SURVEY UMT 5 (Cmdor 45, Treautent Unit std ASsodsagi Euqp•_ PXRAoo_ and Foyer at Foot of Stairs)
SOIL SAMPLrz m
DESISMUTION COLLECTiON LOCATION DESCRITM
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SURVEY UNIT 1B (Counwing Roorm Wash Room & Cwrridar 1G)
SOiL SAMPLE
DESIGN1ATION COLL:ECTIOm LOCATION DESCV.IPT1ON
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SUJRVEY IINET IA (High Lqvel 2nd Low Level L*6 & WsOWpe !ttibgeAr-eo

DEINTN COLLEGCiON LOCATION DESCRIPTIO?4

SAI SSW3XX _____ de ___________________b___ o rai suthen

SASSUXSW~ft Vea P~t-ron di owde Nhy level Wa siinke norloW crk omer
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STL SL Louis
13715 Rider Trail North

Earth City, MO 63045

Tel 314298 8566.
Fax 314 298 8757
uwvjst.5 c.om

ANALYTIAL RF"PRT

PROJECT NO. VA

St. Albans

Lot #: FOJ240222

J
Tim Taylor

Stone & Webster Engineering Co
245 Summer Street
Boston, MA 02210

SEVERN TREIT LABORATORIES, INC -

Project Manager

1,
November 30, 2000

S1I. SL Louis is a part of Svern Trent Laboratories, Inc.



Case Narrative
LOT NUMBER: FQJ240212

This report contains the analytical results for the two samples received under chain of custody by
STL St. Louis on October 24, 2000. These samples are associated with your St. Albans project.

All applicable quality control procedures met method-specified acceptance criteria.

Observations/Nonconformances

There were no anomalies with this analysis.

Al

e



METODS SUMMARY

FOJ240212

ANALYTICAL

PARAMETER METHOD

PREPARATION-
METHOD

H-3 by Distillation & LSC by.LSC
STRONTIUM 90 Sr90-Y90 cal

EPA 906.0 MOD
SMWW 7500-SR MO

References:

EPA

SMWW

',EASTERN ENVIRONMENTAL RADIATION FACILITY RADIOCHEMISTRY
PROCEDURES MANUAL" US EPA EPA 520/5-84-006 AUGUST 1984

"STANDARD METHODS FOR WASTE WATER"

0



1 .
SAMPL~E SUMARd Y

FOJ24023-2

WO # SAMPLE# CLIENT SAMPLE ID

DNNCG 001 DRUM 001-LAB WATER
DNNCL 002 DRUM 002-LAB WATER

DATE TIME

10/19/00 16:00
10/19/00 16:00

OTH ( S)x
- The analytical smsults of the samples listed above arc presented on the following pages.

- All calculations ame perfonced belfo toundinrg to avoid roxnd-off enors In Calculated weslts.

- Results noted as ND" were not detected a or above the swed limnt.

I biTs report nmss not be repmduced. except in full, witlout the written, approval of the laborAtory.

o Results for ftc following parameter arm never reported on a dry weight basis: color. corroslvtty, density. flashpotnt, Ignitabllity. layers, odor.

paint filter test, pH, porosIty pessure, reactivity. redox potential. speclfic gravity, spot tests, solids, solublllty, tnspemmru. viscosity, and weight.

J4

4/-



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: DRUM 001-LAB WATER

Quanterra, Inc. .- Radiochemistry

Lab Sample ID:FOJ240212-001
Work Order: DNNCG
Matrix: WATER

Date Collected: 10/19/00
Date Received: 10/24100

1600
0845

Total
Uncert. Prep Analysis

Paramter Result Qual (2 a/-) MC Date Date Batch # Yid %

TRITIUM (Distill) by EPA 906.0 MOD pCi/L 906,0 NOD0

Tritium 20 U 160 270 11/13/00 11/15/00 0318234

SR-90 BY GFPC SMW 7500-SR MOD pCi/L 7500-SR MOD

Strontium 90 183 36 2 10/31/00 11/13/00 0305170 74

ncakr0 i3=2L)te without the case narzative.

MDC is detesmined by inatzumsnt performance only.
Bold resnlts are greater than the MDC

l Isult is loes than the sample deteoticn limit.



4
STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: DRUM 002-LAB WATER

Quanterra, Inc. - Radiochemistry

Lab Sample. ID:F0J240212-002
Work Order: DNWCL
Matrix: WATER

Date Collected: 10/19/00
Date Received: 10/24/00

1600
0845

Total
Uncet;. Prep •nnlvsls

Parameter Result: Qual (2 o+/)- MDC Date Date BatCh # rl d

TRZTIUM (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD

Tritium -50 U 160 200 11/13/00 11/15/00 0318234

SR-90 BY GFPC SMCW 7500-SR MOD pCi/L 7500-SR M0D

Strontium 90 195 38 2 10/31/00 11/13/00 0305170 88

t t
S incoplete without the ease narzatVe.

is detezmined by instrument performanoe only.
Sold results rae greater than the HDC

U Result in less than the sample detection lm-it.



-METHOD BLMWK R9PORT

Quanterra, Inc. - Radiodbezistry

Client Lot ID: FOJ240212
Matrix: WATER

Total
Uncert.

Lab Sampl1e ID
Prep Analysis

Pazaae•e• Result Qual (2 0+/-) IDC Date Data Batoh # ld %

SR-90 BY GPPC SMWW 7500-SR MOD pCi/L 7500-SR MOD F0J310000-170B

Strontium 90 0.6 U 2.3 4.0 10/31/00 11/15/00 0305170 84

TR UHM (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD FOKI30000-2348

Tritium 10 U ? 150 260 11/13/00 11/15/00 0318234

M incomplete without" the case narzative.

I= is detezminled using izwtm,,Mnt pqrforoance only
Bold results axe greater than the MOC

? For informational purposea only. The result does not follow signifi•ant figues SoP
U •Result is less than the sample detection Limit.



Laboratory Control SampleQ/LCS Dunplicate Report

guantercra, Inc. - Radiodhemistry

Client Lot IDf

Matrix:

FOJ240212
WATER

Trotal.
Unoart.

(2 r+/-)

Lab Sample ID

QC con~trol X.OE
Lim~taParameter Spike Aimount Result % y1d % Rec

SR-9o BY GC SM~W 7500-SR MOD pCi/L 7500-sR MOD V03310000-170C

Strontium 90 9.59 9.4, 2.4 88 98 (34 - 126)

Spk 2 9.59 10.3 2.2 81 107 (34 - 126) 9 RPD
Batoh 0: 0305170 AnalysisDate: 11/13/00

IJ

Calculationn ar. ParfOmsd before raunding to avoid round-off error in calculated results



Analytical Data Package Prepared For

STL ST. LOUIS

Radiochemical Analysis By

Severn Trent Laboratories Richland
2800 G. W. Way, Richland, Wa 99352, (509) 375-3131

Data Package Contains - LZ Pages

Report Nbr: 11892

SDG Nbr

15889

ORDER Nbr CLIENT ID NUMBER

DRUM 001
DRUM 002

LOT Nbr WORK ORDER

FOJ240212--00 DNNCGIAD
F01240212--00 DNNCLIAD

RPT DR ID

9DNNCG1O
9DNNCL10

BATCH

0304331
0304331

Conunents:

(.~. ((
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CERTIFICATE OF ANALYSIS

STL Rishland
2800 Georg Washingtn Way
Richiand, WA 99352-1613

Tel: 509 375 3131
Fax: 509 375 5590
www.stwnc.com

STL St. Louis
13715 Rider Trail North
Earth City. MO 63045

November 17, 2000

Attention: Ron Martino

J

Date'Samples Received October 25, 2000
Sample Type : Water
SDG Number : 15889
Client Stone and Webster

I. Introduction

On October 25, 2000 water samples were received by the STL Richland Laboratory for
radiochemical analysis. Upon receipt, the samples were assigned the laboratory ID numbers
to correspond with the client specific ID's as found on the first page of the attached report.
The. samples were logged into Lot FOJ240212.

1I. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the. appropriate associated
statistical errors.

The requested analyses were:

Liquid Scintillation Counting
Carbon 14 by Method RICH-RC-5022.

STL.Richland is a partor Seme Trent L•eratodes, Inc. O0002



SEVERN

TRENT

SERV I CF. S
STL St. Louis
November 17, 2000
rage , STL Richland

2800 George Washington Way

Rdftland, WA 99352-161.3

Tel: 509 375 3131

If. Quality Control Fax 509 375 5590
w~W.s-tl~inc.o~m

The analytical results for each analysis performed under SDG 15889 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.
IV. Comments

Liquid Scintillation Counting
Carbon 14 by Method RICH-RC-5022
The LCS, batch blank, samples and sample duplicates results are within requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. The Laboratory Manager or a
designee, as verified by the following-signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

Doug Swenson
Project Manager

STL Ricdand Is a part of Severn Trent Laboraories. Inc. 01900o



I.

Drinking Water Method Cross References

DMINIKING WMitR ME THIOD ;ROsS REFERFENGES

Referenced Method Usotope(s) S FL Riehiandis SUP nUMber
I=PA 901.1 Cs-134, 1-131 )lt-C~17
I=PA U00.0 Alpha & beta RG-C51
F-PA 903.1 Fa2§RICHi-KC-blU5
ERA 904.0 Ram-228 RICH-RL-5005-
EPA 8U0i.0 ,Srl9I9U RICH-KL;-5O0U
AUTM D)Z46U-70 [o-tal Radium RICI--RC-5027
Standard Metho 50-- ASTM 05(1 791 Uranium RICH--RCtiO58
Triltium Tintium tUCH-RC-5007

-the Giross Aipita LUS Is prepared with Amn-241 (un esotherwise speoffed in the case narrative)
The Gross beta LCS IS prepared with 507-()S (unless otherwise specified in the cas-5e-fnarratfiw)

Uncertainty Estimation
STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in "NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors",
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f(x,yz,...).
The components (x,yz) are evaluated to deternine their contribution to the overall method uncertainty.
The individual component uncertainties (u.) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, arc combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u.) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A.
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

• *em Trent Laboratories Ricland

rptGeneralInfo v3.66 0004



0 0
Sample Results Summary

Severn Trent Laboratories Richland

Date: 11/17/00

REPORT No.: 11892 SDG NOR: 15889

CLIENT ID

DRUM 001

DRUM 001

DRUM 002

BLANK QC

LCS

Number of Results:

|

WORK ORDER
NUMBER

DNNCG1AD

DNNCG1AE

DNNCL1AD

DN2WR1AA

DN2WR1AC

'5-

PARAMETER

C-14

C-14

C-14

C-14

0-14

II II
RESULT

3.00E+00 +- 6.11E+00 (2s)

-4.25E+00 4- 5.75E+00 (2s)

1.25E+00 +- 6.02E+00 (2s)

-6.72E-01 +- 5.93E+00 (2s)

3.87E+01 4- 9.01E+00 (2s)

UNITS
pCi/L

pCI/L

plI/L

pCI/L

pCI/I

I II I ll II I
YIELD

100.00%

100.00%

100.00%

100.000/%

100.00%

I
MDA
9.1IE+00

9.13E+00

9.112+00

9.112400

I .05E+01

I

Cz
cA~mments:

K. ~ C (



Date: 11/17/0pFORM I

SAMPLE RESULTS

SDG: 15889

REPORT NBR: 11892

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

STL Richland

FOJ240212-00 9DNNCG10

DRUM 001

COLLECTION DATE: 10/19/00 4:00:00 PM

RECEIVED DATE:

-ORDER NBR: MATRIX: Water

COUNTING TOTAL REPORT. ANALYSIS ALIQUOT ALQ DETECTOR METHOD
ISOTOPE RESULT ERROR (2 s) ERROR (2 s) MW UNIT YIELD RST/MDC RST/CEM DATE SIZE UNIT D) NUMBER

Batch: 0304331 Work Order: ONNGC1AD
C-14 3.OOE+00 1.9E-01 6.1E+0D 9.11Eý

Number of Results: 1

I-00 pCI/L 100.00% 0.33 (31.8) 11/16/00 01:33 a 0.2 L LSC6 RICHRC5022

Comments:



FORM I

SAMPLE RESULTS

SDG: 15889

REPORT NBR: 11892

ORDER NBR:

Date: 11117100

LAB NAME: STL Richland

LOT,RPT DB ID: FOJ240212--00 9DNNCL10

CLIENT 10: DRUM 002

COLLECTION DATE: 10/19100 4:00:00 PM
RECEIVED DATE:

MATRIX: Water

COUNTIMG TOTAL REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD
ISOTOPE RESULT ERROR (2 X) ERROR (2 9) MDC UNIT YIELD RST/MDC RSTICNTERR -DATE SIZE UNIT ID NUMBER

Batch: 0304331 Work Order. DNNCLIAD

C-14 1.25E+00 8.OE-02 6.0E+00 9.11E+00 pCI/L 100.00% 0.14 (31.4) 11/16/00 02:57 a 0.2 L LSC6 PJCHRCS022

Number of Results: :1

comments:( .. (..
\



-K,
FORM II

DUPUCATE RESULTS

SDG: 15889

REPORT NBR: 11892

Date: 11/17/00

LAB NAME: STL Richland

RPT DB IDIORIG ID: DNNCG1ER I 9DNNCGj.

.CLIENT ID: DRUM 001

COLLECTION DATE:

RECEIVED DATE:

10/19/00 4:00:00 PM

WaterORDER NBR: MATRIX:

COUNTING TOTAL REPORT ORIG ANALYSIS ALIQUOT ALQ DETECTOR METHOD
ISOTOPE RESULT ERROR (2 s) ERROR (Z.s) MjiC UNIT VIW RSL RP) DATE SIZE UNIT ID NUMRUR

lat21t 0u3d0331 WorR Urder: UNN(.GIA
C-14 -4.25E+00 2.8E-01 5.8E+00 9.13E+

Number of Results: 1

00 pCl/L 100.00% 3.00E+00 1159.63% 11/16/00 02:15 0.2 L LSC6 RICHRC5022

Comments,



0* S
FORM I!

BLANK RESULTS

01.
Date: 11/17/00

LAB NAME: MTL Richland

LOT,RPT DB ID: JOJ300000-331 DN2WRIAX

SDG: 15889

REPORT NBR: 11892

ORDER NBR:

MATRIX: WATER

COUNTING TOTAL REPORT ANALYSIS ALIQUOT ALQ DE=hCTOR MErhOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDNC NT yIEL RSTIMDC RSTICNTERR DATE .SIZE UNIT [D NUMBER

Batch. 0304331 Work Order. DN2WRIAA
C-14 -6,72E-01 4.4E-02

Number of Results: 1

Comments:

5.9E+00 9.11E+00 pCILI. 100.00% -0.07 -{30.9) 11116100 12:09 a 0.2 L LSC8 RICHRC5022



I.

I.

Date: 11/17/00FORM II

LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland

LOT,RPT DB ID: JOJ300000-331 DN2WRICS

SDG: 15889

REPORT NBR: 11892

ORDER NBR:

MATRIX: WATER

COUNTING TOTAL REPORT Expeted ANALYSIS ALIQUOT ALQ DETECTOR METHOD
ISOTOPE RESULT ERROR (2 s) ERROR (2 s) MDC UNIT YIED Expected Uncert Rewcvery DATE SIZE UNIT MD. NUMBER

Batch: 0304331 Work Order: DN2WR1AC
C-14 3.87E+01 2.2E+00 9.0E+00 1.05E+01 pCiIL 100.00% 4.62E+01 0.09+00 83.53% 11/16/00 12:51 0.2 L LSC6 RICHRC5022

Number of Results: :1"

I , • /

Comments:



Severn Trent Laboratories, Inc

SAMPLE ANALYSIS REQUISITION

STL Richland
2800 George Washington Way
Richland WA 99352-1613,W

NEED ANALITICAL REPORT SY
11/20/00Q

*RATORY:

ATTN:

LAB PURCHASE ORDER: SR027163

CLIENT CODE: 378644 PROJECT MANAGER: Ron Martino

NUMBER OF SAMPLES IN LOT; 0000

SAMPLE I.D. SAMPLING DATE ANALYSIS REQUIRED.
F0J240212-001 10/19/00 Carbon-14 by Liquid Scint 1 L4)
DNNCG-1-AD (RC14 ) METHOD: C-14 by LSC

FOJ240212-002 10/19/00 Carbon-14 by Liquid Scint

DNC-1-AD (RC14 I METHOD: C-14-by LSC I '

QD DETECTION LIMIT AND ANALYSIS DATE INCLUDED IN REPORT.

SHIPPING METHOD: AIREBORNE DATE: 10/24/00

SEND REPORT TO: RON M TINOW ,

SAMPLE RECEIVED BY ., AI.. ,-IC DATE: CLLiQ00 O3 0 -

PLEASE SEND A SIGNED COPY OF THIS FORM WITH REPORT AT COMPLETION OF ANALYSIS.

THANK YOU.
STL St. Louis

INT:
STL Richland
2800 George Washington Way
Richland WA,

10/24/00 14:09:50

99352-1613,W

RELINQUISHED BY:

RELINOUISHED BY:

, VED FOR LAB BY: _________

DATE/TIME:

DATE/TIME:

DATE/TIME:

I o.24, Da 15: 0o

/

PLEASE RETURN ORIGINAL SAMPLE ANALYSIIS REQUISITION
.0911



SEVERN

T R E N T
SEPVICES

S$1L St. Louis
13715 Rider Trail North

Earth City, MO 63045

Tel 314 298 8566
Fax 314 298 8757

ANALYTICAL DRAYr REPORT www.s.l4nc.com

PROJECT NO. VA

St. Al.bans

Lot #: FOJ240212

K) Tim Taylor

Stone & Webster Engineering Co
245 Summer Street
Boston, MA 02210

SEVERN ENT LABORATORIES, INC.

A,

Ron Martino
Project Manager

November 27, 2000

ST SL. Louis Is a part of Seam Trent Laboatories, I=c



METHODS SUMMARY

F0J240212

ANALYTICAL PREPARATION
METHOD METHODPARAMETER

H-3 by Distillation & LSC by LSC
STRONTIUM 90 Sr90-Y90 cal

EPA 906.0 140D
SMWW 7500-SR MO

ReAences:

.EPA

SMww

"EASTRN ENVIRONMENTAL RADIATION FACILITY RADIOCHEMISTRY
PROCEDURES MANUAL" US EPA EPA 520/5-84-006 AUGUST 1984

"STANDARD METHODS FOR WASTE WATER"

J



SAMPLE SUMMARY

FOJ240212

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

10/19/00 16:00
10/19/00 16:.00

.DNNCG 001 DRUM 001-LAB WATER
DNNCL 002 DRUM 002-LAB WATER

NOT(S) :
- The analytcal results of the samps listed above are presented on the follow•ng pages.

-All calculations am performed before rounding to avoid round-ofl errors in calculated results.

-Rcsults noted as "ND* were not detectod at or above the sated limit.

- This report must not be reproduced, except In hlt, without the written approval arthe laboratory.

- Results for the followlag-paramnters are never reported on a dry weight basis color. corrosivity, density, flashpoint. ignitability. layers, odor.

palm filter ms. pH. porosity pressuro. reactlvity, redox potential, specific gravity, spot test, solids, solubllty. temperatum, viscosity, and weight.

K-



Lab Sample ID:]

STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: DRUM 001-LAB WATER

Quanterra, Inc. - Radiochemistry

;*0J240212-001 Date Collected: 10/19/00
Date Received: 10/24/00

1600
0845Work Order: DNNCG

Matrix:' WATER

Total
Uncert. Prep Analysis

P rameter Result Qual (2 o+/-) NDC Date Date Batch # Yld %

TRITIU (Distll.) by xh.• 906.0 moD pCi/L 906.0 MOD

Txitim 0.0 0.0 0.0 11/13/00 0318234

BR-90 BY GFPC SMWW 7500-SR MOD pC=/L 7500-SR MOD

Strontium 90 183 36 2 10/31/00 11/13/00 0305110 74

.J

rr incomplete withcut the case narrative.
is determined by instaumsnt performance only.

Sold results are greater than the HDC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID-ý DRUM 002-LAB WATER

Quanterra, ine. - Rad ioohemistmy

Lab Sample ID:FOJ240212-002 Date Collected: 10/19/00 1600
Work Order: DNNCL Date Received: 10/24/00 0845
Matrix: WATER

Total
Uncert. prep Analysis

Parameter Result Qual (2 o+/-) )4DC Date Date Batch Yid A

TRITIZM (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD

Tritium 0.0 0.0 0.0 11/13/00 0318234

9R-90 BY QP-C .SMW 7500-SR U06 pCi/L 7500-SR MOD

Stonutum 90 195 38 2 10/31/00 11/13/00 0305170 a8

*

~s)

b=C is determnined b~y instrument performance only.
Bold resul~ts &to greater than the mDc

f



MEITHOD BLAN~K RtEPORT

Quaxnte~za, Inc. - Radiochemistry

Client Lot ID:
Matrix:

FOJ240212
WATER

Total
Unaetb.

Lab SeMPle ID

prep analysis
Parameter Result gual (2o+/-) Date Date Batch # ld %

SR-90 3Y GPC SMW 7500-SR MOD pCi/L 7500-SR MOD F0J310000-170B
Strontium 90 0;8 V 2.3 4,0 10/31/00 11/15/00 0305170 84

TRXTInM (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD OK130000-234B

1i1um 11/13/00 0310234

U1001aWt 111Oth the case :iazzattve.

11 if; determined1 using ±nstummet performanice Only
Bold results ace greater than the MCO

v Rlesult Is loee thanx the sample detection li-4t.



Laboratory Control Sample/LCS Duplicate Report

0 Quanterra, ITh. - Radidchemjistry

Client Lot ID: FOJ240212
Matrix: WATER

Total
Unae-t.

(2 o+/-)

Lab Sample iD

OC Control
Limits Prorinian

Paraamete Spike Amount Result % Yld % Rea

SR-90 DY GFPC SMWW 750-SR MOD pCi/L 7500-SR MOD FOJ310000-170C
Strontium 90 9.59 9.4 2.4 88 98 (j4 - 126)

Spk 2 9.59 10.3 2.2 81 107 (34 - 126) 9 RPD
Batch #- 0305170 AnalyisDate 11/13/00

0

CsaUlaiona &we performed before zoumdng to avoid zromd-off error in oaaaloated results



Analytical Data Package Prepared For

STL ST. LOUIS

Radiochemical Analysis By

Severn Trent Laboratories Richland
2800 G. W. Way, Richland, Wa 99352, (509) 375-3131

Data Package Contains I_/ Pages

Report Nbr: 11892

SDG Nbr ORDER Nbr CLIENT ID NUMBER LOT Nbr WORK ORDER RPT DB ID

15889 DRUM 001 F05240212--00 DNNCGIAD 9DNNCG10
DRUM 002 FLOJ240212-00 DNNCLIAD 9DNNCL10

BATCH

0304331
0304331

i

Comments:



CERTIFICATE OF ANALYSIS
STL Richland
2800 Geo6e Washilngton Way
Richland,.WA 99352-1613

Tel: 509 375 3131
Fax: 509 375 5590
www.stt-nc.com

STL St. Louis
13715 Rider Trail North
Earth City, MO 63045

November 17, 2000

Attention: Ron Martino

Date Samples Received October 25, 2000
Sample Type Water
SDG Number 15889
Client Stone and Webster

I. Introduction

On October 25, 2000 water samples were received by the STL Richland Laboratory for
radiochemical analysis. Upon receipt, the samples were assigned the laboratory ID numbers
to correspond with the client specific ID's as found on the first page of the attached report.
The samples were logged into Lot FOJ240212.

[I. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were:

Liquid Scintillation Counting
Carbon 14 by Method RICH-RC-5022

SIX Rffchfand is a part of Sm~m Tma? LborW~oes, kmc 0002



SEVERN

TRENT

SERVICES'F STL St. Louis
November 17, 2000

rL 1- -

Page STL Rchia.nd
2800 George Washington Way

Richland, WA 99352-1613

Tel: 509 375 3131
II. Quality Control Far 509 375 5590

www.sttnc.com

The analytical results for each analysis performed under SDG 15889 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.
IV. Comments

Liquid Scintillation Counting
Carbon 14 by Method RICH-RC-5022
The LCS, batch blank, samples and sample duplicates results are within requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this bard copy data package.

'I

Z/

Reviewed and approved:

Doug Swenson
Project Manager

STL Richland Is a part of Sevemr Tmpt LaboratdMes Inc= 00003



Drinking Water Method Cross References

" RINKING WIR MEh IHOU GROSS RWFERENUES

Referenced Method Isotope(s) STL Rlchland's SOP number
EPA 901.1 Cs-134, 1-131_ HIUH-RG-5017
EPA 900.0 Alpha & Beta R[lQt1-RC-5014

EPA 903.1 !a-225 RICH-RG-5005
EPA 904.0 Ra-228 RlCH-RC-5005
--PA 905.0 Sr89/90 RJGH-RC-5005
ASIM D2460-70 Total Radium RIGH-RC-5027
Standard Method 75004J-C & AS I N U571 '4-91 Uranium RIGH-RC-5058
Tritium ritium RICH--5007

NO]E:

The Gross Alpha LCS is prepared with Am-24T (un ess otherwise specitied in the case narrative)
-Fe Grmss Beta LCS is prepared with Sr/Y-90 (unless otherwise specitled in the case narrative)

J Uncertainty Estimation
STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in 'NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors",
involves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f•x,y,z,...).
The components (x,y,z) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means.: Uncertainties not included in the components,
such us sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

\..enTrent Laboratories Itichiand
rptGeneraffille, V3.66

0004



0
Date: 11/17100Sample Results Summary

Severn Trent Laboratories Riehland

REPORT No.: 11892 SDG NBR: 15889

CLIENT ID

DRUM 001

DRUM 001

DRUM-002

BLANK QC

LCS

Number of Results:

WORK ORDER
NUMBER

DNNCGIAD

DNNCGIAE

DNNCL1AD

DN2WRIAA.

DN2WRIAC

I
PARAMETER

C-14

C-14

C-14

C-14

C-14

I III ilia - RESULT

3.0012+00 +-6.IIE+00

-4.25E+00 -i.5.75E+00

1 25E+00 +. 802E*00

-6.72E-01 +.5.93E+00

3.87E+01 9- .0iE+00

(2s)

(2s)

(2s)

(2S)

(2s)

UNITS
•pCi/L

pCI/L

pOUIL

YIELD

100.00%

100.00%

100.00%

100.00%

100.00%

I MDA

g.11E+00

9.13E+00

9.11E+00

9.11E+00

1.05E+01

I IIIll I

C.~hmments:

--( ( (



FORM I

SAMPLE RESULTS

SDG: 15889

REPORT NBR: 11892

ORDER NBR:

Date: 11/17/00

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

sTL Richland

FOJ240212-00 9DNNCG10

DRUM 001

COLLECTION DATE:

RECEIVED DATE:

MATRIX:

10/19/00 4:00:00 PM

Water

COUNTING TOTAL REPORT ANALYSIS ALIQUOT ALQ DETEZOR METHOD
ISOTOPE RESULT ERROR (2 s) ERROR (2 s) rMDC UNIT YIELD RSTIMDC RST/CNTERR.. DATE SIZE UNIT ID * NUMER

Batch: 0304331 Work Order: DNNCGIAD
C-14 3.00E+00 1.9E-01 "6.1E400 9.11E.

Number of Results: T7

÷00 pCt/L 100.00% 0.33 (31.8) 11i16100 01:33a 0.2 L LSC6 RICHRCS022

Comments:



Date: 11/17100FORM I

SAMPLE RESULTS

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

STL Richland

FOJ240212-00 9DNNCL10

DRUM 002

SDG:

REPORT NBR:

ORDER NBR:

15889

11892

COLLECTION DATE:

RECEIVED DATE:

MATRIX:

10/19/00 4:00:00 PM

Water

COUNTING TOTAL REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD
ISOTOPE RESULT ERROR (2 s) ERROqt (2 s) MDC UNIT YIELD RST/MDC RS -ICNTERR DATE SIZE UNIT ID NUMBER

Ratfk. (n~tn.V_4 Wne'rinrdor-', nritin tart

C-14 1.25E-+00

Number of Results: l"

8.0E-02 6.0E+00 9.11E400 pCI/L 100.00% 0.14 (31.4) 11/16/00 02:57 a 0.2 L LSC6 RICHRCS022

Comments:

(
.- I.



V ..-..
-(.4

Date: 11/17/00FORM II
DUPLICATE RESULTS

SDG: 15889

REPORT NBR: 11892

LAB NAME: STL Richland

RPT DB IDIORIG ID: DNNCGIER I 9DNNCG10

COLLECTION DATE:

RECEIVED DATE:

10/19/00 4:00:00 PM

CLIENT ID: DRUM 001 ORDER NBR: MATRIX: Water

COUNTING TOTAL RE2ORT ORIG ANALYSIS ALIQUOT ALQ DETECTOR M"TROD
ISOTOPE RESULT ERROR (2 s) ERROR (2s) MDC UNIT YIEW RESULT DATE SIZE UNIT 11) NUM

Batch: 0304331 Work Order. DNNCGIAE
C-14 -4.25E+00 2.8E-01 5.8E+00 9.13E.

Number of Results: I1

•00 pCI/L 100.00% 3.OOE+00 1159.63% 11/16/00 02:15 0.2 L LSCS RICHRC5022

cO
Comments:



FORM 11 Date: 11/17/00

BLANK RESULTS

LAB NAME:

LOT,RPT DS ID:

STL Richiand

JOJ300000-331 DN2WRIAX

SDG: 15889 ORDER NBR:

MATRIX:REPORTNBR. 11892 WATER

COUNTING TOTAL REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD
ISOTOPE RESULT ERROR (2 s) ERROR (2s) Mb)C UNIT YIELD RSTIMDC RSTICNTERR DATE SIZE UNIT ID NUMBER

Bath: 0304331 Work Order:
C-14 -6.72E-01

Number of Results: T

DN2WRIAA
4.4E-02- 6.912+00 \, 9.11 E +00 pCVL 100.00% -0.07 -(30.9) 11116100 12:09 a 0,2 L 1-806 RICHRC5M2

Comments:

, '• C (



K,
FORM II Date: 11/17/00

LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland

LOTRPT DB ID: JOJ300000-331 DN2WRICS

SDG: 15889

REPORT NBR: 11892

ORDER NBR:

MATRIX: WATER

COUNTING TOTAL REPORT Expected ANALYSIS ALIQUOT ALQ DETECTOR METHOD
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Executive Summary

Cabrera Services, Inc. (CABRERA), under contract to Stone and Webster Engineering
Corporation, performed final status surveys on portions of the St. Albans Veterans
Administration Extended Care Center Facility (VAECC), located in Queens, New York.
CABRERA also provided daily radiological support services during the field remediation phase
of the project. The Final Status Survey (FSS) was performed in accordance with guidance as
outlined in the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSJM)
and Stone and Webster documents "Work Plan for Decontamination and Decommissioning"
and "Sampling and Analysis Plan for Decontamination and Decommissioning."

The VAECC facility was operated as a Naval Hospital providing nuclear medicine services
under an NRC license until 1973. The affected area of the facility has been locked and
inactive since radioactive contamination in excess of NRC release criteria was found by
.previous surveys. The radionuclide of concern (ROC) at the site is strontium-90 (Sr-90).

A FSS was performed in accordance with MARSSIM and approved Stone and Webster Work
Plans. The Derived Concentration Guideline Level (DCGL) for Sr-90, established by
WESTON for the U.S. Department of the Army, New England District, Corps of Engineers,
was 8,700 dpm/100 cm for concrete surfaces remaining in place (MADONIA). In addition, a
soil contamination DCGL limit was set at 11 pCilg using RESRAD with the review and
approval of the US NRCto address potential contamination surrounding removed drainage
piping.

The FSS consisted of scans using a beta scintillator, static measurements at discrete locations,
transferable contamination measurements at the same discrete locations, and collection and
analysis of soil samples from areas adjacent to locations where piping was removed and soil
was exposed. Scan surveys were provided for 100% of reasonably accessible floor areas and
wall areas up to a height of 2 meters.

The results-of the FSS show Sr-90 residual activity may be present This FSS conclude that Sr-
90 activity levels are well below the respective DCGL of 8,700 dpm1lOO cm2 of total and 870
dpm/100 cm2 of transferable activity on the walls and floors of affected areas at the site. Soil
sample results also establish that residual Sr-90 concentration in affected site soils are well
below the respective DCGL of 11 pCi/g. The DCGLs presented above meet the requirements
of.10CFR20 Subpart E regulation dose requirements which limit dose to an average member
of the critical group to 25 millirem in any one year.

I.
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1.0 INTRODUCTION

This report presents the results of radiological surveys that were conducted in accordance with
the Work Plan and provides an analysis of the final status survey data using Multi-Agency.
Radiation Survey and Site Investigation Manual (MARSSIM) statistical tests and guidance.
Final status survey results are presented in Section 6.0.

2.0 BACKGROUND AND SITE DESCRUITION.

The Veteran's Administration Extended Care Center (VAECC) facility is a fifteen building
complex located on approximately a 55-acre site at 179t Street and Linden Boulevard in
Queens, New York. Only Building 90 and Tunnel 45, which connects the subsurface levels
of Building 90 to Building 91, have been impacted by the D&D activities.

The VAECC facility was operated as a Naval Hospital prior to its acquisition by the Veteran's
Administration (VA). The Naval Hospital provided nuclear medicine services under a NRC
license, which included several amendments. NRC licensed activities ended with the
termination of Nuclear Regulatory Commission (NRC) license # 31-00076-06 on December
31, 1973. In 1976, the St. Albans facility was transferred from the Navy to the VA. The VA
did not hold a radioactive materials license at the St. Albans facility. In May of 1992 the
USACE, while performing a review of former Department of Defense (DOD) sites, visited the
St. Albans facility and identified areas of elevated radioactivity. In July of 1992, Teledyne
Isotopes performed survey work at the St. Albans facility and recommended an expanded
survey and decontamination of other rooms in the report titled "Radiation Safety Survey for
VA Medical Center Queens, NY, July 1992" (Teledyne Isotopes, 1992). In September 1997,
Ogden Environmental and Energy Services Co., Inc, (Ogden) surveyed the nuclear labs and
the ejector pit located adjacent to Tunnel 45 and identified radioactive contamination in
excess of NRC release criteria in effect at that time (NEA). The Ogden report concluded the
scope of the survey needed to be expanded.

Stone & Webster prepared a records review report (HSA, 1998) for the USACE, chronicling
the use of radioactive materials at the St. Albans facility. The Stone & Webster report
identified areas in Buildings 64, 90 and 91, which needed to be characterized and remediated
to support unrestricted use of the St. Albans facility.
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In 1999, Roy F. Weston Company, Inc. (Weston), conducted characterization surveys of
Buildings 64, 90 and 91 (Weston, 1999a). Previous characterization of the buildings divided
areas into logical survey units (SI). Based on the previous characterization efforts and small-
scale decontamination activities, data demonstrate that all SUs in Buildings 64 and 91
(Weston, 1999b) met the DCGL criteria for the FSS. The Weston surveys included Carbon
14, Tritium and Strontium as radionuclides of concern. The 1999 radiological surveys
conducted by Weston concluded that Carbon 14 and Tritium were not present and that
strontium 90 is the only identified isotope of concern remaining at St. Albans. The Women's
Bathroom (SU003) on the basement floor and the ground floor (SU008) of Building 90.met
the requirements for the FSS. SUs 001, 002 and 004 (located in the Building 90 basement)
contained contamination that required remediation, followed by a comprehensive FSS
(Weston, 1999b).

Table 2-1

Survey Unit Summary

SURVEY DESCRIPTION MARSSIM DECON- FINAL
UNIT # TAMINATION STATUS

CLASS REQUIRED SURVEY
COMPLETE

SU 001A Nuclear Medicine Laboratory CLASS 1 Y Y
(High and Low Level Lab)

SU 001B Nuclear Medicine Laboratory CLASS 1 Y Y
(Corridor and Count Room)

SU 002 Ejector Pit CLASS 1 Y Y

SU004 Men's Toilet CLASS 1 Y Y

SU005 Basemnnt Level Building 90 CLASS 2 N Y

SU 008A Ground Level Building 90 CLASS 2 N Y
(RMA Storage)

SU 008B Ground Level Building 90 CLASS 3 N Y

/
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Table 2-2

Survey Units Surveyed by Weston

SURVEY UNIT DESCRIPTION MARSSIM DECON- FINAL STATUS
# TAMINATION SURVEY

CLASS REQUIRED COMPLETE

SU 003 Womens Toilet Class 1 No Yes

SU 006 Maintenance Shop Class 3 No Yes
and Stairwell

SU 007 Audiology, Speech Class 3 No Yes
Pathology

*SU 008 Ground Level Class 3 No No
Building 90

**SU 005 Balance of Class 1 Sub-unit 501did No
Basement in not meet DCGL
Building 90,

SU 009 Incinerator Class 3 No Yes
J

S*Area used to transport contaminated materials must
Table 2-1 above.

be surveyed following remediation. See

** SU 005 reported in sub-units - Complete details in Weston 12/99

3.0 RADIONUCLIDE OF CONCERN (ROC)

The historical review of past radiological usage and radiological survey reports indicate that
Strontium-90 (Sr-90) is the only isotope of concern. Sr-90 is typically present in metallic or
oxide forms. It has a half-life of approximately 28 years and is a beta source. It is both a
skin- and internal-dose hazard. The Site Health and Safety Plan (SSHP) provides for
measures to mitigate radiological hazards.

4.0 REMEDIATION ACTIVITIES

Prior to remediation, SU001, SU002 and SU004 at the VAECC had been found to contain
residual levels of Sr-90 greater than the derived concentration guideline level (DCGL) as
stated in Section 5.1. These areas have undergone remediation and subsequent Final Status
Survey (FSS). Pipes in SU005 were removed during remediation activities and a FSS of
SU005 was subsequently performed. For the most part, remediation activities occurred prior7~
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*to the FSS; however, after the bulk of remediatioh activities were performed, ,additional
remediation of several small areas occurred based upon scan results. Remediation did occur
on a small scale in some areas while final status survey continued. As areas were remediated
and the FSS began, remediation was started in other nearby areas. Control and surveillance
measures were adopted to avoid the potential of cross-contamination between FSS ansi
remediation areas. Such control and surveillance measures during remediation activities
included plastic sheeting placed over walls and entry points in each room being remediated,
where necessary, and a HEPA filtered air monitoring system, which provided a negative
pressure atmosphere inside each room. Results of smear surveys performed during
remediation activities showed no activity in excess of background. Results of external
monitoring, performed using thermo luminescent dosimetry (TLDs), showed no detectable
activity for shallow and extremity doses for each worker.

Total surface Sr-90 contamination monitoring was performed with a Ludlum 2224 scaler/rate
-meter with Ludlum Model 43-89 alpha-beta scintillatpr in accordance with standard
operating procedures as presented in Appendix A of the Site Safety and Health Plan (SSHP),
the Radiation Protection Plan (RPP). Removable Sr-90 contamination smears-were analyzed
with a Ludlum Model 2929 and Model 43-10-1 sample counter.

Remedial activities were performed in order to reduce contamination to a small fraction of the
8,700 dpm/100 cm2 total DCGL and 870 dpmO/100 cm transferable contamination DCGL as
follows:

In SUODI, mastic was sampled for asbestos content; all debris and remaining furniture were
removed; contaminated concrete was removed; remaining ductwork was removed;
contaminated drain lines and soil were removed; and contaminated asbestos tile in Corridor
15 was removed.

In SU002, contaminated hardware was removed; contaminated drain lines and soil were
removed; the- pipe under Tunnel 45 was removed; and the contaminated drain line connecting
SU001 and SU002 was removed.

In SU004, the internal contents of restroom were removed and contaminated ceramic floor
tiles were removed.

Materials removed during the remediation process were surveyed and segregated as necessary
to ensure that materials with levels of radioactivity greater than 200 dpm/100 cm2 removable
activity or 1,000 dpm/100 cm2 (as per NRC Regulatory Guide 1.86) were treated as
contaminated waste.
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'5.0 FINAL STATUS SURVEY DESIGN

The FSS of the VAECC was designed and performed using MARSSIM guidance. The
radionuclide of concern is Sr-90, which emits beta radiation upon undergoing radioactive
decay. Contamination in the building was assumed to be at or near the surface of walls, floors
and penetrations. During remediation activities, contamination penetrated some surfaces up
to several centimeters. Surface scans were performed with the knowledge that residual
contamination would be greatest at the outermost layers of affected surfaces. Soil below floor
structures (e.g., pipes) removed during remedial activities was considered potentially
contaminated and soil samples were collected at these locals for offsite laboratory Sr-90
analysis.

Radiologically impacted areas at the VAECC were divided into four Class 1 survey units
(SUs 001A, 001B, 002 and 004), two Class 2 survey units (SUs 005 and 008A), and one Class
3 survey unit (SU008B). Sr-90 surface scans were performed over reasonable accessible floor
areas and wall areas up to a height of 2 meters. For the purpose of this report, the phrase
"reasonable accessible" is defined to mean areas not requiring disassembly of fixed items that
are not being removed and in which a Ludlum 43-89 probe could fit. SUD08A was originally
specified as a Class 3 survey, however, scoping surveys presented data, which supported a
reclassification of SU008A as a Class 2 survey unit. The methods used for selection of survey
unit areas and relevant calculations (e.g., number of sample points, grid spacing) are described
in Section 5.2.

Following remediation, surface scans were performed at a speed of I to 3 inches per second
over 100% of reasonably accessible areas of the floor and of walls up to 2 meters above the
floor in each survey unit. Results were recorded and locations exceeding investigation levels
stated in Section 5.1 were reported to management (i.e., Stone & Webster), investigated, and,
when appropriate, remediated further. Following any additional decontamination, scanning
was repeated to demonstrate effectiveness of the removal actions. A scoping survey scan of
some remaining areas (i.e., upper wall and ceiling) in Class 1 and certain Class 2 areas was
also performed. Scan minimum detectable concentrations (Scan MDCs) are reported in
Appendix C to this report.

Following surface scanning, static 1-minute measurements were performed for at least 14
systematic, pre-determined points per survey unit and recorded by the surveyor. Scans and
static measurements were performed using a Ludlum Model 2221 (or Ludlum Model 2224)
scaler/ratemeter coupled to a Ludlurn 43-89 probe. Shielded measurements were performed
by placing the detector against a wooden jig equal in length and width to the face of the
detector. The wooden jig has a low background activity allowing for conservative final
activity results to be reported. This shielded measurement provides a gamma background
correction for the calculation of Sr-90 surface activity concentrations. It should be noted that
the structures being surveyed, especially wall surveys, varied in material consistency and,
therefore, in background beta activity. Since no beta surface corrections or background
subtraction due to the naturally occurring beta components of the material being scanned were
made, the resultant scan and static measurements are conservative. Equations for static
measurement MDC calculations are reported in Appendix D to this report.
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0 A smear survey was also performed at each static measurement point for transferable activity
analysis. A Ludlum Model 2929/43-10-1 alpha/beta sample counter was used on-site to
analyze smear activity. Scan and smear counting instrumentation was efficiency calibrated
using a Sr-90 NIST traceable source with results reported in disintegrations per minute of Sr-
90 per 100 cm2.

5.1 DCGLs Established

The DCGLs for the St. Albans facility were established using the 64132 Federal Register
Notice, Volume 63, No. 222, dated November 18, 1998. Weston incorporated an alteration to.
the DCGLs in a letter to the USACE dated May 15, 2000 and subsequently approved by the
NRC in a letter to the VA dated June 20, 2000 (MADONIA). The building surface
contamination investigation level presented in Table 5-1 was set by management at the.onset
of field activities. Table 3-1 summarizes these DCGLs.

Table 5-1 DCGLs to be Applied at VAECC

I

5.2 Final Status Survey Unit Classification and Calculations

A site reference coordinate system was designed to ensure all sample and measurement
locations are spatially identified such that each location is reliably reproducible. Computer
assisted design (CAD) was utilized to layout survey unit dimensions by rooms and to aid in
the development of the FSS locations. The individual survey units were broken down based
upon logical room units and initial levels of contamination.

5.2.1 Survey Unit Classification

Survey units in impacted areas under MARSSIM are broken into three classes (i.e., Class 1, 2
and 3). Impacted areas at the VAECC were divided into four Class I survey units (SUOO1A,
OOIB, 002 and 004), two Class 2 survey units (SU005 and 008A), and one Class 3 survey unit
(SU008B). SU008A was originally specified as a Class 3 survey, however, early scoping
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surveys presented data, which supported a reclassification of SJO08A as a Class 2 survey
unit. A triangular grid pattern was chosen for each survey unit.

An area is classified as a Class 1 survey unit if contaminant concentrations exist above the
DCGLs. Past data indicates that SU001, 002 and 004 meet this criterion and therefore these
areas have been designated as Class 1 survey units. The suggested maximum survey unit size
for a Class 1 survey unit is 100 in2 . Therefore, due to the size of SUOOI, it has been divided
into two survey units, SU001A and SU001B.

Sampling Survey Unit Maps are presented in Appendix B to this report.

5.2.2 Survey Reference System

A reference coordinate system was used to provide a level of reproducibility consistent with
the objective of the survey. A random-start triangular grid pattern was referenced to each
survey unit, a random starting point selected and the starting point grid coordinates of all
locations within the survey unit were identified.

5.2.3 Limits on Decision Errors

Decisions based on survey results can often be reduced to a choice between "yes" or "no,"
such as evaluating whether or not a survey unit meets the release criterion. When viewed in
this way, two types of incorrect decisions, or decision errors, are identified::

" Type I - incorrectly deciding that the answer is. "yes" when the true answer is no,"

" Type I1 - incorrectly deciding the answer is "no" when the true answer is "yes."

The distinctions between these two types of errors are important for two reasons: (1) the
consequences of making one type of error versus the other may be very different, and (2) the
methods for controlling these errors are different and involve tradeoffs. For these reasons, the
decision maker should specify acceptable levels for each type of decision error.

A Type I decision error occurs when the null hypothesis is rejected when it is true, and is
sometimes referred to as a false positive error. The probability of making a Type I decision
error, or the level of significance, is denoted by alpha (ae). Alpha reflects the amount of
evidence the decision maker would like to see before abandoning the null hypothesis, and is
also referred to as the size of the test.

A Type H decision error occurs when the null hypothesis is accepted when it is false. This is
sometimes referred to as a false negative error. The probability of making a Type II decision
error is denoted by beta (I). The term (1-P) is the probability of rejecting the null hypothesis
when it is false, and is also referred to as the power of the test.

Using MARSSIM, the following limits on a and f3 have been established:
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Type I error - a = 0.05. This implies that 5 percent (%) of the -time the SU could be
released even if the release criterion is exceeded. w(Results in small but increased risk
to the public.)
Type H error - = 0.05. This implies that 5% of the time even though the release

criterion is not exceeded the SU will fail. (Results in unnecessary cleanup cost.)

5.2.4 Estimation of Relative Shift

The Lower Bound of the Gray Region (LBGR) is selected during the DQO process along with
the target values for a and P3. The width of the gray region, equal to (DCOL - LBGR), is a
parameter that is central to the nonparametric tests discussed in MARSSIM. It is also referred
to as the shift, A. The absolute size of the shift is actually of less importance than the relative
shift - A/CT, where a is an estimate of the standard deviation of the measured values in the
survey unit. The estimated standard deviation, a, includes both the real spatial variability in
the quantity being measured, and the precision of the chosen measurement method. The
relative shift, A/a, is an expression of the resolution of the measurements in units of
measurement uncertainty. Expressed in this way, it is easy to see that relative shifts of less
-than one standard deviation, Ala < 1, will be difficult to detect. On the other hand, relative
shifts of more than three standard deviations, A/a > 3, are generally easier to detect.. The
-number of measurements that will be required to achieve given error rates, a and P3, depends
almost entirely on the value of A/ac.

The minimum number of sample locations required is dependent on the distribution of site
residual radionuclide concentrations relative to the DCGL and acceptable decision error limits
((% and P), which are established in the previous section. The relative shift describes the
relationship of site residual radionuclide concentrations to the DCGL and is calculated using
the following equation, from MARSSVI.

DCGL-LBGR

=

Where: DCGL = the derived concentration guideline (i.e., release limit)

LBGR = concentration at the lower bound of the gray region. The LBGR is
the concentration to which the survey unit must be cleaned in order
to have an acceptable probability of passing the statistical tests.
The LBGR effectively becomes the survey's action level.

a an estimate of the standard deviation of the concentration of
residual radioactivity in the survey unit (which includes real spatial
variability in the concentration as well as the precision of the
measurement system)

For this project, an LBGR = ½ DCGL has been established. During project planning, it was
assumed that, following remediation, Sr-90 residual activities would be significantly less than
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the DCGL. If the assumed a value is 1450 dpm/100cm2 or less, the relative shift is calculated
to be greater than 3. We will assume then that the a value is, at most, 1450 dpm/I00cm2 and
that the relative shift is at least 3. Following the FSS, data results will be reduced for each
survey unit and with a standard deviation of less than 1450 dpm/100cn 2 , the relative shift
should calculate to greater than 3.

5.2.5 Number of Data Points

A statistical test may be used, if necessary to determine whether portions of the site ate
suitable for release for unrestricted use. The minimum number of systematic measurement
-locations required in each survey unit for the statistical test is determined using the following
equation, from MARSSIM.

222 3(P, _0.5)2

Where: N = the minimum number of measurement locations per survey unit

ZI- = the percentile represented by the decision error a (Type 1)

ZI-0 = the percentile represented by the decision error P3 (Type 11)

P = the probability that a random measurement from the survey unit
exceeds a random measurement from the background reference area by
less than the DCGL when the survey unit median is equal to the LBGR
above background (based on relative shift)

The acceptable percentile values are Zl-, = Z1- = 1.645 (from Table 5.2 in MARSSIM). The
relative shift is greater than 3, allowing the P, value to be set at 1 as per MARSSIM, Section
5.5.2.3..

The Final Decommissioning Plan states eleven (11) data points per survey unit were required.
However, based on MARRISM (Section 5.5.2.2), the number of sampling points should be
increased by at least 20% in order to attain the desired power for statistical testing as well as
to allow for any possible lost or unusable data points. This increased the number of data
points to at least 14 points in each survey unit.

5.2.6 Additional Samples to Meet EMC Criterion

MARSSIM states that, for Class 1 areas, a dose area factor must also be used to evaluate the
magnitude by which the concentration within a small area of elevated activity can exceed the
DCGLw while maintaining compliance with the release criterion. The following formula is
listed in section 5.5.2.4 of MARSSIM for determining the necessary scan sensitivity when
incorporating the area factor:

Scan MDC (required) = (DCGLw) x (Area Factor)
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If the actual scan MDC is greater thah the requiiied scan MDC, additional samples are.
required to ensure that the dose-based criterion is satisfied.

The area factor is determined based on specific regulatory agency guidance and is some value
greater than one. The calculated Scan MDC as presented in Appendix C for the plastic
scintillator detector in use at the VAECC is 788 dpml100 cm2 for concrete material and 839
dpm/100 cm2 for brick material.' These values are well below the DCGL of 8,700 dpm/I00
cm2. An additional area factor multiplier would only increase required Scan MDC value. As
*such, the number of at least 14 samples per survey unit established in the previous section will
suffice and no additional samples are required to meet the EMC criterion.

5.2.7 Grid Spacing

The grid spacing for the triangular grid is estimated as follows:

L =. A

O0.866x n

Where: A = the surface area in the survey unit, and

n = the number of sample points per survey unit

The calculated L value for each survey unit is presented on Attachment I to this report.

5.3 Instrument Selection and Survey Techniques

Radiological instruments were available to scan equipment, personnel, and clothing for
radiological contamination and for performing the FSS. This equipment included Geiger-
Mueller detectors, beta scintillation probes, smear sample counter, a microrem meter, and
other instrumentation connected to appropriate rate/scaler meters.

Scans were performed at a speed of 1 to 3 inches per second. General instrumentation survey
techniques are presented in the operating procedures, which are attached as Appendix F to this
report.

5.3.1 Field Instruments

A Ludlum Model 177 coupled to Ludlum Model 44-9 alpha/beta/gamma probe was used to
radiologically release equipment and materials.

Ludlum Model 9 and Ludlum Model 19 meters were used to survey exposure levels at the
VAECC.

A Ludlum Model 2221 scaler/ratemeter coupled to a Ludlum Model 43-89 alpha/beta
scintillator probe and a Ludlum Model 2224 scaler/ratemeter coupled to a Ludlum 43-89
alpha/beta scintillator probe were used for performing surface scans.
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K The 4-inch cast iron pipe in the ejector pit was characterized using an AEES, Inc. PSR-4
proportional probe gas flow detector. The PSR-4 is designed to navigate multiple 900 pipe
bends and traverse internal welds while maintaining a centered position. The probe utilizes P-
10 gas fed through a C series combination gas and high voltage cable. The detector is
covered with a single wrap of 0.8 mg/cm2 mylar.

The PSR-4 (screened, ruggedized) probe uses a screen to minimize mylar window damage,
-and large spring-loaded rollers to guide and center the probe within the pipe. The large rollers
.allow for near zero insertion force while pushing the detector through the pipe. A plumber's
flat snake with four-inch measurements was used to push the PSR-4 while -measuring the

-location of the detector within the pipe. The instrument used to provide characterization data for
the cast iron pipe is a detector appropriate for the energy and type of radiation to be detected. In
addition, the instrument response and MDC is low enough to provide reasonable assurance that the
established DCGLs levels may be achieved in the field.

The MDC expression from Table 3-1 of NUREG-1507 "Minimum Detectable Concentrations
with Typical Radiation Survey Instruments for Various Contaminants and Field Conditions",
December 1997, based on 95 % confidence, and 1-minute count and background time is:

MwDC = (C x + 4.65,Iff)

Where,

C = Detector Efficiency, dpm/count

B = Background Count- 1 Minute, counts

J

The following table provides calculated MDCs for several background values assuming
the manufacturer's efficiency of 6% for 9°Sri/Y.

Manufacturer's
Detector

Efficiency, Bagound, MDC Result
Radionullae (DPCP _ _ (DP WI 00=m)
' Sr-9(QY-90 16.67 100 825

Sr-9CVY-90 16.67 150 999
sr-90'y-9o 16.67 200 1146
Sr-90/Y-90 16.67 250 1275
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5.3.2 Smear/Air Counting Instruments

A Ludlum Model 2929/43-10-1 alpha/beta sample counter was used to perform analysis of
smear and air samples.

5.3.3 Environmental Air Sampling

A LV-1 low volume air sampler coupled to an isoldnetic nozzle was used for airborne
particulate measurements being discharged to the environment. All ventilation air discharged
to the environment passed through a HEPA filtration system for essentially 100% total
particulate capture. No gas or vapor releases were caused during the remediation process.

5.4 Instrument Calibration

Current calibration records were kept on site for review and inspection (included as Appendix
G to this report). The records include, at a minimum, the following:

* name of the equipment

* equipment identification (model and serial number)

* manufacturer

* date of calibration

* calibration due date

Instrumentation was maintained and calibrated to manufacturers' specifications to ensure that
required traceability, sensitivity, accuracy and precision of the equipmentlinstruments were
maintained. Instruments were calibrated at a facility possessing appropriate NRC and/or
Agreement State licenses for performing calibrations using National Institutes of Standard
Technology (NIST) traceable sources. Scanning and smear counting instrumentation were
efficiency calibrated using a Sr-90 NIST traceable source. Daily source checks were
performed for all radiological survey instrumentation used at the VAECC. Control charts and
relevant data are presented in Appendix E to this report.

5.5 Operating Procedures

Standard operating procedures for radiological survey instrumentation are referenced in
Section 5.3 of this report. Other operating procedures can be found in Appendix F to thisreport.

0
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6.0 SURVEY RESULTS

6.1 Survey Unit OO1A

A Class 1 Final Status Survey was performed in Survey Unit OOA. Following are the 100%
-direct -scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit 001A.

6.1.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 0O1A on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was
identified at levels above background. Based on the beta scan results, the highest residual
activity identified in Survey Unit 00A was approximately 2,700 dpm/100 cm2 . Survey
results are presented in Appendix A for reference.

6.1.2 Direct Static Measurement Results

Direct static measurements of Sr-90 surface contamination results for Survey Unit 001A
ranged from 75 to 406 dpml00 crn2 . These results are well below the release limit of 8,700
dpm/100 cm2. Survey results are presented in Appendix A for reference.

6.1.3 Smear Survey Results

) Transferable surface contamination results for Survey Unit OO1A range from 0 to 36 dpm/100
cm2. These results are below the transferable contamination release limit of 870 dpm/100 cm 2

(i.e., 10% .of the 8,700 dpmnl00 cm 2 release limit). Survey results are presented in Appendix
A for reference.

6.2 Survey Unit OOIB

A Class 1 Final Status Survey was performed in Survey Unit O0IB. Following are the 100%
direct scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit OOB.

6.2.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 001DB on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was
identified at levels above background. Based on the beta scan results, the highest residual
activity identified in Survey Unit 001B was approximately 4,200 dpm/100 cm 2. Survey
results are presented in Appendix A for reference.

6.2.2 Direct Static Measurement Results

Direct static measurements of Sr-90 surface contamination results for Survey Unit 001B' ranged from 37 to 433 dpm/100 cm:2 . These results are well below the release limit of 8,700
dpm/100 cm2. Survey results are presented in Appendix A for reference.
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6.2.3 Smear Survey Results

Transferable surface contamination results for Survey Unit 001B range from 0 to 36 dpm/100
cm2 . These results are below the transferable contamination release limit of 870 dpm/100 cm 2

(i.e., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix
A for reference.

. 6.3 Survey Unit 002

A Class 1 Final Status Survey was performed in Survey Unit 002. Following are the 100%
direct scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit 002.

6.3.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 002 on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was
identified at levels above background. 'Based oft the beta scan results, the highest residual
activity identified in Survey Unit 002 was approximately 4,800 dpm/100 cm2. Survey results
are presented in Appendix A for reference.

6.3.2 Direct Static Measurement Results

* Direct static measurements of Sr-90 surface contamination results for Survey Unit 002 ranged
from 85 to 401 dpm/100 cm2 . These results are well below the release limit of 8,700 dpm/100
cm2. Survey results are presented in Appendix A for reference.

6.3.3 Smear Survey Results

Transferable surface contamination results for Survey Unit 002 range from 0 to 45 dpm!100
cm2 . These results are below the transferable contamination release limit of 870 dpm/100 cm2

(i.e., 10% of the 8,700 dpmIIOO cm2 release limit). Survey results are presented in Appendix
A for reference.

6.4 Survey Unit 004

A Class I Final Status Survey was performed in Survey Unit 004. Following are the 100%
direct scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit 004.
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46.4.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 004 on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was
identified at levels above background. Based on the beta scan results, the highest residual
activity identified in Survey Unit 004 was approximately 2,200 dpm/100 cm2. Survey results
are presented in Appendix A for reference.

6.4.2 Direct Static Measurement Results

Direct static measurements of Sr-90 surface contamination results for Survey Unit 004 .ranged
from 64 to 1,223 dpm/100 cm2. These results are well below the release limit of 8,700
dpm/100 cm2. Survey results are presented in Appendix A for reference.

6.4.3 Smear Survey Results

Transferable surface contamination results for Survey Unit 004 range from 0 to 27 dpm/100
cm2. These results are below the transferable contamination release limit of 870 dpm/100 cm2

(ie., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix
A for reference. .

6.5 Survey Unit 005

A Class 2 Final Status Survey was performed in Survey Unit 005. Following are the 100%
direct scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit 005.

6.5.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 005 on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was
identified at levels above background. Based on the beta scan results, the highest residual
activity identified in Survey Unit 005 was approximately 1,200 dpm/100 cm2. Survey results
are presented in Appendix A for reference.

6.5.2 Direct Static Measurement Results

Direct static measurements of Sr-90 surface contamination results for Survey Unit 005 ranged
from 21 to 1,661 dpmi/100 cm2 . These results are well below the release limit of 8,700
dpm/100 cm2 . Survey results are presented in Appendix A for reference.

.6.5.3 Smear Survey Results

Transferable surface contamination results for Survey Unit 005 range from 0 to 44 dpm/100
cmn2. These results are below the transferable contamination release limit of 870 dpmi/100 cm2

(i.e., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix
AA for reference.
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6.6 Survey Unit 008A

Due to initial scoping results, Survey Unit 008A was reclassified in the field to a Class 2
survey unit and subsequently surveyed as a Class 2 survey unit. Following are the 100%
direct scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit 008B.

6.6.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 008A on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was
identified at levels above background. Based on the beta scan results, the highest residual
activity identified in Survey Unit 008A was approximately 4,000 dpmnl00 cm2 . Survey
results are presented in Appendix A for reference.

6.6.2 Direct Static Measurement Results

Direct static measurements of Sr-90 surface contamination results for Survey Unit 008A
ranged from 150 to 3,884 dpmlO00 cm 2. These results are well below the release limit of
8,700 dpm/100 cm 2. Survey results are presented in Appendix A for reference.

6.6.3 Smear Survey Results

Transferable surface contamination results for Survey Unit 008A range from 0 to 29 dpmi/100
cm 2. These results are below the transferable contamination release limit of 870 dpm/100 cm2

(i.e., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix
A for reference.

6.7 Survey Unit 008B

A Class 3 Final Status Survey was performed in Survey Unit 008B. Following are the 100%
direct scan results, the direct static measurement results, and the results of any smear surveys
taken in Survey Unit 008B.

6.7.1 Direct 100% Scan Results

A direct beta scan survey was performed in Survey Unit 008B on 100% of reasonably
accessible floor areas and wall areas up to a height of 2 meters. Residual activity was not
identified at levels significantly above background. Survey results are presented in Appendix
A for reference.

6.7.2 Direct Static Measurement Results

Direct static measurements of Sr-90 surface contamination results for Survey Unit 008B
ranged from 35 to 165 dpm/r100 cm2 . These results are well below the release limit of 8,700
dpmn/100 cm2. Survey results are presented in Appendix A for reference.
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6.7.3 Smear Survey Results

Transferable surface contamination results for Survey Unit 008B range from 0 to 13 dpmnl00
cm2. These results are below the transferable contamination release limit of 870 dpm/100 cm2

(i.e., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix
A for reference.

6.8 Soil Analysis Survey Results

Soil samples were collected from pipe trench areas where cast iron and stainless steel piping
was removed in Survey Units 001A, OO1B and 005. Locations were selected for soil sampling
based on proximity to pipe connection points or other potential leakage points and as per
Stone & Webster guidance. In these three survey units, a potential existed for the migration
of Sr-90 contamination into soil due to the cutting and removal operation of potentially
contaminated pipes. The collected soil samples were sent to an off-site laboratory for Sr-90
concentration analysis. The DCGL in soil for Sr-90 is 11 pCi/g as referenced in Section 5.1.
A map of soil sample locations is presented in Appendix B.

6.8.1 Survey Unit COlA Soil sample Results

Reported soil sample concentrations of Sr-90 in Survey Unit 001A range from 0.05 ± 0.39
pCi/g (MDC of 0.67 pCi/g) to 6.81 ± 0.89 pCilg (MDC of 0.60 pCi/g). These results are well
below the DCGL of 11.0 pCi/g. Soil sample results are presented in Appendix A for
reference.

6.8.2 Survey Unit OOB Soil sample Results

Reported soil sample concentrations of Sr-90 in Survey Unit 001B range from 0.05 ± 0.41
pCi/g (MDC of 0.71 pCi/g) to 6.60 ± 1.40 pCi/g (MDC of 0.60 pCi/g). These results are well
below the DCGL of 11.0 pCi/g. Soil sample results are presented in Appendix A for
reference.

6.8.3 Survey Unit 005 Soil sample Results

Reported soil sample concentrations of Sr-90 in Survey Unit 005 range from -0.02 ± 0.35
pCi/g (MDC of 0.62 pCi/g) to 0.47 ± 0.40 pCilg (MDC of 0.65 pCi/g). These results are well
below the DCGL of 11.0 pCi/g. Soil sample results are presented in Appendix A for
reference.

6.9 Surveys in Ejector Pit Room & Drum Storage

Work was performed in the Ejector Pit Room to measure the contamination levels inside the
Ifour-inch cast iron pipe in the wall. The work area was set-up to minimize the spread of
contamination on the walls and floor. Smear surveys performed after the completion of work
showed all levels to be at or below background. (See Table 7.9) Also, the four radioactive
waste drums kept in the closet on the top level were removed from this area and placed on a
herculite lay-down area. These drums were awaiting truck transport to a disposal site. A
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direct frisk of the drum storage and lay--down areas indicated no smearable contamination
levels after these drums were removed from the building. (See Table 7.8)

6.10 Ejector Pit Cast Iron Pipe Characterization

This pipe is in the concrete wall of the ejector pit room. The pipe is located approximately 9
feet above the lower floor elevation in the ejector pit room on the wall opposite the room
entrance. The pipe travels underground to an outside storm sewer manhole approximately
100 feet from building 90. Activities associated with the 4-inch cast iron. pipe are limited to
characterization of the internal surfaces of the pipe. No radioactive material was intentionally
removed from the cast iron pipe inner surfaces and no volumetric samples were collected.

Based upon probe and pipe geometry, the PSR-4 probe field of view is 3.75 inches of interior
pipe surface. The total interior pipe surface area is: 7& x 4" x 2.54 cmr/in x 3.75" x 2.54 cmrm

. = 304 cm2 . The calculated efficiency for the PSR-4 probe is 4.6%. (See Attachment A) This
efficiency is multiplied by the Building Surface Contamination DCGL (8700 dpm/100 cma) to
yield 400 cpm/100 cm2. Since the surface area is 304 cm2, the cpm value becomes 1216, (400
x 3.04). This counts per minute value of 1216 is for both Strontium-90 and the Yttrium-90
daughter. The PSR-4 probe with the Ludlum 2221 meter will provide radioactivity response
readings in cpm. Therefore, the critical value for Sr-90 is 2432 cpm.

The presence of naturally occurring radon/thoron radioactivity caused much more difficulty
than anticipated in trying to acquire accurate readings using the PSR-4 probe. Readings in the
ejector pit area as well as in an office room in another building found radon/thoron levels to
be in the range of 8000 cpm - 10,000 cpm. The combination of concrete walls and floors
together with the PSR-4's thin mylar window are significant factors in these high background
values. Before conducting pipe readings, the PSR-4 was taken outside to allow for "natural
purging" of the detector. The count data in Attachment B describe the background readings at
specific times. A significant decrease is seen from the reading @ 1240 hrs (6099 cpm)
versus the value @ 1315 hrs (3051 cpm). This is a result of the probe being in the cast iron
pipe and not in the ambient atmosphere where the high readings were detected.

Note: After the characterization survey was completed, the PSR-4 detector was sent back to
the vendor. The vendor stated that the probe was working properly.

Survey Technique

The instrument used in the pipe characterization was calibrated to a 90sr source of known
strength in geometry similar to the expected probe positioning within the cast iron pipe. The
probe was setup in accordance with the manufacturer instructions and guidance (See
Attachment C).

One-minute instrument readings were taken every 4 inches using a Ludlum 2221
scaler/ratemeter utilized in integrate mode. Four inches is consistent with the approximate
field of view of the probe within the cast iron pipe. Count times were chosen to assure MDC
and desired sensitivity is achieved. Results were converted to the same measurement units as
the site DCGL (dpm/100cm 2).
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Provisions were made to measure up to fifty feet of pipe. However, several 45-degree bends
and possible internal obstructions prevented measurements of the full pipe length. The total
length of pipe characterized was about 20 feet from the point 6f entry. At selected distances,
duplicate readings were taken to determine consistency of measurements.

PSR-4 / LUdlum 2221 count data

Attachment B shows the one-minute gross count data using the PSR-4/Ludlum 2221
arrangement. For Instrument readings No. 1 & 2, the net count results are computed by
subtracting 6099 (background value @ 1240 hrs.) from the gross count value. For Instrument
readings No. 3 thru No. 8, the net counts are computed by subtracting 3537 (background
value @ 1' mark) from the gross count value. For the remaining instrument readings, the net
counts arf determined by subtracting 3051 (background value @ 3' mark) from the gross
count value. The backgiound readings were very high during the initial measurement process
due to the concentration of natural radon/thoron daughters. An attempt was made to reduce
this concentration by locating fans in the ejector pit area. However, use of this engineering
control was marginally successful in reducing radon/thoron concentrations.

Duplicate readings were taken at Instrument Reading No.'s 3, 4, 9 and 36 (last four readings
in Attachment B). Good correlation is noted for Readings No. 9 & 36, (985 vs. 880 and -103
vs. -103). Poor cortelation is seen for the other two Readings. The poor correlation is likely
due to the rapid decay in radon/thoron daughters contributing to the probe reading.

The first 450 pipe bend occurred at about six feet in. The second 450 bend was between 18.5
and 19 feet. The PSR-4 detector was removed from the pipe at this point since it could not be
maneuvered any further.

Conclusion of Cast Iron Pipe Characterization

The critical value has been determined to be 2432 counts/minute value for Sr-90. All
counts/minute values in Attachment B are below this number. Therefore, the contents of this
cast-iron pipe do not contain radioactive material above the DCGL.
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7.0 STATISTICAL EVALUATION OF FINAL STATUS SURVEY

Statistical evaluation of final status survey data is not presented in this report due to scan,
static measurement and soil sample results being well below the relevant DCGL for each
result. A statistical evaluation (e.g., the Sign Test) would have been performed if some
sample results were found to be greater than the relevant DCGL for each result. The ranges,
-averages, resulting standard deviation and relative shift calculations are included for all
surface scan and static measurement results in the following tables and all results are
presented in Appendix A to this report. The relative shift value with respect to FSS data
results is presented for each Survey Unit at the bottom of each of the following tables. Each
relative shift result is greater than 3 and, therefore, follows the assumptions made in
establishing the FSS design. Previous details concerning the assumptions made for relative
shift with respect to this FSS can be found in Section 5.2.4 of this report.

K..
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7.1 Data Reduction Tables

7.1.1 Table 7-1 Survey Unit 001A

SURVEY UNIT 001A

DIRECT TRANSFERABLE
MEASUREMENT SURFACE

TOTAL SURFACE CONTAMINATION
CONTAMINATION

Sample Designation dpm/100om dpm/100cm2

1A-1 294 0

1A-2 208 0

1A-3 144 18

IA-4 278 0

lA-5 299 0

1A-6 176 0

1A-7 224 3

1A-8 272 36

1A-9 406 4

IA-10 304 0

1A-11 315 0

IA-12 337 0

IA-13 75 0

1A-14 128 0

1A-15 342 15

1A-16 326 0

Average 258 5

Standard Deviation 90 10

Relative Shift 48 434
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0
7.1.2 Table 7-2 Survey Unit O01B

SURVEY UNIT 001B

0

DIRECT
MEASUREMENT TOTAL TRANSFERABLE

SURFACE SURFACE
CONTAMINATION CONTAMINATION

Sample Designation dpnil00cm2  dpmnl00cm2

I B-1 433 36

1 B-2 321 21

1 B-3 246 1

1B-4 337 0

1 B-5 203 0

1 B-6 353 0

1B-7 171 0

1B-8 208 0

1 B-9 299 33

1B-10 363 0

1B-11 192 0

IB-12 278 0

1B-13 187 1

1B-14 37 0

1B-15 214 0

1B-16 128 6

1B-17 187 0

Average 244 6

Standard Deviation 98 12

Relative Shlfi 44 366
f-.-
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7.1.3 Table 7-3 SureySUnitR002

SURVEY UNIT 002

DIRECT
MEASUREMENT TOTAL TRANSFERABLE

SURFACE SURFACE
CONTAMINATION CONTAMINATION

Sample Designation dpmnlOOcmO dpmI100cmu

2-1 342 10

2-2 267 4

2-3 299 0

2-4 262 37

2-5 144 0_

2-6 118 21

2-7 390 5

2-8 401 12

2-9 85 0

2-10 353 45

2-11 187 0

2-12 337 10

2-13 294 7

2-14 176 0

2-15 118 0

2-16 337 0

2-17 166 26

2-18 294 13

Average 254 11

Standard Deviation 101 14

Relative Shit 43 3221%9
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7.1.4 Table 7-4 Survey Unit 004

SURVEY UNIT 004

DIRECT TRANSFERABLE
MEASUREMENT SURFACE

TOTAL SURFACE CONTAMINATION
CONTAMINATION CONTAMINATIO

Sample Designation dpmnl00cm2  dpml 00cm2

4-1 978 0

4-2 791 8

4-3 107 0

4-4 304 0

4-5 337 0

4-6 288 27

4-7 919 8

4-8 892 0

4-9 214 0

4-10 908 0

4-11 1026 0

4-12 64 0

4-13 876 0

4-14 1223 0

Average 638 3

Standard Deviation 394 7

Relative Shit 11 588
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Z1.5 Table 7-5 Survey Unit 005

SURVEY UNIT 005

DIRECT TRANSFERABLE
MEASUREMENT SURFACE'

TOTAL SURFACE CONTAMINATION
-CONTAMINATION.

Sample Designation dpmnlDOcm? dpm/lO0cme

5-1 1661 25

5-2 43 2

5-3 203 8

5-4 1512 44

5-5 1432 0

5-6 321 0

5-7 262 0

5-8 1186 16

5-9 1132 0

5-10 294 5

5-11 139 0

5-12 21 0

5-13 1218 0

5-14 524 0

5-15 598 7

5-16 134 6

5-17 1245 0

Average 701 7

Standard Deviation 582 12

Relative Shif 7 365

J-,
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71.6 Table 7-6 Survey Unit 008A

SURVEY UNIT 008A

DIRECT
MEASUREMENT TRANSFERABLE

TOTAL SURFACE SURFACE
CONTAMINATION CONTAMINATION

Sample Designation dpmfl00cM2  dpnilOOcm2

8A-1 347 6

8A-2 230 13

8A-3 214 12

8A-4 491 13

8A-5 481 22

8A-6 491 24

8A-7 342 8

8A-8 3884 10

BA-9 224 11

8A-10 363 22

8A-11 353 18

8A-12 214 6

8A-13 150 0

8A-14 283 29

8A-15 278 12

Average 556 14

Standard Deviation 927 8

Relative Shi 5 567

I
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4 71.7 Table 7-7 Survey Unit 008B

SURVEY UNIT 008B

DIRECT
MEASUREMENT TRANSFERABLE

TOTAL SURFACE SURFACE

CONTAMINATION CONTAMINATION

Sample Designation dpnVl0Ocm2  dpml00*cm 2

8B-1 72 0

8B-2 115 6

813-3 51 0

8B1-4 35 0

8B-5 78 1

8B-6 165 0

8B-7 49 0'

8B-8 58 2

8B-9 51 13

8B-10 134 1

8B-11 113 12

8B-12 .126 7

8B-13 136 0

8B-14 103 0

Average 92 3

Standard Deviation 40 5

Relative Shift 107 921

j

A%
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7.1.8 Table 7.8 Survey of Drum Closet Storage Area

Sample Number Location Direct Scan Total Removable
Surface Surface

Contamination Contamination
(dpm/100 cm2) (dpm/100 cm 2)

1 Back Wall 336 10

2 Left Wall 386 0

3 Front Wall 429 0

4 Door 13 7

5 Floor 205 0

6 Right Wall 327 0

Date: July 18, 2001 Surveyor: Steve Sagaties

Direct Scan: Instrument Used L2224; # 162426/43-89 Scintillation Probe # 171386

Instrument Efficiency: 0.336

Removable Contamination: Instrument Used L2929; # 163827

Instrument Efficiency: 0.459
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. 4 71.9 Table 7.9 Contamination Survey of Ejector Pit Room After PSR-4Pipe Analysis

Sample Number Location Direct Scan Total Removable Surface
Surface Contamination

Contamination (dpm/ 100 cm)
(dpin/ 100 cm 2)

1 Floor by Ladder 0 6

2 Center of Floor 18

3 Northwest Comer of 57 0
Floor

4 Front Wall: Left 14

5 Front Wall: Under 0
Pipe

6 Front Wall: Under 0 0
Pipe (By Floor)

Date: July 18, 2001 Surveyor: Steve Sagaties

Direct Scan: Instrument Used L2224; # 162426/ 43-89 Scintillation Probe # 171386

Instrument Efficiency- 0.336

Removable Contamination: Instrument Used L2929; # 163827

Instrument Efficiency: 0.459

K)
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8.0 SUMMARY

Remediation activities performed at the VAECC sufficiently reduced Sr-90 residual
contamination to levels below the relevant DCGLs as planned. As shown by the final status
survey surface scan-and static measurement results, surface contamination levels of Sr-90
activity in impacted areas of Survey Units 001A, 001B, 002, 004, 005, 008A and 008B are
well below the DCGL of 8,700 dpm/100 cm2. As shown'by the final status survey soil
sample results, soil contamination levels of Sr-90 residual activity in impacted soils of Survey
Units 001A, 001B and 005 are also well below the DCGL of 11 pCi/g.
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ATTACHMENT 1

GRID SPACING

NUMBER OF GRID

DATA POINTS, SPACING, L, ROUNDED
SURVEY UNIT AREA, m2  rEA m SPACING, m

la 82 '_14 2.6 2.6.
lb 105 14 2.9 2.9
2 65 14- 2.3 2.3

4 36 14 1.7 1.7"
5 214 14 4.2 4.2

"" _8a 187 14 3.9 ..... _._3.8

8b 168 14 3.7 3.5
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Determination of PSR-4 Detector Efficiency
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Appendix A: Determination of PSR 4 Detector Efficiency

Measured I minute
1.25" diameter Sr count rate
90 Source Center adjustment for Total Net St-90 Source
Location wrt to source counts at Counts for DPM for
PSR4 center of Adjustment for calibration distance Adjusted area within, equivalent of
active area @ measured beta of I Inch vs detector Net Counts detector "field 23.75cm2
radial distance dose reduction to-surface distance per square of view" on (equivalent

2.26 Inches from with 25 mglcm2  of 0.75 inches to Adjusted cm source pipe inner to 3 - 1.25"
Instrument detector axis Gross Counts Net Counts plastic sheeting inner pipe wall In Net Counts area wall of 3.75" diameter Efficiency,
reading No. centerline (1 Minute) (1 Minute) source holder field (1 minute) (ctslcm2 ) (CPM) sources) CPMIDPM

I center 254 191.2 1.16 1.44 319 40.30
2 1.25" left 163 100.2 1.16 1.44 167 21.12
3 1.25" right 165 102.2 1.16 1.44 170 21.54 656.00 14232 0.046

-4 2.5" left 72 9.2 NA NA J NA NA
5 1 2.5" rght 74 11.2 NA NA NA NA

Background Start (CPM): 62.8
Background End (CPM):

I instrument I Ludlum 2221 Calibration Du 1 12/26/20011
By: H. W. Slegrist Date: 07/05/2001 Serial No: 81301

Reviewed By: Date: Probe: PSR-4
Serial No: 78575 16336 9

( ( (
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PSR-4 Count Data in Cast Iron Pipe
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Appendix B: PSR-4 Count Data in Cast Iron Pipe

Probe Probe Probe
leading edge leading edge leading edge

Location Location Location
from Pipe from Pipe from Pipe

Penetration Penetration Instrument Penetration
Instrument Opening, Gross Counts Instrument Opening, Gross. Counts reading Opening, Gross Counts
reading No. inches (1 Minute) Net counts reading No. inches (I Minute) Net counts No. inches (I Minute)

1 4 6173 74 51 204 2217 -834
2 8 6387 288 52 208 2081 -970
3 12 5488 1951 53 212 2221 -830
4 16 5325 1788 54 216 1927 -1124
5 20 3720 183 55 220 2081 -970
6 24 3421 -116 56 224 2061 -990
7 28 3583 46 57 228
8 32 3879 342 58 232
9 36 '4036 985 59 236

10 40 4058 1007 3(QA) 12 3833 296
11 44 4326 1275 4 (QA) 16 3772 235
12 48 4508 1457 9 (QA) 36 3931 880
13 52 4312 1261 36 (QA) 144 2948 -103
14 56 4115 1064
15 60 3726 875
16 64 3988 937
17 68 3924. 873
18 72 3628 577
19 76 4061 1010
20 80 4315 .1264
21 84 4156 1105
22 88 4180 1109
23 92 4277 1225
24 96 4106 1055
25 100 3790 739
26 104 3451 400
27 108 3725 674
28 112 3186 136
29 116 3083 32
30 120 2978 -73
31 124 3319 268
32 128 3407 356
33 132 3088 37
34 136 3076 25
35 140 2931 -120
36" 144 2948 -103
37 148 3072 21
38 152 2854 -197
39 156 2740 -311
40 160 2545 -506
41 164 2335 -716
42 168 2603 -448
43 172 2707 -344
44 176 2618 -433
45 180 2437 -614
46 184 2604 -447
47 188 2469 -582
48 192 2155 -696
49 196 2101 -950
50 200 2130 -921

Background Start 1240 hrs: 6099 Background 1' mark: 3537 Instrument: Calibration Due

Background End 1440 hrs: 2810 Background 3 mark: 1 3051 Serial No:
SProbe:

jSurveyed By:[ Henry W. Sie'rist Data: 07/1812001 Serial No:
Reviewed By:j Date:IRWP# I

.1
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AEES, INC.
Automated Engineering & Electronic Services.

165 Deer Run Ridge Rd
Kingston, TN37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees.com

General Information
The PSL-4 Proportional Probe is a gas flow detector used in 4" piping systems. This design will
navigate multiple 900 pipe bends, hurtle internal welds while maintaining center position. The probe
has a near Zero insertion force with a "push" through concept, thus simplifying the survey techniques.
Gas flow is fed through the cable and connector. The unit is equipped with a quick disconnect port
for use with the Model FT insertion device (optional). Two versions are available: the PSL (screen
less) and the PSR (screen ruggedized). Ruggedized units are outfitted for class level piping systems
and/or harsh environments.

Concept

The PSL series of pipe probes were developed for survey of straight run pipe with (2-3)
90' bends where the pipe conditions were seamless welded pipe with welded connections.

The ability to insert the probe into a length of up to 25' in steel pipe was first developed to
survey electrical conduits and small air ducts at environmental remediation sites. The
success of these probes was tested and found to be usable in other conditions as well.
{i.e., drain line entry ports in floors and sinks, wall penetrations for electrical pipe chases,
water lines with mild sediment build up, etc.)

Additionally were the observations of the aecessability and limitations of the probe within
certain pipe compositions. Examples are:

Seamless weldedpipe defines the interior surface as having a relatively smooth inner
surface. Some pipes contain an inner bead at the joint where the rolled edges meet. The
probe design was able to navigate these conditions as long as the user does not attempt to
rotate the probe when inserted. Tracking was observed to be straight and with minimal
drag. However, some drag may be observed in pipes where the seam weld is large. At
welded connections the probe was able to hurtle the interior welds bead with ease.

Electrical EMT conduits were comprised with straight pipe using compression fitting
couplings and sweeping 900 bends,. Minimal restrictions were experienced at insertion
depths of>50'. The use of electrical pulling soaps (used to lubricate cables during
installations) creates a risk of dirt build up and may leave the pipe interior dirty. Thus
some probe extractions found the probe to be covered with an oily like substance on the
rollers.

AM5 3
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees. com

Air ventilation Ducts of 4" or smaller were observed to have directional limitations. The
internal fittings of air ducts require one end of the duct pipe to be tapered in order to
insert into the adjoining duct pipe. This creates a reduced chance of withdrawal of the
probe when the survey is complete. Often times it was required to remove the probe at the
far end and withdrawal the cable from the insertion end. These internal tapered edges
create too large of a hurtle for the probe rollers. On a good note, was the ability of the
probe to pass by dents and kinks in the duct surfaces.

PVC was the most limiting composition for standard probes. The probe will navigate
straight runs with ease. The probes (at the joints in PVC piping) are not capable of passing
over these hurtles with the use of small rollers. Larger rollers were used for applications of
PVC. Probe insertion and navigating the probe through the bends was accomplished with
3/4" rollers.

Probe usage

Probe navigating is performed by use of the centering legs and a fish tape. The concept of
the probe is to use the 8 spring loaded rollers to center the detector within the pipe. The
rollers create a near zero friction and with the use of the fish tape, the probe is pushed into
the pipe. The self-centering nature of the design will allow for the probe to orbit through
the pipe. This orbital motion may be observed by installing the probe into a short piece of
pipe (sized accordingly) and noticing the angles of view as the probe is varied along the
pipe axis. See figure one.

iI

Figure 1

Clo ABBS. Inc
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN 37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
.www.radprobe-aees.com

This orbital motion allows the probe to conform to obsticals while it maintains a fairly
constant centering position. The fields of view (angle of view) may vary during insertion.
The area of view (internal surface area of the pipe) should remain consistent. The larger 3"
and 4" probe tend to center lower in the pipe due to the additional weight of the probe.
Future designs are being evaluated to reduce the probes weight.

Connection is as follows: connect the C series gas/HV cable to the probe and the opposite
end to the gas feed connector block. The BNC connection of the connector block goes to
the electronics box. Connect the P-1 0 gas supply to the connector block. Note.. The use
of standard cable is not possible, unless they are adapted for passage P-10 gas. The quick
disconnect fitting of the probe is a sealed port and will not accept gas. Connect the fish
tape to this port. Wrap the coax around this fish tape as insertions begin. Wrapping the
coax will reduce drag by the cable which helps to assist probe insertion.

Operating

Specifications
mf voltage (nominal operating) -1800 volts Used with ModelTR
Mylar Density (aluminized)-- 0.8 mingf (single wrap) Transport Rig or Customer
Lengh (imcluding connector) - 4.5 Inches owned electronim with
Diameter (without centering springs)- 2.5 Inches Option GP-1 Gas Purge
Input Sensitivity Range 5-10 AM Volts Ftting.

Nominal Efficiencies At 3" Geometry
TH-230- = 2.0 %
TC-99-- 3.5 % Cablelegthssrange ifom
SRY-90- = 6.0 % 5'to 50'incments.
PB-210-- = 5.5 %

Average Background 150-180 Ceunts/min Optional Model FT insertion
Active Area 66 Cme Device
Wei& - 1.3 LBS
Operating Gas P-10 @ 50 cdmin flow rate

The connections on the PSL series probes are a "C" series connector and a quick
disconnect fitting. The Quick Disconnect must be understood to be a connection for the
fish tape only, NOT a gas connection. The P-10 gas is fed through the coax cable. Not all
applications require the use of a fish tape to insert the probe. {ie., vertical runs or pipes
where gravity will assist insertion} Therefore, the design utilizes the coax to feed the gas,
thus reducing the need for the fish tape in some applications.

The gas flow rate is 50 cc/min. Purge time is 30-45 minutes at 50 cc/min. The purge time
may be shortened by increasing the P-10 flow rate to 100 cc/min.

dter •A=EI=
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN.37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees.com

At the normal operating voltage, a random arc may occur. This may be heard audibly at
times. Numerous testing efforts to prevent this occurrence found the cause to be
associated to the design of the probe. The internal surface of the detector is cylindrical
with the anode wires situated at 30 degree angles to the inner cylinder. The distance at the
center of the anode wire is in closer geometry to the cylindrical surface than that of the
two end points of the anode wire. Since the charged field developed across the anode wire
is exposed to a curved geometry, the risk of random arcing is at a higher possibility at the
closer geometry areas along the anode wire. The effects of these arc's were also found to
have a minimal contribution to the overall counts. The effects were determined to be less
than 3 additional counts per arc.

In cases where the arcing adds large amounts of counts to the display, is an indication of

detector over-voltage.

The detector is covered with a .8 mg/cm/sq mylar, single wrap.

Testing the probe stability was performed over months of background count rate
monitoring and efficiency testing. Numerous tests were conducted for 10 minute count
runs and the averages deduced from 2 hour testing intervals. Test results show the average
probe background to be 165 cpm in a 10-15 ptR background. Increases in back ground
counts were observed when the probe reached a physical temperature of >95 degrees.

Plateau; high voltage adjustments may be required for large changes in elevations
(atmospheric pressure). Calibration from the manufacturer is 900'. The input sensitivity is
recommended between 5-10 millivolts.

Operating characteristics of the probe is a gas flow, proportional concept. The ability to
retrieve alpha and beta results from proportional probes may be enhanced with the use of
dual detection electronics such as the LWI 2224 rate meter scale. The dual channel 2224
produces independent alpha and beta display results at a single operating voltage. When a
single channel piece of electronics is used, an operating voltage for each isotope will be
required.

akft ASKES, IUP
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees.com

Interpretation of data, Disclaimer

AEES Inc. developed this approach to pipe detection to satisfy a need at a remediation
site, for the access to the interior surfaces of cylindrical objects only. The principles for
proportional detection were applied in the design to make this effort to survey cylindrical
objects possible. The interpretation of the resulting data can produce an sizable task to
analyze; if not kept to the basics. The amount of possible interpretations for: detection
area in cm2 vs probe geometry, the detector view angles with respect to theoretical
detector center, pipe surface area vs orbital angle and respective view angles and the
source calibration methods has forced AEES Inc. to require the end users organization to
determine the applicable factors in interpreting the resulting data.

ARES Inc. has been involved in probe manufacture for many years and has determined
that several factors should be held to a basic approach.

Theoretical center of detector has a direct basis for the view angles of the probe. The
angle of view will be dependent on issues like "incident angle of detection". At which
point does a event go missed because the angle of the interaction to the detector surface;
was to large. Ifa true center of the probe were used the angles of view would be large. If
a uniform detection plane is used (equal detection across the internal volume of the
detector) then the angles of view would be smaller. Since proportional probes poses near
equal efficiencies across the face of the detectors (when properly calibrated), it can be
assumed that the detection properties are as effective near the detector edges as well as
the center. AEES Inc. classifies a proportional probe as having uniform detection qualities.
View angles could then be smaller and more defining to areas of 100 cm2.

. View a.ngLeSt

Unif 0 M
- -- ,det.ection
True center

a hgfs AMES. m
165DeeR RevPAKaUeo,%TN 37763



AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN 37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees. corn

Pipe surface area vs orbital angle and respective view angles could result in "surface area
of detection" variations. AEES Inc. recommends an average value be assessed and used as
a constant value.

Calibration methods are defined by the end user. The availability of cylindrical sources is
now becoming more addressed by source manufacturers as more probes of these types are
being designed. Currently; however, they are limited and costly. Flexible sources are
available from some source manufacturers. AEES has not yet found a source supplier
whom can produce sources as we deem appropriate for our design; thus at present, AEES
utilizes flat sources positioned in a source jig where the average surface area of the source
is held at a 3/4" geometry. The reported efficiency values are determined without area
correction factors.

AMI=~i
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees. com

Below are some photos displaying the probe.

Source calibration / check jig.

. ._
91. 7.

Orient the probe such that the source location is centered in the window of the probe.

cc WtW AES Ino
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN 37763

(Bus) 865-367-0229 or (Fax) 865-376-0222

www.radprobe-aees.com

Probe connection to the coax and fish tape.

ý;All

I
Probe connection and coax cable gas connection.

AMShIw
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AEES, INC.
Automated Engineering & Electronic Services

165 Deer Run Ridge Rd
Kingston, TN 37763

(Bus) 865-367-0229 or (Fax) 865-376-0222
www.radprobe-aees. com

Insertion method.

Grasp the four roller legs (of the connector end) with the thumb and index finger. Spring the four
legs together and load them into the pipe end. Then insert the probe into the pipe. It is
recommended that the coax (at least) be attached to the probe at time of insertion. In cases where
the inner surface is smooth or slick, the probe may roll out of reach.
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Survey and Soil Sample Results Data Packages
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I. ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET
sURlVoY UNIT JA (Highi Iae and Low LoveI Labe & Isotope morage Amal

DIRECT'

1 MINUTE DIRECT MEASUREMENT TRANSFERABLE
-MEASUREMENT RESULT, TOTAL SR-90 8R-00 BETA SMEAR SR4-O SURFACE

COUNTS SURFACE ACTWITY RESULTS COUNTS ACTIVITY

AifbkM sac cro.ud S.•eC-unt(2
Locaton DDakgnagmu , aed s" k '1  count DPWIGOcm2  (oPM) mili).. OPWIec..

IA-1 Wall 104 159 294 83.1 158 _a0
IA-2 wall 94 '13S 208 83.1 .149 0
, 1A-3 Wait 115 142 `144 83.1 184 18
iA4 Wall- 101• 153 278 83.1 142 0
lA-, Wag 10, 182 299 83.1 162 0
IA-8 . Roor 98 131 1 176 83.1 156 0
IA-7V Wa 112 154 224 83.1 169 3
1A-8 Wall 106 157 272 83.1 201 36
IA-9. Floor 114 190 406 83.1 170 4
IA-10 Floor 112 1ea 304 83.1 153 0
IA-il Wall 101 160 315 83.1 165 0
1A12 wall 98 181 337 83.1. 141 0
1A-13 Floor 103 117 75 83.1 155 0
1A-14 Wanl 121 145 128 83.1 162 0
IA-15 Wall 97 181 342 83.1 181 . 15
IA-15 Wall- 99 160 326 83.1 143 0

Date: 118101,
Su.vneyorr gdrnmd Younfl .. _.....

0

0

3-

OD,

Wi
*0

--I

0
0

Direct Scan:

(1) Background. measurement performed using a wooden shield (Le., result represents onlygamrna component)

Instument Wed: L2221 seial # 161581 ! 43-89 sdngllation probe # 0508
Insbiument Effidencyq. 0.1872

Infrutmont Used: L2929 serial # 163827/43-10-1 alpha beta sample counter# 171322
Instrurment Efficiency- 0D488

Removable Contaninsron:

-W

C02

( (.



( (. (

LOCATIONDESIGNATION DESCRIPTION OF LOCATION
IAM- High Level Lab norlhwest comer on wal 048 meters above floor
IA-2 High Level Lab west wall 0.61 meters above floor
1I3 HM Levil Lab west wall 0.61 meters above floor
1A-4' High Lev,. Lab north well 1.78 meters above floor
IA-5 HIh Level Lab south ,wal 0.3 mees above loor
I WA- High Level Lab floor w side
I_ A HIgh Level Lab northeast comrer on Partition between high & low level labs 0.48 meters above floor
IA-. Htih Lel Lab south wai 1.8 meters abovefloor
1A-9 High Level Lab floor south side

IA-10 High Level Lab floor north aide
I IA-1 Hih Level Lab east pertlon between high & low level labs 1.78 meters above floor
IA-12 lgh Leve_ Lab south weB 0.3 meters above floor
1A-13 Low Level Lab floor east side
1A-14 Low Level. Lb west prtiton will between high & low level labs 0A8 m.etrs above floor

_. 1A-15 Low Level. Lab Gest p n wall between low level lab & couning, room 1.0 meters above floor
IA-16 Low. Level lab north wall 1.78 meters above floor

Un
m

(A)

M
Y)

U,M
mA
-I
__4

W

"u
7'



ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 1A (High Leel and Low Lvel Labas& Is•ot•o Area)"

DIRECT
1 MINUTi DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-WI SR-S0 BETA SMEAR SR-40 SURPACE
COUNTS SURFACE ACTIVItY RESULTS, COUNTS ACTIVITY

Amb•ent Backgroun•i Sample Count(2
Location DeSignatlon Swfice Background111  Count DPMIlOcm? (qxl) l,) OP MW OOicm 2

IA-.', Wall 153 233 352 82.65 179 14
IA-9XI: Floor (SoN) 215 284 303 82.65 185 20

iA-15)(D we# 179 222 189 82-65 143 0

Date: 0Di160i ........Sivayr. Edmo-d You-m

P1

0r.

IV.

rn

IVl

Dlrect Scan:

(1) Background measurement perbnwd using a wooden shiead (Le., reajuf mpresents only gamma component)

Instrument Used: L2224 M # 152420 i 30 adntiatfion probe # PR-I 71381
Insiument Eldency 02275

Instrument Used: 12929 sewdal # 163827 1 43-10-1 apha beta sample counter # 171322
Intument Effidwmc: 0.486

Removable Contammnalon:

-"

(
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ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET
"_ _V__,_SU UN--IT1B (Cofing Rom, Wash Room & Corrldor 15) __._....

DIRECT
I MIMUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL $R-00 SR-90 BETA SMEAR SR-G0 SURFACE
COUNTS SURFACE ACTMrTY RES.ULTS COUNTS ACTIVITY

Ambient Back~ground Sample Count (2Location Desionarlon Suffame Background"' count DPMII~ovm (CPni) mmn) D01UIIoWc
1S-8 Floor 106 186 433 83.2 201 38
18-2 Wall 101 161 321 83.2 187 21
1t-3 Wall 112 158 246 83.2 167 1
1B-4 Wall 116 179 337 83.2 165 0
B5 . -wal 98 136 203 83.2 145 0

1B-6 Floo 102 68 1 353 83.2 169 0
____1 _,7 ,wall 112 144 171 83.2 132 0,,111-8 .,Wall 114 16•3 2,0. 83.,2. 142 0

111-9 wall 103 1 19 . 29W 83.2 198 33
1.-10 Floor 127 1195 363 SaZ '19 0
IB-11 Floor 108 144 12 .83.2 141 01B-42 Wall 115 167 278 8_3.2 153 0
15-13 Wall 1707 142 187 832. 167, 1
'- 1B-14 Floor 94 101 37 83.2 166 0
1_-_5.._ RFloor 107 147 214 83.2 152 0
.. 1B-46 Wall ___5_139 1 _._t28 83.2 172 8
tl8,i7 Wall ,84 119 187 83.2 159 0

.. .Date: 1/iS1ID...
Surveypn' i F-€td Youn I

U,
-o

0

"3C6

-o

MC:
m

i.

Direct Scan:

Removeble Contaminalon:

Background mnwuremenl pewormed usng a wooden shield (L.e, result represents onty gamma wiPoonent)

InstrumentUsed: L.21 serial # 161581 143-89.rsclnhllaffn probe# 0508
Instrument Efficiency: 0.1872

Insbumnent bU& L929 seril # 163827/438-10- alpha bet..samplecour•er# 171=2
Instwment Emfency: 0.486.

"-u



ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 1B (Counttng Room. Wash Room & Cordor 15 B

DIRECT,
I MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-G0 SR-G0 BETA SMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY

Ambled Baekground Samrpl Count (2
Loudon Desinaion Surface Baccround11 ) CouMt DPMIlDcar? (ep.m) meIn._) DPMUlOOcm2

10-M_ Floor 166 272 486 8-65 153 0
IB-FXloor 15_ 235 352 82.65 160 0
1B-17XD wall 168 167 .40 82.65 1162 0

Oat: 011 Ed0mon Young I ISurvswx:. Edmond You~ng .__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

Mn
m

M0

W

r

M'

M

Dked Scan:

Becground measurement perfonned using a wooden shield (I.e., result representsoinly gamma component)

Insdnment Used: L2224 serial # 162420 143-89 scitlation probe # PR-171381
Instument Efficercy:. 02V75

Insrument Used: 1L2929 serial # 13827 143-10-1 alpha beta sample counter # 171322
Insbunment Effbecy: 0.486

Removable Contaminafion:

-

/ (.
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LOCATION
DESIGNATION DESCRIPTION OF LOCATION

I B. Conidor 15 floor-near entrance frmi corntor 45
1J.2 CoMdor 15 nor, wall (nw entrance frm cwnor 45) 1.65 meters above floor
1B-3 Corridor 15 south wall OA moters above floor
1 .4 Corrdor'15 north wall 0.2 meters above floor
1B-5 Contdor 15 south wal 1.85 metwe above floor
"5.. Condor 15 floor
15-7 On suth We of pr wall betwe countng room & low level la 1.04 met•er above floor
I,,8 Conrdor 15 north walt 1.6 meters above floor
1B-9 Corridor 15 south wall 0.4 meters above floor

15-10 Count room floor southwest co•rer
1B-11 Countng room floor nordwet coner (.18 meters from Parltiton wall

_ 1B-12 On east side (nanvw port.on b.L corridor & counting room) of corridor 15 north wall 02. meters above floor
.15-13 Corridor 15 southeast cmer on south wall 1.85 meters above floor
1B-14 Corridor 15 floor washroom groerly wisink)g
18-15 Countng room floor.east side
1B-16 Countkng room northeast comner on north wall 0.76 meter above floor
1B-17_ "Countl room south wall next to entrance between cou.ln room & cordor 1. 1.65 meters above floor

0

0

0
I.-

M.
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ra
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*ST. ALBANS. FINAL STATUS SURVEY SUMMARY SHEE
________________ ___ _____ URVETY UMVTZ (ftrPit roacnil _________

DIRECT
I MonUT DIRECT MEASUREMENT T48PMIJKB

IMEMASfEmNT RESUL7, TOTALOR4O SR-SO BETA SMEAR SR-GO SURFACE
COUNTS SURFACE ACTIVTF RESWULS COMM ACTNvnY

Am~~~eidM k ako~dSml Couid (2
Lomaan Dell an S&wfam BacRwlmund count I PUWIDOCou (cOm) ____Ol~m

2-1- Floor 115 1800 1 4 w82.5 175 10
2-2___ __ _ 1 - Wel 110 160 1 267' B2. 1I9 4

2-4 wanl 107 Ise 282 82a.5 201 3

2-6 Floor_____ 104120lie82. _ 21'
2-7 wag______ ______ ISO_90_2.___7 5

Uridamds of

2-1_____ -________ 10o 0 3 I?8 2

Underdde of
2-15 En" vweveiFlooi 108 .130 lie_____ ______ ______ 0

2-18____ ________ 10515029482. 
17 13

(fIBmicgiourd meauwuniet perfMned usl9 a "ndf shield (La., r= emi pw"en only pnrnia =nipon~ent)

U)

-,

u

m

--I

I.

Ii D~ect Scan;

Runoiabb Oo~an~em

IrwirumeMlUSed' L22i SeOWa 9115511 48.89Sdftk*li pubs #M58
Ineftument Sftlcleuq 0.1872

kO&WOMen UedL292 Gem a# 16=871 43-IG04 4elh beft MM19I courfter 171322
Instrsnet Eficiencr. 0.4
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ST. ALBANS FINAL STATUS SURVEY REPUCATE SUMMARY SHEET
SURVEY UNIT 2 (Ejector PIt room) D_

DIRECT

I MINUTE DIRECT MEASUREMENT TRANSFERABLE'
MEASUREMENT TOTAL $R-SO SR-90 BETA SMEAR SR-4OSURFACE .Ih

RESULT, COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIViTY "3
Aniblant . Background Saniple Court (2

Location Designation surfia kaekgroundq Count. OPM/100cmn (,pm) min) D.PMII00cm :
2.D(D Floor 159 22 207 82.65 17- 13 V

2-8XD Floor 180 293 497 82.65 173 8ar_
2-10XD Wanl 158 227 303 82.5 1485

Date: 01116101

Suiveyor EdmondYoutm -n

Dire• Sc•:

(IB •,ckgund measurement performed using a woodenu shield (i.e., result repesents only gamma componant)

Instrument Used: L2224 serldl # 162420 143-8" sd ntfflalion probe# PR-171 381
Insnumont Effiiencry: 0.2275

ipns'fument Used: L2929 seril Lm 163827 143-10-1 alpha beta sample counter # 171322
Instrument Efficiency. 0.488

0o

Reruo'uate Cadntamhitorc

-'u



LOCA-ION
DESIGNATION DESCRIPIlON OF LOCATION

2-1 Ejcto Pt lower level west wall 1.78 meter above floor
2-2 ector Pit .lowr level northwest cOmer on west wall 1.78 meters above floor
.2-3 i.ector Pit ent lev floor on west wall 1.78 meters above floor
2.4 Eector Pit lower level southest comer of south wall 1.85 Meters above floor
2-5 Eaector Plitower level southwst comer of floor
2-6 Elector Pit lower level west side of floor
2-7 Ejectr Pit loIwr level norhwest comer on north will 0.89 meters above floor

2-6 Ejector Pit entry leve floor next to west wall on floor
2-9 Ejector Pit lower level underside of entry level floor 1.564 meters from north wall
2-10 Elector Pit lower level south was 0.70 meters above floor
2-11 EJactor Pit lWer leeMl east side of floor
2-A2 .______ Pit lower level northeast comer of floor

..... _2-13. Ejector Pit entry level floor next to raling on floor

2-14 Ejector Pit enV level floor on north wall 0.13 meters above floor
2-15 ...- El r Pit lower level underside of entry level floor 0.43 meters from north well
2-16 Elector Pit lower level southeast coner on east wall 1 .28 meters above floor
2-17 Eledor Pit lower level east wall 1.28 meters above floor
2-18 Ig gr Pitken" level floor on east wall 1.28 meters-above floor'

W
-U

Vor
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ST. ALBANS FiHiAL STATUS SURVEY SUMMARY SHEET
__ __ _ __ __ _SURVEY UNIT 4 .MG,9 Tog _,__

MEASUREMENT
I MINUTE DIRECT TOTAL SRt40 TRANSFERABLE

MEASUREMENT RESULT, SURFACE SR-90 BETA SMEAR SR,00 SURFACE
__.._COUNITS i ACTMITY RESULTS, COUNTS ACTIVrnY

DJ~b~fltBafkgmund Sample Count (2
Location Designation Surface Backgimund1m Count DPWIN00cm ("pM) rain) CDPMI1000c .

4-11 West.Wall 140 323 978 83 166 0
4-2 WestWall 149 297 791 83 '174 8
4-3 West Wall 134 154 107 83 166 0
4-4 West Floor 128 185 304 83 148 0
4-6 West Floor 137 200g 337 83 124 0
4-6 North Wall 136 190 288 83 192 27
4-7 South Wai 128 300 919 83 174 8
4-8 EastWall 131 298 892 83 154 0
4-9 North Floor 134 .174 214 83 '166 0

4-10 NoMhWal 142, 312 908 83 160 0.
4-11 South Wall 124 316 1026 83 160 0
4-12 East Wall 131 143 64 83 134 0
4-13 EastWall 128 292 876 83 136 0
4-14 East W ll 130 359 1223 83 160 0

-D a te : 12 Jo1 .1 0 ,,_
Surveyor: Edmond Young .

UaM

0
U'

M

CA)

-oi
W
N
-u
0-

Sackgnmund measuwment performed using awooden shield (Le.. result reprsents only gamma componenty

Direct Scan:

Removable Contamination:

Instrument Used: L2221 serial #161581143-89 scintlltionprolew#05o8
Inst'ument Efficiency. 0.1872

InStment Used: 1.2929 serial #1538271 43-10-1 alpha beta sample counter# 171322
Instrument Efficiency: 0.488

.
I
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aST. ALBANS FINAL STATUS JURVEY REPLICATE SUMM.RY SHEET
..... _ _ _ _SURVEY UNIT 4 (Men's Toilet)

DIRECT.
MEASUREMENT.

1 MINUTE DIRECT TOTAL SR40 TRANSFERABLE
MEASUREMENT RESULT, SURFACE SR-S0 BETA SMEAR SR-D0 SURFACE

COUNTS ACTIVITY RESULTS, COUNTS ACTIVITY
Aiilleit, Background Sample Count

Locatiuon Designaton Surface Badcgnand . Count DPM1IO0ca9 (anM) (2 mrn) DPW Oocmn
4-4XD West Floor .197. 258 268 82.65 153 0
4-MXD North Wall 199 271 316 82.65 151 0

.4-14XD East Wall 216 J 401 ' 813 82.65 168 . 3-

U'

rn
0
X
(i-

I-.

(a) cBakground measurement performed using a wooden shield (i.e., result represents only gamma component)

Date: 01116101
Surveyon Edrnond Young

Direct San:

Removable Contamination:

Instrument Used: 1.2224 sefal # 162420 143-89 seintlaion probe # PR-171381
Instrment E-licyr 0.2275

Instrument Used: 1.2929 serial 9 13827) 43-10-1 alpha beta sample counter * 171322
Instrument Efficiency. QA8O

I-

ca~
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SDESIGNATON DESCRIPTION OF LOCATION

4-1- Southwest comer of Mwet wal 0.94 meters above floor
4-2 MIddle of we wag 0U.94 meters above floor
4-3 Noihwes corner of west wa 0.94 meters above floor
4-4 Floor south side near entrance4- Foor northske
4-6 Northwest comer of north wall OAI meters above floor•
4-7 Southeast corner on east wall of entranoe 0.34 meters above floor
4-8, Northeast comet on east wall of entrance 0.34 meters above floor
4-9 Floor near noitt wail

4-10. North wd 1.26 metors above. "or
4-11 South WWI. next to former stall area 1.04 meters above floo
4-12 East wall of entrance 1.81 meters above floor
4-13 East wall of former stall area 0.15 metek aban floor
4-14 East wall of former stall area I .62 meters above floor
4-15 ceknm venhdlaon grate west slde
4-16 C .eiling vntation'grate east side

CM
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ST. ALBANS FINAL.STATUS SURVEY SUMMARY SHEET

M.EASUREMENT TOTAL SR-SO SR-SO BETA SMEAR 8R-90 SURFACE
.RESULT, COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIITY
Amblent Background Sample Count (2

,Loat,'on ,Uon n Suiface Backgrouund" Count DPMI1O~cm" (cpn) min) DPMWIOM 2

5-1 Wal (1/10/o1) 120 431 1851 0.4S .185 25
5-2 wa (1/1001 115 123 430.4 163 2
,-3 Flor (1110/01) 108 140 203 80.45 169 8

6-4 wall (1/t0/0t1 112 3.5 1512 80.45 204 44
5Wad (1110101) 119 •387 1432 80.40 141 0.

5-6 Floor (1110101) 103 163 321 80.45 159 0
65-7 Floor(1112101) 115 164 262 82.5 150 0
5-,58 ,Wal (1/12/01) 120 342 1186 82.5 181. 16
5-9 Wagl (112101) 118 330 1132 82.5 147 0
5-10 Wall (12/27100) .116 171 294 81.3 167 5
5-11 Floor (1227100) 108 134 139 81.3 158 0
5-12 Floor(1112101) 98 102 21 82.5 150 0
5-13 Wal (1/12[01) 124 352 1218 82.5 165 0
5-14 Wal (12127100) 105 203 524 81.3 152 0
5-15 Floor (12127/00) 103 215 598 81.3 169 7
5-18 Floor (1112(01) 111 136 134 82.5 171 6
6-17 Wall (1112f01) 116 349 1245 82.5 165 0

Date: 12.27100, 110/01. & 1112/01 " "
_ _ __. S ur___gy _ _Edr_ _i_ oung _....._"

t BackoroLmd meamurenent performed using a wooden shield 0.e. rsult represents onygma component)

Direct S•n: Instrument Used: L2221 serlal# 161681 143-8M scinllalion riprobe # 0508
Insmumentlefn:im 0.1B72

Remva~be Contamination InstumentUs: .....
.. InstumeptEmienc; 0.86 d im -
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ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UIT 5CIcaor 45, Treatmet Unit & Associated Eqipme.n Ronm a,•d For at Foot of Sturs)

DIRECT
I MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-90 SR-9O BETA SMEAR 5R-4 SURFACE
COUNTS SURFACE ACliVnTY RESULTS, COUNTS ACTIVITY

Ambient Backgirund Sample Count (2
Locatoon DesIgnation $Wm v-0akgtomndm Count DPM/1GOan? (Gpm) mjn) DPWM00cr'

5-3XD Floor 196 220 105 82.65 147 0
5-6XD FRo- 170 209 171 82.65 173 8
5-4XD Wail 271 550 1226 82.65 . 147' 0

Date: 0111W _.... "
Sun-m EdmondYoung

~ri

ra

CF)
T,

x

M0

M

-4

Ed
W

Direct Scen:

'0iB dedmund measurementtperformed using a wooden shield (i., resul represents ndly gamma component)

Instrument Uied: 12224 serial # 152420 143-89 scnillaton probe# P.-171381
Inolrument Eflwcenvy 0.2275

I'Ihshment Used: L2929 serial # 163827143-10-1 alpha beta sample counter i 171322
Inshument Efficlene/ 0.486

Raffmoabl Gorembration:

7)



LOCATION-DESIGNATION DEscRIPT0iON OF LOCATION

5-1 Corridor South Wall 2oposlla entrance to'tab
5-2 Not accessible - use door to lab entrance 0.59 meters above ri ht hand lower comer of door
5-3 Corldor 45 floor
54 Conidor South Wall next to eetor pit entrance
5-5 Corridor North Wall sbt ejector pit entrance
5-6 Corridor 45 flor
5-7 Foyer floor next to.shield wall outWde entrance to x-imy treatment roan
5-8 X-ray treatment room west wal 0.81 meters above floor
5-9 X-ray treatment room south wail 1.5 meters above.mouthwest comer of floor
5-10 X-ry control room nor wall 0.15 meetrs above floor
5-11 X cycontrol rom floor
5-12 X-ray eeltmene rooni floor
5-13 X-ray treatment room north wall 0.5 meters above floor
5-14 X-ray control room south wal 1.85 meters above southeast comer of floor
5-15 -ay control room floor
5-16 X-rae tratment room floor
5-17 JX-ray treatment room south wall 1.5 meters above southeast comer of floor

Cm
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8T. ALBANS FINAL STATUS SURVEY SUMMARY SHEET' ro-'SURVEY UNIT eA TOM= sto Abv Machine Ro0~
DIRECT•

I MINUTE DIRECT MEASUREMENT TRANSFERA13LE r

MEASUREMENT RESULT, TOTAL SR-00 SR410 BETA SMEAR SR-00 SURFACE
_COUNTrs -SURFACE ACTVTY RESULTS, COUNTS ACTPiTY

Ambiont Background Sample Count (2
Locatian Designation Surfaw Backgroundm Count DPnl100?m' (6pm) .rain) Dm/18A-1 well 178-- 243 " 347 79.55 165 _._6 -T

..- wall 179 222, 230 ... .79.05 172. 13 t-
eA3Wall 138 1178 .214 70.55 171 12 X)

U38-4 Weil 183 1 27 .491 1 79.55 1 72 13 m
kA-5 FMoCr 160 280 481 70.55. 180 22.

&A66 Floor 124 215. 491 79.55 182 24 m
8A-7 Wall 1S0 214 342 79.55 _6187 8
&8 Floor 126 m 15 3884 79.55 169 .10.
SAG Floor 120 162 224 79.55 170 11 0

8o10 Floor 118 185 383 79.55 180 22
.A-Il Wall 187 253 353 79.55 177 18
.A-12 Wall . 190 ., 230 214 79.65 165 6
8A-13 Wall 132 180 150 79.55 147 0
8A-14 Wall 182 235 283 79.55 187 29
8A-15 Wall 188 .240 278 79.55 171 12.

Date: 1/25/01 ....... .
Survyr: Edmund Yo-_1

ti) 8a8Ckgmnd measurment performed uing a wooden shield PI.eA, result represents only gamma component)

Dike Scan: Instrment Used: 1.2221 serial # 161581143-89 scinfillation probe # 508
Instrument Efflcenar 0.1872

Instbruent Used: L2929 sudal # 183827143-10-1 alpha bela sample counter# 171322
lnsbumenEfficlency, 0.486

Renmovble Contaminallon:

"o
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ST. ALBAN8 FINAL STTUS SU.RVEY SUM.MARY SHEET
.SUR.VE.Y.U.NIT SA (Drunm 8 eAb.ov MachineRo.

• DVIRECT
I MINUTE DIRECT MEASUREMENT TIRANSFERABLE

MEASUREMENT RESULT. TOTAL SR-900 SR410 BETA SMEAR 8R-80 SURFACE
COUNT$ SURFACE ACTMITY RESULTS, COUNTS ACTIVrTY

,JMm B.•acigropmd Sample Couft ("
Location DeBgratO ,,ce Igrowmd", Count DPM/IO1cm' (cpM) "ai) DPMl100cfn'

"8A-XD Floor 124 188 281 79.55 ISO_1 _"8A-10XD Floor 1i1 205 . 193 79.5, 5 ___6__'_
SA,.13)I Well 150 190 176 79.55 172 13.

Da" Eu ___ ISw-veyor . ,EdmundYun __ _ __ _ _ _ _ __ _ _ _ _ _ _ _

'0

a
I-A

xTu

r,
M
W-M
-I

4l
WD
R)

Direct Scan:

Removable Ctarina ion:

Backgmund measurement pefonzed using a wooden thleld (Lea, result represents only gamma component).

Instrument Used: L2221 serial # 162420/43.89 s*dntlla probe # 171381
Instrument BflfleWcy 0,2275

Instirment Used: L2929 serial # 163S2W 143.10-1 alpha beta eaimple counter 9 171322
Instrument Effidency: 0.480
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•LOCAT IAN'
DESIGNATION -DESCRIPTION OF LOCATION

MA-1 X-ray shield wall outside surface
.842 X-ray shield wagl outside Surface
8A-3 X-M shield wall outside surface
8A-4 North wall 0.9 metm.above ffoor In nori,,east corner
8-5 East foor next to X shddd wadl
8A-6 Southeast comer on floor near-wall -
BA-7 South wall 1.73 meters above floor
BA-8 North portion of foor 1.0 meter frorn wall
84-9 Center of room an floor

8A-I0 South ortion of floor ner wall
8W11 Wall on south side of room behind stairs to lower level 0., meter above floor
8A-12 Wall on east side stairs to lower level, north coner 0.33 mt•tr above lOor
BA-13 Wall on east side stafir to lower level., south comer 0.33 meter above floor
8A-14 South wall 0.26 meters above floor.
8A-15 Wan In southwewt corner of room 1.-15 meam above floor

I.',
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ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET
SURVEY UNIT 8B (RadMaterial Stormge Area)o o

DIRECT
I MINUTE DIRECT MEASUREMENT TRANSFERABLE r'

MIEASUREMENT.RESULT, TOTAL SR 90 SR-90 BETA SMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVITY RESULTS, OOUNTS ACTIVTY M

Ambient Background Sample Count "
• LocaUon Desionation Surface Backgroundr Count DPMIt00cm2  (cpm) (2 nan) DPlW10 cm'

88-4 Wall 124 1S9 72 79.55' 150 0.
8-2 Floor 131 187 '115 79.55 165 6 r-
86-3 Floor 149 174 61 79.55 141 0
85-4 Floor 157 174 35 79.55 132 0 m
836 Wall 165 .. 203 78 .79.55 . 160 1 (4
8B-8 Floor 129 209 165 79.55 150 0 -813-7 Floor 155 179 49 79.55 155 '0
88-8 Floor • 164 192 o58 79.55 161 28B-9 Floor 152 177 51 79.55 172 13 0
861-10 Wall 162 227 134 79.55 160. 1

-88-1 Floor 130 185. 113 .79.65 171 12
86-12 Floor 141 202 126 79.55 166 7
80-13 Floor 132 198 136 79.55 153 0
8B-14 Wal 175 225 103 79.55 185 .0

Date: 1/2512001 (scan) and 1/25101 (sme)
Sur~ywj~ Edmund Youn I_______ -____ I____

Direct 8can:

(1) Bedftmund measurement pefopnd using a wooden shield (i.e., result represents only gamna component)

Instrument Used: 1.2221 sedal # 161681143-80 scldillatlon probe #0508
Innsbuent Efficiency: 0.1872

Instrument Used: L2929 sedal # 153827143-10-1 alpha beta sample counter # 171322
Ifetrumeht Efficency:. 0.486.

Removable ContamInation:
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ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNrr S (RaSo tra Storage Ara)_ _ _ _ ..

DIRECT
I MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENTRRESULT, TOTAL SR40 SR-90 BETASMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVTY RESULT, COUNTS ACTIVITY

pmbian - Bmkgmund Sample Count (2
Location Designation s'rface BoksroundW" Couat DPM/IfCmt (CpM) min) DP`1OOcm"

8B-.XD Wall 152 2D3 92 79.55 167 8
85-3XD Floor 107 196 127 79.55 141 0
.8.XD Floor 1 172 210 167. 79.55 156 0

Date: 1126101
Surveyor Edmund Young

M-n
0

I-

C3

to

-o

-4

to

0

;0

Direct Scan:

Sakgrund ,nesobremsnt pefokned wsing a wooden shield (Le., result represents orl* gamma component)

Insbwnent Used: L2224 serial # 162420 143-89 scintidotkn probe 0 PR-171381
Instrument Eficiency: 0.2275

Instrument Used: L2929 seoal# 163827143-10-1 alpha beta sample counter # 171322
Instywent Effciency. 0.48S

ReOnVRe Cntfumnantlon:

-o
rN



LOCATION
DESIGNATION DESCRIPTION OF LOCATION

8B-1 North wal 1.65 motor above floor in northeast conmer
8W-2 Northeast side of floor near doo2rwa
8B-3 East slde of floor next to wafl
8E"4 Souteast side of floor neaw dOowm
8B-5, On south wa.. 1.86 meters above the floor'
8B-6 North portion of floor net to waU
8B-7 North middle sac.ion orffoor
8B-8 South middle section of floor
81-9 South portion of loor near wall

8B-10 North wan 1.66 meter. above floor In nh nor
88-11. Northwastl•sde of floor near wall
88-12. West sde of floor near wall
8B-1.3 Soutwest side of floor near al
88-14 On south wall 1.84 meters above the floor

0
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STL St. LOIWs
13715 Rider Trail North
Earth City. MO 63045

Tel 314 298 8566
Fax 314 298 8757
www.slHnc.om

ANALYTICAL REPORT

PROJECT NO. VA

St. Albans

Lot #: FAO80114

Tim Taylor

Stone & Webster Engineering Co
245 Suatter Street
Boston, MA 02210

SEVERN TR LBORATORIES, INC.

~pMartino
Project Manager

February 5, 2001

SLSt. SLouis Is a pant of Sevim Trent Labotatafles. Inc.



Case Narrative

LOT NUMBER: FIA080114

This report contains the analytical results for the 23 samples received under chain of custody by

STL St.. Louis on January 8, 2001. these samples are associated with your St. Albans project.

All applicable quality control procedures met method-specified acceptance criteria.

This report is incomplete without the case narrative. All results are based upon sample as received,

wet weight, unless noted otherwise.

Observations/Nonconfornmnces

Reference the chain of custody and condition upon receipt report for any variations on receipt

conditions and temperatures of samples on receipt.

There were no anomalies with this analysis.



METHODS SUMMARY

FAO80114

ANALYTICAL PREPARATION
METHOD METHODPARAMETER

. STRONTIUM 90 Sr9O-YgO cal DOE 7500-SR MOD

References:

DOE "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND WASTE
MANAGEMENT SAMPLES" OCTOBER 1994 US DEPARTMENT OF ENERGY



SAMPLE SUMMARY

FA080114

SAMPLED SAMP

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

DTCWS
DTCW8
DTCW9
DTCXA
DTCXC
DTCXD
DTCXE
DTCXF
DTCXG
DTCXH
DTCXJ
DTCXK
DTCXL

•DTCXM
DTCXN
DTCXP
DTCXQ
DTCXR
DTCXV
DTCXW
DTCXO
DTCK2I
DTCX2

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023

.SASSS301XX
SASSS302XX
BASSS303XX
SA5SS302XD
SAISS312XX
SAISS313XX
SALSS314XX
SAISS315XX
SAISS314XD
SAISS301XX
SAISS302XX
SAISS303XX
SAISS304XX
SAISS305XX
SA1SS3 O6XX
SA1SS307XX
SAISS308XX
SAISS309XX
SAISS31OXX
SAISS3 11XX
SAISS301XD
SAISS309XD
SAISS311XD

01/03/01
01/03/01
01/03/o01
01/03/01
01/03/01

01/03/01
01/03/01

01/03/01
01/o3/01
01/03/01

01/03/ 01
01/03/01
01/03/01
01/03/01
01/03/01.
01/03/01
01/03/01
01/03/01
01/03/01
01/03/01.
01/03/01

01/03/01
01/03/01

15:00
15:00
15:00
15:00
15:00
15:00
13:00

15:00
15:00
15:00
15:00
15:00
15:00'
15:00
15:00
15:00
15:00
15:00

15:OC
is
15:o_
15:OC
-15: CC

NOTEN(S):
* 7be Nalyllcal resuts of the samples listed above are presented ou the ttolowdng pages.

-Ai calcubi,••o are performed before rounding to avoid round-off erors In ea.•Illed results.

- Results no-ed as "ND were not detected at or above the stated llmit.

- "bi repout must not be reproduced. except innfltif, without the wvatten approval of the laboratory.

- ReMslts for the following parameters are aDver reported on a dry weight biai color. corrosivity. density. flashpoint, igaltabllity, layer odor,

pairt filter tes. PH, porosity pressure, rcactivily, tedox potential. spetillo gravity, spot tesis, solids, solubilily. temperature, viscosity, and weight.



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SA5SS301XX

Quanterra, Inc. - Radiochemistzy

Lab Sample ID:FlA080114-001
Work Order: DTCW5
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Unart. prop Analysis
* io.Result QUA. (2 o+/-) Date Date Batch Xld 4

SR-90 BY. GWgC DOE 7500-SR NOD pC±/g 7500-SR MOD
Strontium 90 -0.02 U 0.35 0.62 01/23/01 01/31/01 1023234 100

NOTE (S)
S nData axe incomplete wit.hout the case narrative.

N- MDC Ls datezmained by inatiument pe-fozmanc, only.

* gold results aze' geate: than th HODC
U Result is Ueas than the sample deteotion limit.



STONE & WEBSTER ENGINEERING CORPORATION.

Client Sample ID: SASSS302XX

Quanterra, Inc. - Radiochemistxy

Lab Sample ID:FIA080114-002 Date Collected: 01/03/01 1500
Work Order: DTCW8 Date Received: 01/08/01 0910
Matrix! SOLID

Total
Uncort. Prop Analysis

Result gual (2 0+I-) HC Date Date Datoh # 1d %

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

Strontium 90 0.04 U 0.42 0.72 01/23/01 01/31/01 1023234 100

NOTE (S)

Data axe Incomplete vithout the case narZative.

HDC is detemnined by instrument peforemance only.
Bold remlts 'are greater than. the C.

U Rlesult Is less than the sample detection limit.



SToxz &x wE3sTzR 9NGtZNIER3IqG CORPOR~ATION

Client Sanple ID: SA5SS3O3XX

Quazztezra, Inc. - Radio chemi stry

Lab Sample ID:FIA080114-003
Work Ordert DTCW9
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Unoit. Prop Ana~lysis

Raeaietw sult Qual (2 t*/-) MDO Date Data Ratch # yLd %

SR-90 BY GIPPC DOM 7500-SR MOD pci/g 7500-SR MOD

Strontium 90 0.47 U 0.40 0.65 01/23/01 01/31i01 1023234 100

NOTE (9)
Data are incomplete without thin came naizati.'iu.

M~C is detexhzaot5 by instz1meunt performance only.

V Pesult is less than thin sample detection limit.



STONE &WEBSTER ENGINEERING CORPORATION

Client Sample ID: SA5SS3O2XD

Quan'cerra, Inc. - R~adiochemistry

Lab Sample ID:F1AO80114-004
Work. Order: DTCXA
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
Unacert.

Prep Analysies .
Result Qua . (2 +/-)C Dat Date Batch# Y1id l.

SR-90 BY GFPC DOE 7500-SR MOW pCi/g 7500-SR zOD

strontium 90 -0.07 U 0.31 0.54 01/23/01 01/31/01 1023234 100

foTI (S)
"ata ax inomplete -LdthoUt the came narrative.

b=D is determiriied by instzument Performance only.
Bold easults axe greatex than the meC

U Result is less than the sample deteeotion limit.



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS312XX

Quante~ra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-005 Date Collected: 01/03/01
Work Order: DTCXC Date Received: 01/08/01
Matrix: SOLID

1500
0910

Total
Unceit. Pre Analylsi

1parameuter Result Qual (2 a+/-) Mc Data Dat, Batch # Id %

SR-90 BY G.TPC DOE 7500-SR MOD pCi/g 7500-SR MOD

8trontium 90s 1.27 0.47 0.59 01/23/01 01/31/011023234 100

NOTE (S)

Data axe 4.ncomplate without the cusse narrative.

b=~ ~ is deaimrined by instrmenft po:fozmance only.
sold reaults are greater them the M~c



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS313XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-006
Work Order: DTCXD
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Unoart. prop 3Analyaia

rurameter Result Qal (2 o+/-) b•c Date Date Batch # ld

SR-90 BY GVPC DOE 7500-SR MWD pCi/g 7S007-R MOD

Strontium 90 0.33 U 0.36 0.60 01/23/01 01/31/01 1023234 100

NOTE (s)
Data are incomplete without the case narrative.

MtC is deterlined by instrumnt performanc only.
2Bold :esu.l.ts Se greater than the meC

U ResUlt is leos than ite sample deteotion 1-mit.



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS314XX

Quantera, Inc.: - Radiochemistry

Lab Sample ID:FIA080114-007 Date Collected: 01/03/01 1500
Work Order: DTCXE Date Received: 01/08/01 0910

Matrix: SOLID

T~otal
10noort. Prep Analya•L

" Result Qa (2 0+/-) HDC Data Date Batch # fld Pe

SX-90 BE GFPC DOZ 7500-SR MOD pCi/g 7500-SR MOD

st•ontium 90 2.14 0.59 0.57 01/23/01 01/31/011023234 ±00

NOTE (S)
lata ar m~oopleta without tho case narrative.

.'ý-iC is destOXMIned by ±nstrzumnt perforanag only.
Sold zumults are greater than the t=D



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS315XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-008
Work Order: DTCXF
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Uncert, prep An1aysis

Paxame Result Qul (2 o+/-) MDC Data bate Batoh Yld P

.SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR tOD

Strontium 90 0.05 V 0.41 0.71 01/23/01 01/31/01 1023234 100

*NOTE (S)
Data are Inoomplete without the case narrative.

MeC is detem1nae4 by instrumant partormanzao only.

Bold zeaulte ame greater than the W00

U Result U~ Usea than the mample detection 14-4t.



*1
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STORE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS314XD

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-009
Work Order: DTCXG
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
UncaVt. Prep Analyais

varamsteoZ Regulut Qal (2 ;4/-) HDC Date Date Batch # 'I. %

SR-90 BY GFPC DOE 7500-SR MD pCi/g 7500-SR MOD

stzontium 90 5.6 1.4 0.6 01/23/02 01/31/011023234 100

NOTE (S).
ata are indmz~sts, widthout the came nazzative.

N'-.~-tMC La detaxasrd by inistrument peinfozmance only.
gold mesults are greater thsn the MeC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample iD: SAISS301XX

Quanterra, inc. - Radiochemistry

Lab Samuple ID:FIA080114-010
Work Order: DTCXH
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Uncet. PreXP Analysis

paramets: Result Qual (2 a+/-) Date Date Batch Y1d 'k

SR-90 BY GIPC *DOE 7500-SR MOD pCi/g 7500-SR MOD

Strontium 90 1.07 0.47 0.66 01/23/01 01/31/011023234 100

NOTE (s)
Data are Incomplete without the 01oc naxativu.
me is dateolieed by instrument pezaozaance only.
Sold results axe gzoete= than the HDO



STONE& WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS302XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIAOO114-011
Work Order: DTCXJ
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Uncart. Prop Analysis

Paraneter Result Qual 12 c+/-) MDC DatDeate So tch # Yld %

SR-90 BY QFPC DOE 7500-SR MOD pci/9 7500-SR MOD

Strontium 90 0.20 U 0.39 0.66 01/23/01 01/31/01 1023234 97

NOTE (S)
3a.#sa a iwopleta without then cmase azrative.

'-- NC ts dotezminad by instrument performance only.
Bold results axe greater than the M00

V Result is lose than the sample detection limt.



STONE & WEBSTER ENGINEERING CORPORATION

Clien~t Sample ID: SAI.SS3O3XX

Qiuanterra, Inc. - R~adiochemistry

Lab Sample ID:FIA080114-012
Work Order: DTCXK

Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Unc•rt. Prop AnALYGLB

Pazramte Result Qual (2 c+/-) Mc Date Date Sat1ch Yid ]

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

Stzontium 90 1.84 0.56 0.62 01/23/01 01/31/011023234 100

NOE S)
Data ae In*complete x1tho~ut the Case nazrativ.w

mc is datusineld by insrnmnt performusce only.
Bold results are greater than the MDC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS303XX DUP

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-012X Date Collectedi 01/03/01 1500
Kork Order: DTCXK Date Received: 01/08/01 0910
Matr ix: SOLID

Total
Snaelt. Prop Analysis

azReatez Result Qual (2 O+/-) Date Da•t Batch Y fld %

SR;90 BY GETC DOE 7500-SR MOD pCi/g 7500-SR MOD

Stontiu.m 90 1.76 0.54 0.61 01/23/01 01/31/011023234 100

NOTE (S)
Data a" ineouplate without the case mAazt.±ve.
HD< is ± detemained by izetrmimat perfozaance only.
Sold rewls ~are greatet than the MDC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SA1SS304XX

Quanterra, Inc. - Radiochemisaty

Lab Sample ID:FIA080114-013 Date Collected: 01/03/01 1500
Work Order: DTCXL Date Received: 01/08/01 0910

-Matrix: SOLID

Total
•DnO~cb. prop Jnalysea

paranete*IResult gual (2 a+/-) Dat* Date Batah # Yrd k

SSR-90 BY GWPC DOE 7500-SR XOD pCi/g 7500-SR .MM

8strontium 90 2.34 0.60 0.51 01/24/0I 02/01/0121024214 B9

NOTE (S)
Data ame iuaowo0to without thu mane narzative.
?4DC is detzininad by instr=e t perfocawne only.
Doid telults me g~ater than -the b=



STONE a WEBSTER ENGINEERING CORPOR~ATION

Client Sample ID: SAISS3O5XX

Quanterzra, .ZIn. - Radiochemistry

Lab Sample ID:FIA080114-014
Work Order: DTCXM
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Unacet. prep Analynis

parmzetAe Result Qual (2 o+/) Date Date Batch Y ld %

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD

StrontLum .90 0.98 0.42 0.57 01/24/01 02/01/01 1024214 80

NOTE(s)

Data are Inom plete without the .case narrative.

MC IO is detemined b 1na3tment perf=omance only.

Bold mesulta- are greater than the 14DC



STONE & WESTER ENGINEERING CORPORA~TION

Client Sazmple ID: SA19S3O6XX

I ~Quanter~ra, Inc. - Radiochezmistry

Lab Sample ID:FlA080114-015
Work Order: DTCXN
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
vUnOSt. Prep ~.Analysis.

Result Qual (2 o+/-) 2 Date Date Bath* Y2d It

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR Mb

8-ontiii.90i 0.68 0.39 0.59 01/24/01 02/01/01 1024214 79

NOTE (8)
i
i

Data a0 Incomplete without the case aazratiLVe

Me in deatrzdned by insttumot p0Xfozmanae only.
Bold reau].ts azn greater than the bDC



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ,ID: SAlSS30O7X

Quanterra, Inc. - Radiochemistry-

Lab Sanple ID:FiA080114-016
Work Order: DTCXP
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Total
Uncert. prep analysts

Result Qual (2 0+/-) bC Date Date Batch Y fld 1

SR-90 BY GrPC DOE 7500-SR MOD pCi/g 7500-SR MOD

Stront.ium 90 0.72 0.42 0.64 01/24/01 02/01/011024214 79

NOT 0T(S)

)ata axe inconplate without the caoug arrative.

k- NDC is detaxuinod by instruaant perfomuno. only.
Bocld results are greater than the M~C



ST014E G. WEBSTER ENTGINEER~ING CORPORATION

Client Sample ID: SPNlSS308MC

Quanterra, Ime.. - Radio chemistry

Lab Sample ID:FIA080114-017
Work Dxder: DTCXQ
Matrix:. SOLID

Date Collectedt 01/03/01 1500
Date Received: 01/08/01 0910

Total
Uncez't.. Prop Analysis

j4.sult QUftl 12v+/-) HCDate Date. 3atcb Y ld'

SR490.BY GFPC DOE 7500-SR MO PC'./q 7500-SR M~OD

stzrnt~ium go 1.69 0.40 0.47 01/24/01 02/01/01 1024214 90

NOTEMS
IDAt ar0 JM0cozp2eto without the cues nuarrtivs.

MsC is dftteMVind by JzwtZUwit peztozmance only.
B634 reuwts axe 9teate= than the 1we



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS309XX

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-018
Work Order: DTCXR
Matrix: SOLID

Date Collected: 01/03/01 1500
Date Received: 01/08/01 0910

Tota1
Unosrt. prep Analysis

Parameter Result Qual (2 o+/-) mDC Data DVat Batch ' Yld %

SR-90 BY (WPC .DOE 7500-SR MOD pC!/g 7500-SR MOD

strontiu.m 90 6.91 0.89 0.60 01/24/01 02/02/03.1024214 88

NOTE (8)-
Data ate inoplete without the case narrative.

DOC to datacmintd by inotru1ent performance only.
Bold results are greater than the we



STONE &WEBSTER ENGINEERING CORPORAION

Client Sample ID*. SA1SS31OXX

Quanterra, r Inc. - Radiodhemistry

Lab Sample ID:FAO80114-019
Work Order: DTCXV
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Unoart. Pxep Analysis

Reaaet ~ psult Qoal (2o+4/-) bO ate Data 3atCh # Yld Is

.SR-90 BY . =PC 002 7500-SR MOD pc±/g 7500-SR MOD

Strontium 00 4.23 0.95 0.56 01/24/01 02/02/011024214 899

NOTE (S)
Data are incomplete without the aseanarra&tive.

meC is determined by in~strument Performance only.
sold results axe ge~atex than the WDC



STONE & WEBSTER ENGINEERING CORPORATION

..Client Sample ID: SAISS311XX

Quantexra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-020
Work Order: DTCXW
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Votal
Unoert. Prep Analysis

Parameter Result Qual (2 +/-) HVC Data Date Batch # rld .A

aR-90.,Sr.GFPC DOE 7500-SR MOD pCi/g 7500-SR M0D

Strontium 90 4.6 1.0 0.6 01/24/01 02/01/011024214 74

NOTE (3)
Data are inconplets without the cave narrative.

"-HDC is detoekuodW by 1strament. peroxrouason ly.
sold results =0 greater than the boa



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS301XD

Quanterra, Inc. - Radiochemistry

Lab'Sample ID:FiA080114-021
Work Order: DTCXO
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
Uncuzt. .Trap Analysis

R1esult Qual (2 o+/-) ec Data Data Batch # YTd 4Parammte= ..

SR-90 BY G'PC 'DOE 7500-SR MOD pCi/g 7500-SR HOD

strontium 90 .0.05 U 0.39 0.67 02/24/01 02/01/01 1024214 71

NOTE (S)
Data are Incoxplete without the case nazzative.

MCC is determined by' instmamnt pirtozmana. only.
Aold aesulka &=e Vratex than the Me
V Ramaut is loAs than the sample datection, limit.



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAISS309XD

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-022
Work Order: DTCXl
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Totil
Unawrt. PrGp Analyaia

Paamte esult (Qual 12a+/-) M Date. Dath Batch 0 Yid

BR-90 BY GFPC DOE 7500-SR MOD pci/g 7500-SA MOD

gtftntium-9D 3.27 0.92. 0.63 02./24/03. 02/0i/01 3.02423.4 79

N~OTE (S)

Min. are incocaploet. without the came narr-ative.

ýMc is -deter.1daec by istrument Perormance only..
Sold wesu3.ts are greater than the W~C



STONE & WEBSTER EN~GINEERING COR~PORATION

Client Sample ID: SAISS311XL)

Quantera,, Inc. - Radiochemistry

Lab Sample ID:FIAO80114-023
Work Order: DTCX2
Matrix: SOLID

Date Collected: 01/03/01
Date Received: 01/08/01

1500
0910

Total
UflOat. Prop Analysis

Result Qua1 (2 o+./-) Hoc Date Date Batoh # yfd '

SR-90 BY GWPC DOg 7500-SR 14OD pci/g 7500-SR MOD

strou-ium 90 1.03 0.40 0.52 01/24/01 D2/01/01 1024214 86

NOTE (8)
Data are incomqaeto without the case nazrsttvo.w

MQC "E detmcmined by Instrument perftzmanico only.
Sold zonalte assegreater than the HVO



bMTHOD BLA~NK PZPORT

,Quanterra, Inc. - Radiochemlistry

Client Lot ID: F1A080114
Matrix: SOLID

Total
Unert.

Lab Sample XD
Prep A~nalysis

Parameter ktesult ual (2 o+/-) NDC Dat Date Batch # Yld t

SR-90 BY 'GrPC DO 7500-SR MWD pCi/g 7500-SR MVD FIA230000-234B

Strokti'um 90 -0.05 U 0.35 0.61 01/23/01 01/31/01 1023234 100

SR-90 BY GP DOE 7500-SR MOD pCi/g 7500-SR MOD FrA240000214B

Strontium 90 -0.11 U 0.43 0.75 01/24/01 02/02/01 1024214 98

MOTE (a)

)*ta mV Incomplits without the Case naaztIve.

b-)C Is datermined using insatrumant pecfatmmasa only
Sold results axe greatex- than the I)D0

U Bosult is long than the saizile detection, Limit.



Client Lot ID:
Work Order #:
matrix:

SR-90 BY dFPC DOE

Stzontium 90

sB-g0 BDy-.G"PC DOM

Strontium 90

FIA080114
DTAC
SOLID

SAMS•
Regult -

7500-SR pCi/g

-0.05 U
batch ** I

7500-SR pC±/q

1.84
Batch # 1

DUPLICATE EVALUATION REMOM

Quantezza, Inc. - Radiochemistry

Date Sampled:
Date Received:

Total Total
Ugnezt. DULCZ Utneert.

2a+/-) , Tld Result (2 o+/-)

7300-SR MOD

0.34 87 0.16 U 0.34 g
.024214 (Sample) 1024214 (Du.plicate)

7500-SR MOD

0.56 100 1.76 0.54 1

.023234 1Sample) 1023234 (Duplicate)

Yl

O00

01/02/00
01/05/01

Qc BI&WpIe IV

Ld pzegislon

P1A050206-007

367 %RPD

FIAOS0114-0D2

4 %iRPD

I.

Data &to iancmplete without the oeas nartattii.
Cslaulatiww Re ]perfo-med befoX roundinh to .awiod wound-off error in oula-lated toaulta

U Result is leas than the sample detection imit,.



Laboratory Control Sample Report

Quantera, Inc. - Radioohemistry

Client Lot ID: FIA080114

Matrix: SOLID

Total
UnCart,

Lab Sample XD
0C Contro1

.Parameter Spike Amount Result (2 T+/-)• % fld % Rea Limits

SR-90 'B GFPC DOE 7500-SR MOD pci/g 7500-SR MOD FIA230000-234C

Strontium 90 9.83 5.8 1.2 0.6 100 59 49 - 126

Batoh : 1023234 AnalyuisDate 01/31/01

8R-90 B? GPPC DOE 7500-SR MOD pCi/g 7500-SR MOD PIA240000-214C

strontium 90 9.83 11.4 2.4 D.8 76 116 49 -. 126

Batch #: 1024214 AnalysisDate 02/02/01

NOTE (a)

M0C s edetemmined by instrument performance only
Calcmlatione are performed before zounding to avoid round-of error in calculated results
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Appendix B:

Survey and Soil Sample Location Maps

00-0062 US. ARivw CoRPs OF ENGINEERS Appendix
00-0062 US. ARmy CoRps oF ENGmERs Appendix



SURVEY UNIT IA (High Level and Low Level Labs & Isotope Storage Area)
Sr-90 ACTIVITY TOTAL

SOIL SAMPLE CONCENTRATION !UNCERTAINTY +1-2 MDC
DESIGNATION COLLECTION LOCATION DESCRIPTION (pCilg) . (pCilg) (pCilg)

SAlSS301XX Stainless steel piping trench below high level lab sink 1.07 0.47 0.66SAlSS302XX Stainless steel iping trench under high level lab fume hood drain north end 0.20 - 0.39 0.66
SA1SS303XX Stainless steel piping trench under high level lab fume hood drain south end 1.84 0.56 .0.62
SAI.SS304XX Stainless steel pipin. trench below low level lab sink northwest comer 2.34. 0.60 0.51SAlSS305XX Stainless steel piping trench below UST area 0.98 0.42 0.57SAISS306XX Stinless steel piping trench junction of low level sink and UST drain lines 0.68 0.39 0.59
SAISS307XX Stainless steel piping fench below low level lab sink northeast comer 0.72 0.42 0.64SAlSS308XX Stainless steel pipe trench beneath low level lab cabinet area 1.69 0.48 0.47
SA1SS309XX Cast Iron piping trench beneath emergency shower drain area 6.81 0.89 0.60
SAlSS31OXX 'Stainless steel/cast iron common trench approximately 4 ft east of emergency shower drain 4.23 0.95 0.56SA1SS311XX Stainless steel/cast iron common trench approxi ,ately 8 ft east of emergency shower drain 4.60 1.00 0.60SAI SS301XD Stainless steel piping trench below high level lab sink - Duplicate 0.08 0.39 0.67SAl SS309XD Cast Iron piping trench beneath emergency shower drain area - Duplicate 3.27 0.81 0.63,z
SAI SS31 1XD Stainless steel/cast Iron common trench approximately 8 ft east of emergency shower drain 1.03 0.40 0,52

K (.



LOCATION
DESIGNATION DESCRIPTION OF LOCATION

1A-1 High Level Lab northwest corner on wall 0.48 meters above floor
I A-2 High Level Lab west wall 0.61 meters above floor
1 A-3 High Level Lab west wall 0.61 meters above floor
1 A-4 High Level Lab north wall 1.78 meters above floor
1 A-5 High Level Lab south wall 0.3 meters above floor
1 A-6 High Level Lab floor west side
1 A-7 High Level Lab northeast corner on partition between high & low level labs 0.48 meters above floor
1 A-8 High Level Lab south wall 1.6 meters above floor
1 A-9 High Level Lab floor south side
IA-10 High Level Lab floor north side
IA-11 High Level Lab east partition between high & low level labs 1.78 meters above floor
1A-12 High Level Lab south wall 0.3 meters above floor
IA-13 Low Level Lab floor east side
1A-1 4 Low Level Lab west partition wall between high & low level labs 0.48 meters above floor
1A-15 Low Level Lab east partitlon wall between low level lab & counting room 1.0 meters above floor1A-16 ILow Level lab north wall 1.78 meters above floor

I

i

( ( (.
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ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 1A (High Level and Low Level Labs & Isotope Storage Area)

DIRECT
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA SMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY

Ambient Background Sample Count (2
Location Designation Surface Background() Count DPM/100cm. (cpm) min) DPM/100cm2

IA-5XD Wall 153 233, 352 82.65 179 14
1A-9XD Floor (Soil) 215 284 303 82.65 185 20
1A-15XD Wall 179 222 189 82.65 143 . 0

Date: o01/16oi
Surveyor; Edmond Young "_

i

Direct Scan:

Removable Contamination:

(1) Background measurement performed using a wooden shield (I.e., result represents only gamma component)

Instrument Used: L2224 serial # 162420 143-89 scintillation probe # PR-171381
Instrument Efficiency: 0.2275

Instrument Used, L2929 serial # 163827 !43-10-1 alpha beta sample counter # 171322
Instrument Efficiency: 0.486

I
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HIGH LEVEL AND LOW LEVEL LABS &
ISOTOPE STORAGE AREA

Survey Unit. IA
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_,___SURVEY UNIT 1B (Counting Room, Wash.Room & Corridor 15)
SOIL SAMPLE

Map Locator DESIGNATION COLLECTION LOCATION DESCRIPTION

0 SAISS312XX Stainless steei/cast iron common tench approximately 12 ft east of emergency shower drain
p SAlSS313XX Stainless steel/cast iron common trench crossing corrddor 15,ramp north side
Q SAISS3I 4XX Stainless steel/cast Iron coinmon trench crossing corridor 15 ramp south side
R SAlSS315XX Cast iron common trench piping trench beneath distillation sink area in closet

_S I...SAISS314XD Stainless steel/cast iron common trench crossing corridor 15 ramp south side - Duplicate



SURVEY UNIT 15 (Count.ng Room, Wash Room & ConIdor 1i) "
$.1o0 ACTVITY TOTAL

SOIL SAMPLE CONCENTRATION UNCERTAINTY+I-2 MDC
DESIGNATIOM COLLECTION LOCATION DESCRIPTION (pCIlg) WI (pCNg) (pCIlg)

SAlSS312XX Stamils steeVcast Iron common &enwh wlop lnatly 12 fteastont enw y;;;wdmin 1.27 0.47 0.59
$A18S 313XXC SWab dts , stee ast r , Iro common ch cro .simng rid 15 romp noth s 0.3 0.36 0.60

SA1SS314XX StaklIm st t iron commi knh aosng cmidr 15 tamm sauth side 2.14 0.59 0.57
SAISS3I5XX Cast Iron comion trendc pn trenich beneath dbs6k1ton abik am* In doset 0.05 0.41 0.71
SA1SS314XD SgtablntS8 steecest Ior cmo nw trench wmakrtg curudor 15 mrmp south side- Duplicate 8.00 1.40 0.60
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LOCATION
DESIGNATION DESCRIPTION OF LOCATION

11B-1 Corridor 15 floor near entrance from corridor 45
1 B-2: Corridor 15 north wall (near entrance from corridor 45) 1.65 meters above.fioor
1B-3 Corridor 15 south wall 0.4 meters above floor
1 B-4 Corridor 15 north wall 0.2 meters above floor
1 B-5 Corridor 15 south wall 1.85 meters above floor
1 B-6 Corridor 15 floor
1 B-7 On south side of partition wall between counting room & low level lab 1.04 meters above floor
1 B-8 Corridor 15 north wall 1.65 meters above floor
1 B-9 Corridor 15 south wall 0.4 meters above floor

1 B-10 Counting room floor southwest comer
I 1B-11 Counting room floor northwest comer 0.18 meters from partition wall
I B-12 on east side (narrow portion bet. corridor & counting room) of corridor 15 north wall 0.2 meters above floor
1B-13 Corridor 15 southeast comer on south wall 1.85 meters above floor
1 B-14 Corridor 15 floor washroom (formerly w/sink) ---
1B-15 Counting room floor east side
1 B1-6 Counting room northeast comer on north wall 0.76 meter above floor
1 B-17 Counting room south wall next to entrance between counting room & corridor 15, 1.65 meters above floor



ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 1B. (Counting Room, Wash Room & Corridor 15)

DIRECT
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE,

MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA'SMEAR SR-90 SURFACE
...._____...._COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY

Ambient Background Sample Count (2
Location Designation Surface Background") Count DPM/100cm2  (cpm) m.in) DPMI100cm2 '

1 B-6XD Floor 166 272 466 82.65 153 0
1 B-1 5XD Floor 155 235 352 82.65 160 0
1B-17XD Wall 158 167 40 82.65 162 0

Date: 01116/01
Surveyor. Edmond Young

(1) Background measurement performed using a wooden shield (i.e., result represents only gamma component)

Direct Scan: Instrument Used: L2224 serial # 162420 43-89 scintillation probe # PR-1 71381
Instrument Efficiency: 0.2275

Removable Contamination: Instrument Used: L2929 serial # 163827 / 43-10-1 alpha beta sample counter # 171322
Instrument Efficiency: 0.486

I ( _ (
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COUNTING ROOM, WASH ROOM
& CORRIDOR 15

Survey Unit IlB



LOCATION
DESIGNATION DESCRIPTION OF LOCATION

2-1 Ejector Pit lower level west wall 1.78 meters above floor
2-2 Ejector Pit lower level northwest corner on west wall 1.78 meters above floor
2-3 Ejector Pit entry level floor on west wall 1.78 meters above floor
2-4 Ejector Pit lower level southwest corner of south wall 1.85 meters above floor
2-5 Ejector Pit lower level southwest comer of floor
2-6 Ejector Pit lower level west side of floor
2-7 Elector Pit lower level northwest corner on north wall 0.89 meters above floor

2-8 Ejector Pit entry level floor next to west wall on floor
2-9 Ejector Pit lower level underside of entry level floor 1.58 meters from north wall

2-10 Elector Pit lower level south wall 0.70 meters above floor
2-11 Ejector Pit lower level east side of floor
2-12 Elector Pit lower level northeast corner of floor
2-13 Ejector Pit entry level floor next to railing on floor

2-14 Elector Pit entry level floor on north wall 0.13 meters above floor
2-15 Ejector Pit lower level underside of ent!y level floor 0.43 meters from north wall
2-16 Ejector Pit lower level southeast comer on east wall 1.28 meters above floor
2-17 Elector Pit lower level east wall 1.28 meters above floor
2-18 iEjector Pit entry level floor on east wall 1.28 meters above floor

(. (.
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ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 2 Elector Pit room)

DIRECT
1 MINUTE DIRECT, MEASUREMENT TRANSFERABLE

MEASUREMENT TOTAL SR-90 SR-90 BETA SMEAR SR-90 SURFACE
RESULT, COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY
Amblent Background Sample Count (2

Location Designation Surface Background(') Count DPM/100cm 2  (opm) min) DPM/100cm 2

2-6XD Floor 159 206 207 82.65 178 13
2-SXD Floor 180 293 497 82.65 173 8

2-10XD Wall 158 227 303 82.65 148 0

Date: 01/16/01 ._
Surveyor Edmond Young -

Direct Scan:

Removable Contamination:

(1) Background measurement performed using a wooden shield (I.e., result represents only gamma component)

Instrument Used: L2224 serial # 182420 / 43-89 scintillation probe # PR-171381
Instrument Efficiency: 0.2275

Instrument Used: L2929 serial # 163827 / 43-10-1 alpha beta sample counter # 171322
Instrument Efficiency: 0,486



FIGURE 6-7 EJECTOR PIT ROOM

Survey.Unit 2
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LOCA-TIONDESIGNATION DESCRIPTION OF LOCATION

4-1 Southwest comer of west wall 0.94 meters above floor
4-2 Middle of west wall 0.94 meters above floor
4-3 Northwest comer of west wall 0.94 meters above floor
4-4 Floor south side near entrance
4-5 Floor north side
4-6 Northwest corner of north wall 0.41 meters above floor
4-7 Southeast comer on east wall of entrance 0.34 meters above floor
4-8 Northeast corner on east wall of entrance 0.34 meters above floor
4-9 Floor near north wall

4-10 North wall 1.26 meters above floor
4-11 South wall next to former stall area 1.04 meters above floor
4-12 East wall of entrance 1.81 meters above floor
4-13 East wall of former stall area 0.15 meters above floor
4-14 East wall of former stall area 1.62 meters above floor
4-15 Ceiling ventilation grate west side
4-16 [Ceiling ventilation grate east side



ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 4Men's Toilet)

DIRECT
MEASUREMENT

1 MINUTE DIRECT TOTAL SR-RO TRANSFERABLE
MEASUREMENT RESULT, SURFACE, SR-90 BETA SMEAR SR-90 SURFACE

COUNTS ACTIVITY RESULTS, COUNTS ACTIVITY.
Ambient • Background Sample CountLocation Designation Surface Background(I) Count DPM/100oon? ((pm 2 min) DPM/100ocm

4-4XD West Floor 197 258 268 82.65 153
4-6XD North Wall 199 271 316 82.65 151 0
4-14X0 East Wall 216 401 813 82.65 168 3

Background measurement performed usfng a wooden shield (i.e., result represents only gamma component)

Date: 01/16/01
Surveyor: Edmond Young

Direct Scan:

Removable Contamination:

Instrument Used: L2224 serial # 162420 /43-89 scintillation probe # PR-171381
Instrument Efficiency: 0.2275

Instrument Used: L2929 serial # 163827 / 43-10-1 alpha beta sample counter # 171322
Instrument Efficiency: 0.486

( (,



MEN'S TOILET

Survey U-nit 4

0.10 m



LOCATION
DESIGNATION DESCRIPTION OF LOCATION

5-1 Corridor South Wall opposite entrance to lab
5-2 Not accessible - use door to lab entrance 0.59 meters above right hand lower comer of door
5-3 Corridor 45 floor
5-4 Corridor South Wall next to ejector pit entrance
5-5 Corridor North'Wall opposite ejector pit entrance
5-6 Corridor 45 floor
5-7 Foyer floor next to shield wall outside entrance to x-ray treatment room
5-8 X-ray treatment room west wall 0.81 meters above floor
5-9 X-ray treatment room south wall 1.5 meters above southwest corner of floor

5-10 X-ray control room north wall 0.15 meters above floor
5-11 X-ray control room floor
5-12 X-ray treatment room floor
5-13 X-ray treatment room north wall 0.5 meters above floor
5-14 X-ray control room south wall 1.85 meters above southeast corner of floor
5-15 X-ray control room floor
5-16 X-ray treatment room floor
5-17 X-ray treatment room south wall 1.5 meters above southeast corner of floor

( (
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ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 5 (Corridor 45, Treatment Unit & Associated Equipment Room, and Foyer at Foot of Stairs)

DIRECT
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA SMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY

Ambient Background Sample Count (2

Location Designation Surface Background(') Count DPW100cm 2  (cpm) mln) DPM/1MOm 2

5-3XD Floor 196 220 105 82.65 147 0
5-6XD Floor 170 209 171 82.65 173 8
5-8XD Wall 271 550 1226 82.65 147 0

Date: 01/16/01
Surveyor. Edmond Young

Direct Scan:

(1) Background measurement performed using a wooden shield (i.e., result represents only gamma component)

Instrument Used: L2224 sedal # 162420 / 43-89 scintillation probe # PR-171381
Instrument Efficiency: 0.2275

Instrument Used: L2929 serial # 163827 / 43-10-1 alpha beta sample counter # 171322

Instrument Efficiency: 0.486
Removable Contamination:



SURVEY UNIT 5 (Corridor 45, Treatment Unit and Associated Equipment Room, and Foyer at Foot of Stairs)

SOIL SAMPLE
Map Locator DESIGNATION COLLECTION LOCATION DESCRIPTION

T SA5SS301XX Stainless steel/cast iron common trench crossing corridor'45 north side

U SA5SS302XX Stainless steel/cast iron common trench crossing corridor 45 center

V SA5SS303XX Stainless steel/cast iron common trench crossing corridor 45 south side

W SA5SS302XD Stainless steel/cast iron common trench crossing corridor 45 center - Duplicate Sample

(.. (



(
(.

mj

__________SURVE UNIT 5 (Corrdor 45. Tra~ment UnIt'and Associated Equipmen Rom and Foser at Foot oStairs)
ir40-ACTMTY TOTAL

SOIL SAMPLE CORCmNTRTION UNCERTAINTY +-2 MDC
DErIGMATION COLLECTIN LOCATION DESCRPTON. VaC~g (pCIg) I-(PcIug)
BA8 MI30XX . qalness saiaeace I=r common tsmnc amm miudor 4o north Wed -0.02. 0256 0.02
SASSSO2X aw~nim ftuwcas hmn comnun rendic crosswn coebrld4a cmnte 0.04 0.42 1 0.72 1
5A5S8300)O( . Stelnim steelcast hro common trench amsino coirdor 45 sutdh Aide 0.47 GQAQ 0.55m
§A5SS302)CD 1nzsssatelcms Ion common trendi ausaipg coldbr 45 center-. Pupftlca seangls -0.07 1 0.31 L0.54 1



FIGURE 6-4 CORRIDOR 45, TREATMENT UNIT AND ASSOCLATED

EQUIPMENT ROOM, AND FOYER AT FOOT OF STAIRS

Survey Unit 5
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LOCATION I
DESIGNATION DESCRIPTION OF LOCATION

•8A-1 X-ray shield-wall outside surface
8A-2 X-ray shield wall outside surface
8A-3 X-ray shield wall outside surface
8A-4 North wall 0.9 meters above floor in northeast corner
8A-5 East floor next to X-ray shield wall
8A-6 Southeast comer on floor near wall
8A-7 South wall 1.73 meters above floor
8A-8 North portion of floor 1.0 meter from wall
8A-9 Center"of room on floor

8A-1 0 South portion of floor near wall
.8A-1 1 Wall on.south side of room behind stairs to lower level 0.9 meter above.floor
8A-1 2 Wall on east side stairs to lower level, north comer 0.33 meter above floor
8A-1 3 Wall on east side stairs to lower level, south corner 0.33 meter above floor
BA-1 4 South wall 0.26 meters above floor
8A-1 5 Wall In southwest comer of room 1.15 meters above floor
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ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET
SURVEY UNIT 8A (Drum Storage Above Machine Room)

DIRECT
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA SMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY

Ambient Background Sample Count (2
Location Designation Surface Background() Count DPM/100cm 2  (cpm) min) DPMI100cm2

8A-9XD Floor 124 188 281 79.55 160 1
8A-1OXD Floor 161 205 193 79.55 165 6
8A-13XD Wall 150 190 176 79.55 172 13

Date: 01/2612001
Surveyor, Edmund Young

Direct Scan:

Removable Contamination:

(I) Background measurement performed using a wooden shield (i.e., result represents only gamma component)

Instrument Used: L2224 serial # 162420 /43-89 scintillation probe # 171381
Instrument Efficiency: 0.2275

Instrument Used: 12929 serial # 163827/43-10-1 alpha beta sample counter# 171322
Instrument Efficiency: 0.486

( (



SECONDARY RADMATERIAL STORAGE AREA

SECONDARY RADMATERIAL STORAGE AREA
ABOVE X-RAY MACHINE

Survey Unit 8A



LOCATION
DESIGNATION DESCRIPTION OF LOCATION

8"-1 North wall 1.65 meters above floor in northeast corner
8B-2 Northeast side of floor near doorway
8B-3 East side of floor next to wall -

8B-4 Southeast side of floor near doorway
8B-5 On south wall 1.86 meters above the floor
8B-6 North portion of floor next to wall
8B-7 North middle section of floor
86-8 South middle section of floor
8B-9 South portion of floor near wall

8B-10 North wall 1.66 meters above floor In northwest corner
8B-11 Northwest side of floor near wall
8B-12 West side of floor near wall
8B-13 Southwest side -of floor near wall
81-14 On south wall 1.84 meters above the floor

( _____________ (
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ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET
SURVEY UNIT 8B (RadMaterial Storage Area)

DIRECT
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE

MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA SMEAR SR-90 SURFACE
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY

Ambient Background Sample Count (2Location Designation Surface Baokground"1) Count DPMI100Cm 2  (cpm) 2in) DPM/100cm2

8B-1XD . Wall 182 203- 92 79.55 167 8
8B-3XD Floor 167 196 127 79.55 141 0
8B-8XD Floor 172 210 167 79.55 156 0

Date. 0J/26/2001,__,
Surveyor: Edmund Young

Direct Scan:

Removable Contamination:

(1) Background measurement performed using a wooden shield (i.e., result represents only gamma component)

Instrument Used; L2224 serial # 162420 / 43-89 sclntlllatlon probe # PR-171381
Instrument Efficiency: 0.2275

Instrument Used: L2929 serial # 163827/ 43-10-1 alpha beta sample counter # 171322
Instrument Efficiency: 0.486



RADMATERIAL STORAGE AREA

Survey Unit 8B
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Appendix C

1.0 INTRODUCTION

Cabrera Services, Inc. (CABRRA) will perform a Final Status Survey (FSS) of select
buildings on the St. Albans Veterans Administration Extended Care Center Facility (VAECC)
property located in Queens, New York. The FSS is designed in accordance with guidance
from the Multi-Agency Radiationi Survey and Site Investigation Manual (MARSSIM). The
number of samples .required per survey unit depends upon the scan sensitivity or scan
minimum detectable concentration of the instrumentation used and is a critical factor in
developing FSS design. The scan MDC can be estimated by using the methodology in
MARSSIM Section 6.7.2.1. This document provides the technical basis for estimating the
scan MDC for beta radiation using a Ludlum Model 43-89 detector or equivalent coupled to a
ratemeter. The type of ratemeter used has no bearing on calculating scan MDC.

1.1 Objective

The specific objective of this technical memorandum is to estimate the scan MDC of a plastic
scintillator to measure beta emitters on selected structural materials in the buildings on the
VAECC property during remedial and FSS activities. This is accomplished utilizing the
methodology and approach documented in MARSSIM (Section 6.7.2.1) for scanning of beta
emitters. It is important to note that this document is solely to be used to estimate scan MDC
prior to conducting surveys on the VAECC property.

2.0 ESTIMATION OF MINIMUM DETECTABLE COUNT RATE (MDCR)

The IVIDCR is dependent upon several factors including surveyor performance, instrument
sensitivity, distribution of contamination, etc.

2.1 Determination of Number of Source Counts

The MDCR is calculated by obtaining the minimum detectable number of source counts (Si)
in a given time interval, i. Si is calculated by using equation 6-8 in MARSSIM as:

S, =d b,7
where, d'-= is the detectability value associated with the desired performance selected from

Table 6-5 in MARSSIM

bi = background counts

The number of background counts will fluctuate with the type of structural material due to the
varying concentration of naturally occurring radioactive material present. A government
subcontractor performed a radiation survey of buildings in Maywood, New Jersey in March of
1998 (USACE 1998). During that effort, a local fire station and Building #52 were used to
obtain expected background responses from concrete, concrete block, and brick. The average
and maximum count rates for each of these materials, as determined during the 1998 survey,
are listed in Table 1. The listed values are assumed to be representative of background count

U.S. ARMY CoRn OF ENGP-NERS



Appendix C

rates that will be observed during the FSS of the VAECC building. Based upon manufacture
specifications for both of these instrument types, it is also assumed that the response of the
Ludlum Model 43-89 will be comparable to that of the Eberline AB-100 used during the 1998
survey.

Table 1. Average and Maximum Background Count Rates for Select Material from 1998
Survey.

Material

Brick Concrete Block Concrete Floor Concrete Wall

Average
Count Rate 606 387 341 365

(cpm)

Maximum
Count Rate 822 514. 549 537

(cpm)

Since the average and the maximum count rates for each of the concrete materials are similar
in value, it is assumed that any concrete material will exhibit approximately the same
background count rate. Therefore, an MDCR is calculated for brick and concrete only and the
MDCR for concrete will be applied to concrete floors, concrete walls, concrete block, etc. To
be .conservative, the maximum background count rate for the two materials is chosen as the
expected background count rate (822 cpm for brick and 549 cpm for concrete). This is
considered conservative because it will result in a higher scan MDC.

It is assumed that during a typical scanning survey an elevated source of radioactivity will
remain under the probe for one second. The width of the detector is 10 cm. This corresponds
to a scan speed of 10 cm per second. Therefore, the number of background counts in the
observation interval of one second when scanning concrete material is calculated as:

b, =(549 cpm =9.15 counts
60 "

m.rin )

The value of d' is selected from Table 6.5 in MARSSIM and is based upon the acceptable true
and corresponding false positive proportions or rates during scanning. For example, if a 95%
confidence level is placed on the ability to correctly detect the presence of radioactivity above
background, then there is only a 5% chance that radioactivity above background will be
missed. Further, if a 25% confidence level is placed on falsely identifying areas as containing
radioactivity above background, then 75% of the time areas not containing radioactivity above
background will be correctly determined as background. For the purposes of the FSS work
plan, a 95% confidence level will be used for correctly detecting the presence of radioactivity,
with an allowance for 25% false positive detection. The value for d' in Table 6-5 of

U.S. ARMY CoRP OF ENGINEERS
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MARSS]M for these confidence levels is 2.32. Therefore, the minimum number of source
counts, when scanning concrete maieriall is calculated as:

S, ='2_32 [95 = 7.02 counts

2.2 Calculation of MDCR

The MDCR is calculated by using equation 6-9 in MARSSIM.

MDCR S, 60

When a scanning survey is performed, the surveyor will investigate potential locations that
exhibit elevated count rates to' determine if the location contains radioactivity above
background.. It is assumed that a surveyor typically stops the probe over a suspect location for
four seconds before making a decision as to whether or not radioactivity above background is,
present. Therefore, when scanning concrete material, the MDCR is calculated as:

60sec.)
MDCR _-(7.02 epm) 160~•Se.))i5.3 epm

3.0 ESTIMATION OF SCAN MDC

The scan MDC is determined from the Minimum Detectable Count Rate (MIDCR), by
applying necessary conversion factors that account for surveyor performance, detector
efficiency, probe area, etc. The scan MDC is calculated by using equation 6-10 in MARSSIM
as:

Scan MDC MDCR

G'El probe area
100 cm2

where, MDCR = minimum detectable count rate

= instrument efficiency

Fs= surface efficiency

p = surveyor efficiency,

The Nuclear Regulatory Commission publication NUREG-1507 recommends surveyor
efficiency values between 0.75 and 0.5. To be conservative, 0.5 is chosen. Ludlum
Measurements, Incorporated lists the efficiency for the Model 44-116 probe for Tc-99 as
15%, which is the value used in the following calculation. The listed efficiency for the Model
43-89 for Sr-90 is 16%, which would cause a slightly conservative result. This efficiency is
assumed as the combined surface and instrument efficiency listed above. The probe area of
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the Model 43-89 is 126 square centimeters. The Scan MDC for concrete material is thus
calculated as:

Scan MDC.= 105.3 Gcm = 788 dpm

-fi-.5 015 c 126cm'
(d X 100 cm2j

Having a percentage of false positives does not require sampling, but rather further
investigation by either slowing the scan speed in the location of interest or performing an
integrated count. A higher false positive value is actually conservative because background
locations are investigated as though they contained residual radioactivity. The ramification of
increasing the false positive proportion is that survey scanning time is slightly increased.

The above calculation was repeated for calculation of the scan MDC for brick material.
However, due to the greater background count rate exhibited from brick, a false positive
proportion of 55% must be used to achieve the DCGL of 855 dpm and 60% in order to
achieve the DCGL of 590 dpm when surveying brick material.

4.0 SUMMARY

Using MARSSIM methodology, the calculated scan MDCs for a 43-89 scintillation detector
employed for this radiological survey is:

" For concrete material, the scan MDC is 788 dpmnlOOcm 2 when using a 25% false
positive and a 95% correct detection. When the false positive is adjusted to 50%, a
scan MDC of 557 dpm/100cm2 is achieved.

" For Brick material, the scan MDC is 839 dpm/100cn 2 when using a 35% false
positive and a 95 % correct detection. When the false positive is adjusted to 60%, a
scan MDC of 573 dpm/100cm 2 is achieved.

U.S. ARMY CoRP OF ENGINEERS
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Appendix D:

Static Measurement MDC Calculations
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Appendix D

St Albans VA Hospital Technical Memorandum

1.0 INTRODUCTION

The St. Albans Veterans Administration Extended Care Center (VAECC) housed a nuclear
medicine operation at the facility. This facility had laboratory research performed under an NRC
"Possession Only" byproduct materials license during the 1960s. Several areas of the facility
have elevated levels of Sr-90 surface contamination and volumetric material concentrations: The
facility will be decommissioned which will entail the use of field health physics instruments.

1.1 OBJECTIVE

The objective of this technical memorandum is to calculate the minimum detectable
concentration (MDC) for the health physics field instrument(s) used during cleanup. The
contaminant of concern (COC), Sr-90, is used for the MDC calculations.

2.0 MINIMUM DETECTABLE CONCENTRATION

The detection limits for field survey instruments are an important criterion to assure that proper
instrumentation is chosen for the field measurements to be taken. The MDC is the minimum
activity concentration, at a given confidence level, that the instrument is able to detect It is
dependent upon the instrument efficiency, the background, and count time of the sample and
background.

There are numerous MDC expressions (NRC 1997a) and (NRC 1997b) that may be utilized.
This technical memorandum utilizes the more recent expressions presented in Table 3.1 of (NRC
1997a) and Equation 6-7 of (NRC 1997b). The MDC formulas listed from Brodsky & Gallaghar
and by Strom & Stansbury in (NRC 1997a) are equivalent and simplify to the former expression
when the background count time and-the sample count time are equal to I minute. Equation 6-7
of (NRC 1997b) has a separate term, C, showing more clearly the detector efficiency variable
and other factors used to convert MDC counts to concentration. This expression, with a 1 minute
field background and sample count time is used as the basis for all calculations in this
memorandum.

3.0 MINIMUM DETECTABLE CONCENTRATION CALCULATION

3.1. Minimum Detectable Concentration Expression

The MDC expression from (NRC 1997b) based on 95 % confidence,ý and lminute count and
background time is:

MDC= C x (3 +4.65,[B-)

Where,'

C = Detector Efficiency, dpm/count
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Appendix D

St Albans VA Hospital Technical Memorandum

B = Background Count - I Minute, counts

3.2 Detection Equipment

A gas proportional counter such as the Eberline 43-68 or equivalent provides a highly sensitive
detector for detecting beta emissions. The manufacturer provides a beta efficiency of 0.30
counts per disintegration for Sr-901Y-90. This is similar to the gas proportional detector
efficiency for Sr-901Y-90 listed in (NRC 1997a) of 0.34 counts per disintegration.

Background is a variable in the MDC expression. Manufacturer data indicates a "typical"
background for a gas proportional detector of 350 counts per minute when detecting beta. Data
from (NRC 1997a) shows a similar background of 354 Counts per minute for the gas proportional
detector when detecting beta. This background is based upon an ambient gamma background of
approximately 10 pR/hr.

A gas proportional detector will normally provide a greater efficiency for detection of beta
radiation and therefore a lower MDA than other field instruments. However, these instruments
will also have a higher background due to ambient gamma background. Additionally, these
detectors are required to have a counting gas (P-10) that requires supply lines from the gas
supply to the detector. This may become unwieldy in the field.

An alternative is to utilize a scintillation detector that requires no special counting gas and
provides field flexibility with lower background contribution. Manufacturer data indicates a
"typical" background for a beta scintillation detector of 300 -350 counts per minute. The
efficiency for such detectors is 0.20 counts per disintegration for Sr-90/Y-90.

Since the surface being measured is concrete in a below grade level basement facility, the
detector background will depend significantly on the beta and gamma background at the site.
Constituents in the concrete such as aggregate may change the background substantially. Data is
presented in an MDC table to illustrate the variability of MDC with background.

3.3 Results

3.1.1 Surface MDC

Table 1 lists the MDC values for a gas proportional detector in terms of disintegrations per 100
cm2 and pCi per 100 cm2 based on background rates varying from 350 to 1000 counts per
minute. Table 2 lists the corresponding MDC values for a PhoSwich scintillation detector.

3.1.2 Estimated Volumetric MDC

Assume the surface is contaminated to a depth in excess of the maximum range of a Y-90 beta
particle in concrete (0.468 cm max range; RAD 1970) having a density of 2.35 g/cm 3. It is
further assumed that 100% of the beta particles originating from a depth of less than 0.0468 cm
(one-tenth of the maximum range of the Y-90 beta) below the concrete surface and that are
emitted in the direction of the detector are detected. None of the beta particles emanating from a
location deeper than 0.0468 cm from the surface of the concrete reach the detector. Assuming
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uniform distribution of any contamination in this thin slab of "near surface"' concrete and
adjusting for the density of concrete -2.35 glcm3) results in a total mass of contaminated concrete
of:

100 cm2 x 0.047 cm x 2.35 g/cm 3 = 11 g

A simplified estimate of the volumetric concentration activity MDA may be made by dividing
the areal concentration MDA by this thin section of concrete representing one tenth of the
maximum range of Y-90 beta particles in the concrete. Table 3 lists this estimate of volumetric
concentration activity as a function of background and detector.

4.0 CONCLUSION

A gas proportional detector is expected to have a field MDC of 300 dpm/100 cm2 at typical
background levels as provided by the equipment manufacturer.

A beta scintillation detector is expected to have a field MDC of 418 dpmn/100cm 2 at typical
background levels as provided by the equipment manufacturer.

Field MDCs for Sr-90/Y-90 are expected to range from 300 to 750 dpm/100cm2 depending upon
the detector and background rates experienced in the field. The corresponding estimated field
volumetric MDCs are expected to range from 11 to 31 pCi/g.
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TABLE 1

MDC VERSUS BACKGROUND FOR GAS PROPORTIONAL DETECTOR

Efficiency }I
Factor, C Background, B MDC Result MDC Result

(DPM/Count) (Counts) (DPMI100 cm2) (pCIl1OO cm2)
3.33 350 300 135
3.33 400 320 144
3.33 500 356 160
3.33 600 389 175
3.33 700 420 189
3.33 .800 448 202
3.33 900 475 214
3.33 1000 500 225

TABLE 2

MDC VERSUS BACKGROUND FOR BETA

SCINTILLATION DETECTOR

Etticlency
Factor, C Background, B MDC Result MDC Result

(DPMICount) (Counts) (DPMI100 cm 2 ) (pCi/10 Ocm2 )

5 300 418 188
5 400 480 216
5 500 535 241
5 .600 585 263
5 700 630 284
5 ;800 673 303
5 900 713 321
5 1000 750 338
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TABLE 3

ESTIMATED VOLUMETRIC MDC VERSUS BACKGROUND FOR

GAS PROPORTIONAL AND BETA SCINTILLATION DETECTORS

~-V o lu m etric M D C
G Gas -Volumetric MDC

Background, B Proportional, Beta Scintillation,
(Counts) pCi/g p C 1/g

300 11 17
350 12 18
400 13 20
500 .. 15 22
600 16 24
700 17 26
800 18 28
900 19 29
1000 20 31
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Beta Source Response Control Chart for Ludlum 2221 (SN161581)
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Beta Background Control Chart for Ludlum 2221 (SN161581)
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Beta Source Response Control Chart for Ludlum 2224 (SN162420)
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Beta Source Response Control Chart for Ludlum 2929
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Beta Background Control Chart for Ludlum 2929
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Beta Source Response Control Chart for Ludlum 2929 (SN 171590)
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Beta Background Control Chart for Ludlum 2929 (SN 171590)
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Revision 0 99/2000 St. Albans Project 00-062 Air Sampling and Analysis

1.0 PURPOSE

This procedure provides the methods Cabrera Services, Inc. (CABRERA) uses in
operation of air samplers and calculation of radioactive particulate activity in air
sample. This procedure describes the methods used to calculate Derived Air
Concentration (DAC) DAC-hour exposures to workers. Adherence to this
procedure will provide reasonable assurance that the surveys performed have
accurate and reproducible results.

2.0 APPLICABILITY

This procedure will be used by CABRERA personnel to: operate air samplers during.
surveys and work activities at the St. Albans VAECC facilities, calculate, and
record DAC-Hour exposures to workers.. Air samples are performed when the
average beta contamination on facility surfaces, equipment and waste packages
exceed the contamination limits specified in Table 1 of the Radiation Protection
Program (RPP) and included as Appendix A of the HASP. Air monitoring shall
be performed in areas where there exists potential to exceed 10 percent of any
DAC.

13.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

Not Applicable

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 Air samplers should only be operated in temperatures between -40 F
to 1220 F.

3.3.2 Air sampler inspections shall be performed by qualified Health
Physics personnel.

4.0 REFERENCES

9 HASP Safety and Health Program (Radiation Safety Program)
0 OP-001 Radiological Surveys
e OP-021 Alpha-Beta Sample Counting Instrumentation
9 Reg Guide 8.25 Air sampling in the Workplace
e NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)
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5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area, access to which is limited by the licensee for the
purpose of protecting individuals against undue risks from exposure to
radiation and radioactive materials. Restricted area does not include areas
used as residential quarters, but separate rooms in a residential building
may be set apart as a restricted area.

5.2 Smear Sample Survey - A survey technique using filter paper smears to
determine quantities of alpha and beta emitting radioactive material which
can be removed from facility surfaces and waste packages.

5.3 Air Sample Survey - A survey technique which collects particulates from -a
known volume of air and determines the concentrations of radioactive
materials associated with the airborne particulates.

5.4 Annual Limit on Intake (ALl) - The annual limit on intake (ALl) of radioactive
materials is the smaller amount of radioactive material taken into the body
of an-adult workerby inhalation or ingestion in a year (40 hours per week
for 50 weeks) that would result in a committed effective dose equivalent
(CEDE) of 5 rem or a committed'dose equivalent (CDE) of 50 rems to any
individual organ or tissue.

5.5 Derived Air Concentration (DAC) - Derived air concentration is the
concentration of a given radionuclide in air which, if breathed by "reference
man" for a working year (40 hours per week for 50 weeks) under the
conditions of light work (inhalation rate of 1.2 cubic meters of air per hour),
results in an air intake of one ALl.

5.6 DAC-Hour - The product of the concentration of radioactive material in air
(expressed as a multiple of the derived air concentration for each nuclide)
and the time of exposure to that nuclide, in hours, 2000 DAC-Hours
represents one ALl.

5.7 Airborne Radioactivity Area - A room, enclosure or area in which the
radioactive material is dispersed in the form of dusts, fumes, mists,
particulates, vapors and the concentration of the dispersed radioactive
materials in excess of:

5.7.1 The derived air concentrations (DAC's) specified in Table 1, column
3 of Appendix B, Title 10 Part 20 of the Code of Federal Regulations,
or

5.7.2 Concentrations such that an individual present in the area without
respiratory protective equipment could exceed, during the hours the
individual is present in a week, an intake of 0.6 percent on the
annual limit on intake (ALl) or 12 DAC-hrs.
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5.8 Effluent Monitoring - A process, by which discharge of effluents to the

environment of isotopes listed in, CFR Title 10 Part 20 Appendix.B Table 2

column 1, is measured.

5.8.1 The limit for Sr-90 is 6E-12 uCl/cc

5.8.2 Monitoring of effluent discharge must be continuous during operation
'of the system

.1* 6.0 EQUIPMENT

6.1 Air sampling equipment will be selected for the type of analysis specified in
the HASP. All samplers will be properly calibrated and the calibrations
current.

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of air sampling and air sampling analysis are familiar with
this procedure, adequatelytrained with the specific instrument being used
to perform surveys.

7.2 Radiation Safety Officer (RSO) -The RSO is responsible for monitoring
compliance with this procedure and training personnel in the use of the air
sampling and air sampling analysis. The RSO can also assist in the
interpretation of the results obtained during surveys.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site,-the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT performing air sampling and
air sampling analysis are responsible for knowing and complying with this
procedure.

8.0 INSTRUCTIONS

8.1 Initial Preparation

8.1.1 Select the air sampler to be used for the type of sample to be used
and verify that the instrument has a currently valid calibration. If the
work area contains radioiodine or tritium, contact the radiation safety
officer for special sampling procedures before proceeding.

OP-002 CABRERA SERVICES, INC. PAGE 3 OF 14
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8.1.1.1 Area air samples are normally collected with a low volume
air sampler having normal airflow of I CFM to 5 CFM.

8.1.1.2 Breathing zone air samples are normally collected using
lapel air samplers, which have a normal airflow of I to 5
liters per minute.

8". 1.1.3 Effluent samples are normally collected using in-line isokinetic
sampling systems that match duct airflow speed with sample line
speed.

8.1.1.4 All air sampling devices shall be calibrated to ensure
accurate sample volumes are collected. The frequency of
calibration shall not exceed one (1) year.

8.1.2 Attach the air sampling head to the intake of the low volume sample
pump, to the tygon tubing of the Lapel sampler, or to the sampling
system of the effluent discharge system.

8.1.3 Obtain the filter paper to be used in the sample and mark the
backside of the filter witha unique number, which will represent the
sample. During the collection and handling of air sample filter
papers, caution must be used to prevent the samples from being
contaminated by other radioactive materials.

8.1.4 Place the filter paper in the holder and position the sampler as
indicated below.

8.1.4.1 Area air samples ate collected by placing the sample head
at a distance of 3 to 6 feet above the floor and as close to
the work area as practical. If there is airflow in the work
area, the samplershould be placed "down wind" of the area
where workers will be resuspending radioactive particulates
into the workers atmosphere.

8.1.4.2 Lapel air samples are collected from workers breathing
zone. The sample head is attached to the shoulder of the
worker with the sample head facing forward. The tygon
tubing connecting the sample head to the pump is run down
the back of the worker with the sample pump attached to the
workers belt.

8.1.4.3 Inline air samples are collected from exhaust system/vent
systems. The sample head is placed between the sample
probe and the sample pump in a smooth path without
obstruction. Airflow should be matched to the flow in the
system being sampled.
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8.2 Collecting the sample

8.2.1 When the sample head is in position, start the sample pump and
adjust the flow rate to the highest flow rate, which can be maintained
without flow rate fluctuations or, in the case of effluent sampling,
adjust to that specified by special instructions.

8.2.2 Record the time the sample was started and the initial flow rate of
the sample pump on Form OP-002-01, Air Sample Data Sheet.
Record the following effluent sampling data: System description,
Flow rate in LPM, Time and date start on Form OP-002-04

8.2.3 If possible, identify the radionuclides, which will be encountered in
the work area and record the radionuclides along with the DAC for
each radionuclide in the space provided on the Air Sample Data
sheet. If a mixture of radionuclides is present, the DAC used in the
calculations of DAC-Hours will be the most restrictive concentration.

8.2.4 Collect the sample for the maximum time possible, which represents
the exposure encountered by the worker.

8.2.5 At the end of the collection period, note the flow rate of the sample
pump and record this flow rate and the time, which the sampling
stopped on the Air Sample Data sheet.

8.2.6 Effluent sampling must be in progress any time the system is
operating. Any time a sampler is found to be hon-operational during
system operation contact the RSO or duly authorized representative.
Record the time the sample system was stopped and calculate the
total volume of air sampled on the Air Sample Data Sheet.

CAUTION: Be sure not to remove activity from the sample surface. Handle the.
filter with care.

8.2.7 Remove the sample filter and place the filter in an individual
envelope or poly bag to ensure no possibility of contamination by
other sources of radioactivity.

8.2.8 Record the names of workers who were. in the area and the time
spent in the work area on the Air Sample Data sheet.

8.2.9 Determine the average sample flow rate by adding the initial sample
flow rate and the final sample flow rate and dividing by 2. Record the
average flow sample flow rate in the space provided on the Air
Sample Data sheet.
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8.2.10 Calculate the total air volume sampled by multiplying the average
flow rate in cubic centimeters per minute by the total minutes the
sampler operated using the indicated spaces on the Air Sample Data
sheet.

8.3 Determining minimum detectable activity (MDA) - During calculations or air
concentrations in the following sections, the MDA for each analysis is
calculated-to determine the statistical significance of the calculated air
concentrations.

8.3.1 For each air concentration calculation (alpha and beta) in the
following sections, calculate the MDA using the following formula:

k'2 .+ A,,

MDA in pCi/cm3 = '6 106

(2.22 x 10 )(E)(V)

Where:

E = Counter efficiency in CPM/DPM

Rb = Background Count Rate in CPM

Tb = Background Counting Time in Minutes

Ts+b = Sample Counting Time in Minutes

V = Sample Volume in cm3

2.22X106 = Disintergrations per minute per microCurie (DPM/uCi)

k, = 1.645 for a confidence level of 95% and 1.96 for a
confidence level of 99%

8.3.2 If the MDA is larger than '10% of the Derived Air. Concentration,
recount the background for a longer time and/or increase the sample
count time to lower the MDA. (The maximum count time should not
exceed 1 hour for background and 30 minutes for the sample). Enter
the MDA for each air concentration calculated in the space provided
on the Air Sample Data sheet.

8.3.3 When calculating MDA for Effluent air analyses, use a minimum of
four (4) hours. MDA must be less than the limit listed in 10 CFR 20
Appendix B Table 2 Column 1 (insoluble). If this value (6E-12 for Sr-
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90) is exceeded contact.the RSO or duly appointed representative.

8.4 Initial Air Sample Analysis - The initial analysis of air sample provides the
air concentrations for short-lived radionuclides and a first estimate of the
long-lived air concentrations. In situations where there is a potential for
worker intakes to exceed 40 DAC-Hours in a week or if the radionuclides of
interest are short-lived, air samples should be available before work
resumes the following day.

8.4.1 Air-particulate samples are to be analyzed as a minimum for gross
alpha and gross beta activity using a Ludlum Model 2929 Dual
Channel Scaler or equivalent.

8.42 Place the air sample collection media in the sample counter with the
upstream collection side toward the detector. Count the air sample
and calculate the sample activity and record results on appropriate
form(s)..

8.4.3 Record the alpha and beta sample DPM results in the Air Sample
Data sheet.

8.4.4 Calculate the alpha and beta air concentrations using the following
formula. Adjustment due to alpha self absorption are made as
appropriate.

Air Concentration (uCi /icc) =aorfDPM
(2.22 x 106. DPM / pCi)(Sample Volume(cm 3))

8.4.5 Enter the alpha and beta air concentrations on the Air Sample Data
sheet in the space provided for the initial air concentrations.

NOTE: If the air sample concentration is greater than 10% of the DAC value,
notify the RSO or duly authorized representative for further instructions.

8.4.6 If the air concentration is less than 10 percent of the most restrictive
DAC, no further analysis of the air sample is required. If the air
concentration exceeds 10% of the DAC concentration, proceed with
the analysis in section 8.5.

8.5 Air sample analysis for long-lived radionuclides - This analysis allows for
decay of naturally occurring radionuclides and provides for correcting air
concentrations for naturally occurring radionuclides.

8.5.1 Air particulate samples are analyzed following 12 hour decay, and
again at 72 hours if necessary to allow for decay of radon, for gross
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alpha and gross beta using a Ludlum Model 2929 Dual Channel
Scaler or equivalent.

8.5.2 Place the air sample in the sample counter with the collection side
toward the detector. Count the air sample and calculate the sample
activity and record results on appropriate form(s).

8.5.3 Record the alpha and beta sample DPM results in the Air Sample
Data sheet.

8.5.4 Calculate the alpha and beta air concentrations using the following
formula. Adjustments due to self absorption are made as
appropriate.

a or/) DPMAir Concentration (pCi c c)= orfDP
(2.22 x 1 06 DPM / ,tCO(Sample Volume(cm 3 ))

8.5.5 Enter the alpha and beta air concentrations on the Air Sample Data
sheet. in the space provided for the 12-hour decay concentrations. If
the 12-hour decay air concentrations is below 10% of the DAC no
further analysis is required.

8.5.6 If the 12-hour air concentration is above 10% percent of the DAC
value, recount the air sample following 72 hours of decay from the
time the sample was stopped. Calculate the air concentration using
the formula in step 8.5.4 and record the air concentrations in the
space provided for the 72-hour decay air concentration on the Air
Sample Data sheet. If the 72-hour air concentration is below 10% of
the DAC value, no further analysis is required.

8.5.7 If the air concentrations exceed 10% of the DAC values, notify the
RSO or duly authorized representative for further instructions. Save
the air sample for possible- further analysis. For air samples, which
exceed 10% of the DAC values, an exposure is assigned to the
workers residing in the area where the sample was taken.

QP-002 CASRERA SERVICES, INC. PAGE8 OF 14
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8.6 Assignment of DAC-Hour exposures to workers

8.6.1 For air samples which exceed 10% of the DAC values, calculate the
workers DAC-Hour exposure using the following formula:

Exposure in DAC-Hours - C

Where:

A = Area or Lapel air sample concentration in uCi/cm 3

B = Hours worker was in the calculated air concentration

C = DAC air concentration in uCi/cm 3 from regulatory reference.

8.6.2 Enter the DAC-Hour exposure on the column provided on the Air
Sample Data sheet. If respiratory protection was used during the
exposure period, contact the RSO or duly authorized representative
for the protection factor used to adjust DAC-Hour exposure.

8.7 Effluent Air Discharge Calculation

8.7.1 Calculate the discharge concentration using the following formula:

AirConcentraton(/ui/cc)= DPM
(2.22x 106 DPMI/uCz)(SampleVolwze(cni))

Record the value on the Data sheet and inform the RSO or his duly
authorized representative if the value exceeds, either the value listed
in 10 CFR 20 Appendix B Table 2 Column 1. (This value is 6E-12 for
Sr-90), Or greater than the MDA for the measurement.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality. Assurance

9.1.1 The alpha and beta counter used to count air samples will be
calibrated daily when inwith a known radioactive source with activity
traceable to the National Institute of Standards and Technology
(NIST).

9.2 Records

9.2.1 Documented information shall be legibly written in ink.
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9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shalt be entered, initialed, and
dated.

9.2.3 The health physics technician performing air sampling and analysis
shall ensure that this procedure is the most current and approved
revision.

9.2.4 The health physics technician performing air sampling and analysis
shall review all applicable forms for accuracy and completeness.

9.2.5 Entries on and any other pertinent forms must be dated and initialed
by the health physics technician performing the air sampling and
analysis to be valid.

9.2.6 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

OP-002-01 Air Sample Data Sheet

OP-002-02 Daily Air Sample Record

OP-002-03 Contamination Limits

OP-002-04 Effluent Air Sample Data Sheet
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OP-002-01

Air Sample Data Sheet

Date

I *

I.

Sample #.

Description:

Radionuclides: DAC value:

DAC value:

DAC value:.

WWnIUal sample flow rate: _ Time sampler on: ,

Final sample flow rate: Time sampler off__

Average sample flow rate: . Total sample time: hours

Total sample volume: rcm

Initial Air Concentration:

Alpha = 41Ci afcrn Beta __ _ pCi lyw

MDA = RCi crlcm MDA = _ _ CJ 0/cm3

12 Hour Decay Air Concentration:

Alpha = ...... _ pCI icdm?

MDA = pCI adcm 3

72 Hour Decay Concentration:

Alpha w _jCI alcm3

MDA = pCi cdcm3

Beta _ _ pCi plcar

MDA = _ pCi P/crn

Beta = pCi 13crm

MDA = _ pCi i3/cn3

Performed By:.'_ Date:..... . .. . .

(ABRERA SERVICES, INC. PAGE 11 0F14
%I"-UU4 CABRERA ERVICES, INC. PAGE 11 OF 14
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OP-002-02

Daily Air Sample Record

Worker Name Sample Final Time Time Total Conc~entration DAC-Hour

Date Count In out time (uCIIcm 3 ) Exposure

Date (Hrs.)

CABRERA SERVICES, INC. PAGE 12 OF 14
CAf3RF-RA SERVICES, INC. PAGE 12 OF 14



Ar Samdina and Analvsis
Revision 0 9/9.2000 St. Albans nroiect 00.062 A i a Aay

OP-002-03

Contamination Limits from Table 'l of RPM

OP-002 CASRERA SERVICES, INC. PAGE 13 OF 14
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OP-002-04

Effluent Air Sample Data Sheet

Sample # __Date ,,

Description:

Radionuclides: Effluent Air Limit_

Radionuclides: Effluent Air Limit-

Sample flow rate: Time sampler on:

Sample flow rate: .Time sampler off.

Total-sample time:_ _ _ hours

Sample Flow Rate in Liters/minn X time In minutes = Total sample volume: .. Liters X 1000 = cmZ

Air Concentration:

Air Concentraion (ACi/cc) =P
(2.22x 106. DPM/,gCz)(Sample Volmne(cm3 ))

Activity = lP/Ci p/cm3

MDA _ _, UCi A/cm 3

OP-002 CABRERA SERVICES, INC. PAGE 14 OF 14
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Permits

1.0 PURPOSE

This procedure describes the circumstances when a Radiation Work Permit
(RWP) is required on Cabrera Services Inc. (CABRERA) Projects and addresses
the requirements for planning, developing, issuing, using, modifying and
terminating RWP's. The RWP provides a complete document addressing
existing radiological conditions, work scope, radiological limitations, specific
protective requirements, ALARA considerations and instructions to radiation
workers. Adherence to this procedure will provide reasonable assurance that
personnel exposures will be below specified limits, personnel will remain free of
contamination and radioactive material contamination will not be spread beyond
the designated contamination area location.

2.0 APPLICABILITY

This procedure will be used at the discretion of the Health Physics Technician or
Project Manager to initiate an RWP prior to jobs where CABRERA personnel enter
areas where; contamination is present above the limits specified in the Radiation
Safety Program (RSP), when radiation exposure rates classify the work area as a
radiation area, when air concentrations could exceed. 10% of the Derived Air
Concentration (DAC). This procedure describes the radiological surveys
required to generate an RWP and provides guidelines to specific protective
measures required based upon the radiological conditions in the work area.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

3.1.1 No work shall be performed involving radioactive material without
initiation of an RWP unless otherwise directed by the RSO or duly
authorized representative.

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 All work activities performed under this procedure shall be in
accordance with Specific Project Health and Safety Plan (HASP) and
its RSP.

AP-012 Cabrem Services, Inc. Page 1 of 11
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3.3.2 The RWP requirements may be upgraded by the RSO or duly
authorized representative. RWP requirements may not be
downgraded except as described in paragraph 8.3.

3.3.3 Whenever practical, airborne radioactivity shall be controlled by the
use of engineering controls. Engineering controls include, but are
not limited to, decontamination, HEPA vacuums, ventilation, and
containment.

3.3.4 A control point shall be set up at the discretion of the RSO or duly
authorized representative at the location of entrance/exit to a
contaminated area. At this control point, anyone exiting the
Scontaminated area shall frisk all materials, including hands and feet,
and notify the HPT if activities are above the levels presented in
Table V of the Radiation Safety Program.

4.0 REFERENCES

* HASP. Safety and Health Program (Radiation Safety Program)
* OP-001 Radiological Surveys
* OP-002 Air Sampling and Analysis
* OP-019 Radiological Posting
a OP-020 Operation of Contamination Survey Meters
* OP-021 Alpha-Beta Counting Instrumentation
* OP-022 Operation of Ionization Chambers
* OP-023 Operation of Micro-R Meters

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Airborne Radioactivity Area - A room, enclosure or area in which
radioactive material is dispersed in the air in the form of dusts, fumes,
particulates, mists, vapors, or gases and the concentration of the dispersed

radioactive material is in excess of:

5.1.1 The derived air concentrations (DAC's) specified in Table 1, column
3 of Appendix B, Title 10 Part 20 of the Code of Federal Regulations.

* 5.1.2 Concentrations such that an individual present in the area without
respiratory protective equipment could exceed, during the hours the
individual is present in a week, an intake of 0.6% of the annual limit
on intake (ALI) or 12 DAC-hours.

AP-012 Cabrera Services,-lnc. Page 2 of 11
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5.2 Contaminated Area -A restricted area that has radioactive materials above
the limits specified in the Final Decommissioning Plan in the form of dusts,
particulates, and sorbed contaminants that could adhere to personnel
clothing and skin while working in the area.

5.3 Radiation Area - Any area accessible to personnel in which there exists
- ionizing radiation at dose rates such that an individual could receive a deep

dose equivalent in excess of 5 millirems in 1 hour at 30 centimeters from
the radiation source or from any surface that the radiation penetrates.

5.4 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.5 Personnel Survey - A survey with radiation detection instrumentation that
measures the amount of radioactive materials on personnel clothing or skin
surfaces.

5.6 Lens Dose Equivalent (LDE) - Exposure to the lens of the eye taken as the
dose equivalent at a tissue depth of 0.3 centimeters.

5.7 Shallow Dose Equivalent (SDE) - External exposure of the skin or extremity

taken at a tissue depth of 0.007 cm and averaged over an area of 1 cm2.

5.8 Total Effective Dose Equivalent (TEDE) - TEDE is the sum of the deep

dose equivalent (external dose) and the committed effective dose
equivalent (internal dose).

5.9 Total Organ Dose Equivalent (TODE) - TODE is the sum of the external
component (deep dose equivalent) and the internal component (committed
dose equivalent to an organ or tissue).

6.0 EQUIPMENT

None Required

7.0 RESPONSIBILITES

7.1 Project Manager (PM) - The PM is responsible for ensuring that all
necessary personnel are familiar with this procedure, adequately trained in
the used of the procedure, and have access to a copy of this procedure.

APi2CbeaSries n.Pg fI
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7.2 Radiation Safety Officer (RSO) - The RSO is responsible for monitoring
compliance with this procedure and training of personnel working with this
procedure. The RSO ensures the HPT are qualified by training and
experience to perform the requirements of this procedure. The RSO is
responsible for issue, control, and termination of RWP's.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT are responsible for
performing the necessary surveys in support of RWP's, and job coverage of

* RWP's. The HPT has the responsibility to stop work if any unsafe condition
exists in the work area, non-compliance with procedural requirements.
occurs, or significant changes in radiological conditions occur.

7.5 Radiation Workers - Radiation Workers are responsible to read,
understand, sign, and comply with the provisions of the RWP.

8.0 INSTRUCTIONS

8.1 Conditions Requiring an RWP

8.1.1 Work involving radioactive material shall require a RWP unless
otherwise directed by the RSO or duly authorized representative.

8.1.2 Listed below are examples of jobs that require a RWP. If there is
any question whether a job requires a RWP, the final determination
will be made by the RSO or duly authorized representative.

8.1.2.1 Work on or with material having total fixed activity in excess
of 1000 dpm/100 cm 2 1, y and/or 100 dpmrln00 cm2 (X.

8.1.2.2 Work on or with material having loose surface activity in
excess of 20 dprn/100 cm2 a and/or 200 dpm/1 00 cm2 O , 7 to
1000 dpm/100cm 2 13, y depending on the nuclide(s) present.

8.1.2.3 Filter changeouts of contaminated or potentially
contaminated systems (i.e., Pre-filter, HEPA filters).

AP-012 Cabrera Services, Inc. Page 4 of 11
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8.1.2.4 Work on any contaminated or potentially contaminated
ventilation system where the integrity of the system may be
breached or the interior accessed.

8.1.2.5 When air operated tools are to be used in a manner that is
likely to generate airborne contamination.

8.1.2.6 Any job requiring welding, grinding or burning on
contaminated material or equipment.

8.1.2.7 Work in a posted Airborne Radioactivity Area.

8.1.2.8 Work in a posted Radiation Area.

8.1.2.9 Work in a posted Contaminated Area.

8.1.3 Direct surveillance by qualified RSO or duly authorized
representative may be used in lieu of a RWP in an emergency
situation. The RSO or duly authorized representative have the
authority to direct all matters associated with radiation protection and
shall specify the radiological requirements to control personnel
exposure to radiation.

8.2 RWP Initiation

8.2.1 RWPs are initiated by the cognizant individual responsible for the
task. The initiator shall complete the location of work, detailed
description of work, and job supervisor on Attachment 1. A RWP
addition sheet (AP-012-02) shall be used as needed and attached to
the RWP.

8.2.2 Work to be performed shall be clearly described.

8.2.3 The RSO or duly authorized representative shall approve the RWP.
The RWP will not be approved unless the detailed description of
work can be clearly understood.

8.2.4 The RSO or duly authorized representative may request that a
detailed procedure be prepared if, in his/her opinion, the description
of the work to be performed is unclear or the safety risks are
considered to be high.

8.2.5 RWP numbers consist of the project name and a year prefix followed
by the next available sequential number. Record the RWP number

...... •arnea sevcs =nc Pag 5 otI
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in the RWP Log sheet (AP- 012- 03) with a brief description of the
description of work and on AP-012- 01 in the RWP "No." box.

8.2.6 The RSO or duly authorized representative shall complete the
summary of radiological conditions and required radiological control
sections of AP-012-01. Historical and/or pre-job surveys should be
used for the radiological condition section.

8.2.7 The RSO or duly authorized representative shall review and approve
the RWP prior to implementation.

8.2.8 An RWP may remain in effect for the duration of the job. However,
RWPs authorizing work for periods anticipated to be greater than
one month should be reviewed and re-authorized on a monthly
basis.

8.3 RWP Implementation

8.3.1 Individuals authorized to work on the RWP shall print and sign their
name on the original copy of the RWP, indicating that they have read
and understand the RWP requirements. The RSO or duly authorized
representative is responsible for ensuring the proper implementation
of the RWP.

8.3.2 A copy of the RWP should be kept at the job site.

8.3.3 Individuals may be added to a non-terminated RWP by the HPT and
are required to sign both the original and working copy.

8.3.4 Changes made to a non-terminated RWP shall be authorized by the
by the RSO or duly authorized representative. The changes shall be
made to both the original and the job site copy.

8.3.4.1 Initial and date any changes made.

8.3.5 If the scope of worker conditions (scope of work or radiological
conditions) are significantly different than those expected when the
RWP was generated, the RWP shall be terminated and a new one
issued.

8.4 RWP Termination

8.4.1 A RWP may be terminated by the RSO or duly authorized
representative for any of the following reasons:

.AP-01 2 Cabrera Services, Inc. Page 6 of 11
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8.4.1.1 Work-is complete

8.4,1.2 Work scope or radiological conditions significantly different
from the RWP.

8.4.1.3 At the discretion of the RSO or duly authorized
representative.

8.4.2 The terminated RWP package shall consist of the following:

0 Pre-job survey(s) and/or historical information

& Post-job survey (if applicable)

* All copies of the RWP

0 Copies of air sample results from individuals working under the
RWP (if applicable).

8.4.3 The RWP package shall be reviewed and terminated by the RSO or
duly authorized representative.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 Individual(s) working under a RWP shall be trained in the
requirements of this procedure.

9.1.2 Individual(s) working under a RWP shall ensure that this procedure
and associated attachments are the most current revision.

9.1.3 Information documented on any of the attachments shall be legibly
written in ink. Drawing a line through the error and initialing the
change shall make any corrections.

9.1.4 The terminated RWP package shall be kept by the RSO or duly

authorized representative for future review.

9.2 Records

9.2.1 Records of work performed under a RWP and records directly
related to the RWP shall be kept by the RSO or duly authorized
representative.

AP-012 Cabrera Services, Inc. Page 7 of 11



0

Revision 0 9/812000
Permits

~t AIh~n~ Prniect flO-flA2 Rnrli~tinn Wnrk
St lbans Proiect 00-062 RadlAtion W6rk

9.2.2 The original copy of the RWP shall be kept by the RSO or duly
authorized representative.

10.0 ATTACHMENTS

" AP-012-01

" AP-012-02

" AP-012-03

Radiation Work Permit

Additional RWP Sign-In Sheet

Radiation Work Permit Log

AF'O1 ..... . .ricsIn.. .ge . .11
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AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor Date No.

Location of Work:
Descr•pton of Work:

__ _ __" _ SUMMARY OF RADIOLOGICAL CONDITIONS
Location Contamination Levels Radiation Levels Airborne Concentrations

REQUIRED RADIOLOGICAL CONTROLS
Coveralls Glove Liners Lapel Air Sampler
Hood Plastic Shoe Covers Lab Coat
Surgeons Cap Rubber Shoe Covers Pre-Job Meeting
Surgeons Gloves Tape Gloves to Sleeves Continuous HP

Coverage
Rubber Gloves Plastic Suit TLD

SPECIAL INSTRUCTIONS:

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS ANDCONTROLS

Name Signature Name Signature

.'APPROVED BY:___________________

REAPPROVED BY:.

DATE:

DATE:

DATE:RWP-TERMINATED BY:________________

AP-012 Cabrera Services, Inc. Page 9 of '11
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AP-012-02
ST. ALBANS PROJECT RADIATION WORK PERMIT

ADDITION SHEET - RWP #

NAME SIGNATURE NAME SIGNATURE

Reviewed By: Date:

AP-012 Cabrera Services, Inc. Page 16 of 11
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AP-012-03
RADIATION WORK PERMIT LOG SHEET

RWP General Description Date Issued Date
#__Terminated

Reviewed by: Date:

AP-.012 Cabrera Services, Inc. Page 11 of 11
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1.0 PURPOSE

This procedure provides instructions for monitoring personnel for exposure to
radiation in the workplace. Adherence to this procedure will provide reasonable
assurance that exposures to radiation will be properly monitored enabling
exposure to be controlled to As Low As Reasonably Achievable (ALARA).

' 2.0 APPLICABILITY

External radiation monitoring shall be conducted when it is likely that an adult will
exceed 10% of the annual limits listed in 10 CFR 1201(a) or at a more
conservative limit chosen by the RSO or duly authorized representative.

This procedure will be used for monitoring of all personnel for exposure to
radiation. Monitoring will be provided as described in the site specific work plan
for the job to be accomplished.,

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

Not Applicable

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 Site Registration Form

3.3.1.1 All new personnel and visitors required to enter a RCA must
complete a Site Registration Form (AP-008-01) prior to
starting work at a facility.

3.3.1.2 Completed Site Registration Form will be retained with the
individual personnel exposure file. Site Registration Forms
for CABRERA personnel will be updated annually or earlier if
existing information is known to be incorrect.

3.3.2 Occupational Radiation Exposure History

3.3.2.1 An NRC Form 4 or equivalent must be completed by each
individual and reviewed by the RSO or duly authorized
representative prior to the individual being permitted to work

A•A•ABRR EvC- ,IC-ag f1
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in a radiological controlled area (RCA) where a dose of more

than 25 mrem could be received.

3.3.3 Dosimetry Assignment

3.3.3.1 The Thermoluminescent Dosimeter (TLD) badge number,
name, social security number, whether or not a worker has a
completed NRC Form 4 or equivalent, the monitoring period
(date from.. .to) and the individuals date of birth shall be
recorded on OP-008-01, for each individual monitored on a
project. The original form will be maintained as a permanent
record of the project monitoring. A copy will be maintained
in the CABRERA, East Hartford office.

3.3.4 Occupational Exposure Limits & Administrative Control Levels.

3.3.4.1 Nuclear Regulatory Commission limits per calendar year:

e Whole Body (TEDE) 5 Rem

0 Lens Dose Equivalent (LDE) 15 Rem

• Shallow Dose Equivalent (SDE) 50 Rem
(Skin or Extremity)

* Organ Dose (CDE) 50 Rem

.3.3.4.2 Administrative Control Levels (per quarter)

* Whole Body (TEDE) 1.25 Rem

* Lens Dose Equivalent (LDE) 3.75 Rem

* Shallow Dose Equivalent (SDE) 12.5 Rem
(Skin or Extremity)

0 Organ Dose (CDE) 12.5 Rem

3.3.4.3 Only the CABRERA RSO or duly authorized representative
shall authorize exposure above the Quarterly Administrative
Control Levels.

3.3.5 Radiological Control Areas

3.3.5.1 An RCA is considered to be any portion of a facility, plant,
vehicle or project for which restrictions apply for purposes of
occupational radiation exposure control. Radiation

AP-008 CABRERA SERVICES, INC. Page 2 of 14
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exposures received within the boundary of a restricted area
are occupational exposures. As described in the applicable
Project Detail Work Procedure, RCAs will be established to
provide the specific radiological controls necessary for the
completion of the work scope and the protection of all project
personnel. The following guidelines apply:

3.3.5.2 An RCA is always located within a restricted area as defined
by 10 CFR 20. Each radiation area, high radiation area,
airborne radioactivity area and contaminated area shall be
contained within an RCA.

3.3.5.3 Personnel and casual visitors within an RCA will be provided
with appropriate dosimetry and monitored for radiation
exposure when appropriate.

3.3.6 Radiation Work Permits

3.3.6.1. Personnel working in an RCA must be-assigned to a specific
RWP applicable to the job being performed.

3.3.6.2 Direct Reading Dosimeters will not be required at the St.
Albans VAECC.

3.3.7 Occupational Radiation Exposure History Request

3.3.7.1 An Occupational Radiation Exposure Request, AP-008-05
will be completed for all 'personnel for whom permanent
exposure results have been obtained. Copies of this letter
will be sent to the individual, and maintained in the
individual's personnel exposure file by the CABRERA
Radiation Safety Office, East Hartford.

3.3.7.2 Any time CABRERA is required to report an individual's
exposure to the Nuclear Regulatory Commission or other
regulatory agency, .a copy of the report will be sent to the
individual.

3.3.8 Project Records / Documentation

3.3.8.1 Upon completion of the project, it will be the responsibility of
the RFS or designee to forward all project records, logs, and
communications regarding personnel exposure, exposure
records, dosimetry records, and all other pertinent
information about personnel dosimetry and individual
radiation protection for RSO or duly authorized

AP-008 CABRERA SERVICES, INC. Page 3 of 14
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representative review, and filing in anticipation of NRC

review.

4.0 REFERENCES

* HASP Safety and Health Program (Radiation Safety Program)

* AP-012 Radiation Work Permits

* OP-001 Radiation and Contamination Surveys

* AP-009 Training Program

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Monitoring - Measurement of radiation exposure to evaluate potential dose
equivalent to the individual.

5.2 Dosimetry - Devices worn on the body (TLD) to-measure the radiation
dose received by the exposed individual.

5.3 Dose - The deposition of energy in matter. Equivalent to the radiation dose
times the quality factor for the type of radiation.

5.4 Quality Factor - The factor, which is radiation dependent and identifies the
relative biological effectiveness of a radiation type and energy. The quality
factor is multiplied times the Dose to yield the Dose Equivalent.

5.5 TEDE - The Total Effective Dose Equivalent- The sum of the Deep Dose
Equivalent (external dose) and the Committed Effective Dose Equivalent
(internal dose).

5.6 CDE - Committed Dose Equivalent - The dose equivalent to organs or
tissues that will be received from an intake of radioactive material by an
individual during the 50-year period following the intake.

5.7 CEDE - Committed Effective Dose Equivalent - The sum of the products of
all organs or tissues with CDE and their respective weighting factors.

5.8 SDE - Shallow Dose Equivalent - Applies to the skin and to any extremity,
it is used for external radiation which cause primary energy deposition in
the first 0.007 cm of tissue averaged over one square centimeter.

5.9 LDE- Eye Dose Equivalent- The dose delivered to the lens of the eye at a*
tissue depth of 0.3 centimeters.

AI• AAA I&B EASE VC S . .. .. P . ...o 1
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5.10 DDE - Deep Dose Equivalent - The dose equivalent delivered by external
radiation to tissue at a depth of 1 centimeter.

5.11 TLD - Thermoluminescent Dosimeter - A device which provides passive
measurement of DDE, SDE, and/or LDE.

6.0 EQUIPMENT

None

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - The PM is responsible for ensuring that personnel
assigned the .tasks using radioactive or hazardous materials are properly
trained in their use and the necessity that they be monitored for exposure to
radiations and hazardous materials as described in the site specific work
plan.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of personal
monitoring devices for radiation and hazardous materials.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT are responsible for
performing the surveys described in the site specific work plan and ensuring
the proper use of monitoring devices by workers.

7.5 Workers -All personnel are required to wear their dosimerty as required by
the RWP and to maintain their exposure to radiation ALARA.

8.0 INSTRUCTIONS

8.1 Radiation Dosimetry - TLD

8.1.1 At a minimum, TLD's provided by a NVLAP certified vendor for the
exposure period, will be used to monitor all personnel who could
potentially receive 10% or more of the permissible dose limit for
external radiation exposure. Personnel working in RCA's, will wear a
TLD. Other appropriate radiation exposure monitors will be assigned
accordingly (e.g., extremity dosimetry) at the discretion of the RSO
or duly authorized representative.

AP-008 CABRERA SERVICES, INC. Page 5 of 14
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8.1.2 TLD's are the permanent record of an individual's occupational
radiation exposure. Upon receipt of project dosimetry, TLD's and
extremity dosimetry shall be stored in a low background area inside
the project main office or in other designated storage locations when
not in use. A (TLD) control badge shall be kept where the assigned
badges are stored when they are not in use. All CABRERA personnel
entering a RCA will be issued, at a minimum, a TLD.

8.1.3 The individual's name, social security number, issue date, and date
of return will be recorded on form AP-008-03.

8.1.4 The TLD, which monitors DDE, SDE, and/or LDE, shall be worn on
the front torso in the region of the torso, expected to receive the
highest dose. In cases where other areas of the body may receive a
higher dose, the HPT shall evaluate and formally require (by
specification on the RWP) that the dosimetry be worn at that body
location. Multibadging may be utilized in certain situations as
deemed appropriate by the RSO/RFS.

8.1.5 Extremity monitoring shall be provided when necessary as described

by the specific site work plan, or at the discretion-of the RSO/RFS.

8.2 Visitors/Group Monitoring

8.2.1 A casual visitor is any person touring or visiting the RCA on an
infrequent basis, escorted while in the restricted area and not
performing or supervising hands on work.

8.2.2 Visitors will be issued a TLD on a case. by case basis depending on
the type and duration of the job. The RFS or RSO shall determine if
a TLD is to be issued to a visitor. TLD's will always be issued to
contractors expected to exceed 500 mrem. A visitor expected to
receive in excess of 25 mrem shall be trained and provided
dosimetry.

8.3 Visitor RCA Conditions

8.3.1 A visitor may be escorted into a RCA provided that:

8.3.1.1 No entries into a high radiation areas, surface contamination
areas, or airborne radioactivity areas shall be allowed,

8.3.1.2 External radiation exposure is limited to 50 mrem per year,
or 10 mrem per entry.

8.3.1.3 The visitor is furnished with dosimetry, when- appropriate.

AP-008 CABRERA SERVICES, INC. Page 6 of 14
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8.4 Visitor Dosimetry

8.4.1 Visitors within an RCA shall receive, as a minimum, a TLD

8.4.2 Visitor TLD results are recorded on form AP-008-01, which is
maintained at the facility. When a visitor is issued a TLD, the
individual's, name, social security number, issue date, and date of
return will also be recorded on form AP-008-03.

8.5 Lost, Damaged or Questionable Dosimetry

8.5.1' In the event ofa4Lost, Damaged or Questionable TLD, the RFS or

RSO shall be notified immediately. A Lost, Damaged or
Questionable Dosimetry Report, (AP-008-02) will be completed and
filed in the individual's exposure file. The dose estimated from all
exposure received while the individual was in an exposure situation
must be determined and recorded in the individual's dose record.

8.5.2 In the event of multiple occurrences, the RSO or duly authorized
representative shall be notified immediately.

8.5.3

8.6 Project Dosimetry Issuance/Control

8.6.1 Prior to project commencement, the RFS and/or the RSO will
determine the appropriate radiation monitoring dosimetry required
based upon the radionuclides and activity present at the work area.
The RFS will contact the RSOto provide the following information:

* CABRERA Project Name and Account Number

e Project start date and project duration

e Suggested dosimetry required for project, including radiation type
to monitor for

0 Quantity of dosimeters requested on a quarterly basis including
controls.

* Name, address, social security, birth date of project personnel to

be monitored.

* Address dosimetry is to be shipped to.

AP-QOB CABRERA SERVIcEs, iNC. Page 7 of 14
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8.6.2 Personnel assigned to projects will wear the appropriate dosimetry
for no more than one quarter or the duration of the project, whichever
is shortest.

8.6.2.1 It will be the responsibility of the RFS or RSO to return
dosimetry to the vendor for processing at the end of each
quarterly monitoring period.

8.6.2.2 If the original projected project duration is extended, the RFS
or designee shall inform the RSO so that the proper
arrangements can be made to supply additional dosimetry
from the vendor.

8.6.2.3 The quarterly issue period may be extended at the discretion
of the RSO or duly authorized representative. Extensions
shall be "with cause" actions and documented by memo, at a
minimum.

8.6.2.4 Dosimetry shall be maintained on site in a low dose rate

area with control(s), when not being worn by personnel.

8.6.3 Dosimetry Processor (Vendor)

8.6.3.1 The dosimetry vendor must be NVLAP certified in
accordance with the project Health and Safety Plan and 10
CFR 20.1501.

8.6.3.2 Upon receiving project dosimetry, the RFS or designee shall
verify that the dosimetry received meets the requirements of
the project. Any problems should be reported to the
CABRERA RSO or duly authorized representative for
immediate attention and resolution. All documentation
received with dosimetry will be filled out completely. When
all required preliminary training documentation has been
completed as described in the project Detail Work
Procedure, dosimetry will be issued to project personnel.

8.7 It is the responsibility of the RFS or designee to ensure that AP-008-03 is
completed at the time of dosimetry issuance and a copy is sent to the
CABRERA East Hartford Office location.

9.0 QUALITY ASSURANCIRECORDS

9.1 Records

AP-008 GABRERA SERViCES, iNc. Page 8 of 14
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9.1.1 Documented information shall be legibly written in ink.

9.1.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.1.3 The health physics technician using this procedure shall ensure that
it is the most current and approved revision.

9.1.4 The health physics technician shall review Forms AP-008-01 through
AP-008-04 for accuracy and completeness.

9.1.5 Entries on Forms AP-008-01 through AP-008-04 and any other
pertinent forms must be dated and initialed by the health physics
technician performing the inventory to be valid.

9.1.6 The RSO or duly authorized representative shall review completed
forms. The review shall be for accuracy and completeness.

10.0 ATTACHMENTS

" AP-008-01

* AP-008-02

" AP-008-03

" AP-008-04

" AP-008-05

Site Registration Form

Lost, Damaged or Questionable Dosimetry Report

Radiation Dosimetry Issue Log

Radiation Exposure Report

Occupational Exposure History Request NRC Form 4

AP-DOS CABRERA SERVIcES, INC. Page 9 of 14
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AP- 008-01
Site Registration Form

ADMINISTRATIVE INFORMATION

Nlame: Date:

Social Sec. No.: Date of Birth:

Permanent Address:

Employer's Name:

Employer's Address:

CABRERA Project Name/No.:

Project Contact:

Signature: Date:

DOSIMETRY USE ONLY

DRD No.: DRD Reading: ___mrem

TLD Badge No.: TLD Badge Results _ _____ rem

RADIATION SAFETY OFFICER APPROVAL

This person has met the requirements for radiation work as specified in the CAORERA Radiation Safety Manual: Yes No

"This person meets the requirements for radiation work with o~nsideration of the notes below:. Yes No

Notes.

CABRERA RSO Signature:

AP-008 CABRERA SERVICES, INC. Page 10 of 14
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AP-008-02
Lost, Damaged or Questionable Dosimetry Report

ADMINISTRATIVE

Report Date/Time:

Project Name/No.:

Project Manager/Contact:

Individual's Name/SSN:

Badge No.:

Date/Time of incident:

Location if known:

Applicable RWP No.:

Date Badge was Issued:

DOSE CALCULATION

1. Dose from dosimeter readings (Total from date Issued) thru (Date) = _ mrem

2. Current dosimeter reading (If more than one dosimeter, use highest reading) = mrem

3. If individual was not wearing a dosimeter, or lost the dosimeter, assign highest exposure received by workers
in the same area. If none, use dose rate x time in area for the same period.

Dose Rate (mrem/hour) x Time (hours) = mrem

S.Total estimated exposure to be assigned: = mrem

THE METHOD USED TO ESTIMATE MY EXPOSURE HAS BEEN EXPLAINED TO ME,
AND THE ESTIMATE DOSE ASSIGNED TO MY RECORD IS ACCEPTABLE FOR THIS
EVENT.

Individual's Signature: Date:__

DOSE RECORD AUTHORIZATION

Dose Estimate Calculations By.: Date:

Dose Estimate Reviewed By:(RSO) Date:

Dose Estimate Posted By:- Date:

AP-DOB CABRERA SERVICES, Iivc. Page 11 of 14
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AP-008-03
Radiation Dosimetry Issue Log

Project/Location: Badge Series No.:

Reviewed by:_______________ Date:

Ar-AU UAREA ERCEINC ae1 f1
AI--UUts CABRERA SERVICES, INC. Page 12 of 14



Doslmetrv Proaram
Revision 0 918I2000O St. Albans Protect 00-062DoierPrra

AP-008-04
Radiation Exposure Record

Name: SSN:

Birth Date:

TLD Badge No.,:

Quarterly Whole Body Dose: 1"'2__ 3 rd. 4 th

Lifetime Whole Body Dose Equivalent: (Rem) Monitoring Year:

Monitoring Whole Shallow Extremity Lens Organ Internal Total Effective Dose
Period Body Dose Dose Dose Dose Effective Equivale.t - Rem

(DDE) (SDE) (SDE) (LDE) (CDE) Dose (DDE+CEDE)
(CEDE) TEDE/Cumulative

January

February

March

April

May

June

July

August

September

October

November

December

Yearly Totals

Notes:

NIM = Not Monitored

Reviewed: Date:

RSO: Date:

AP-008 CABRERA SERVICES, INC. Page 13 of 14
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AP-008-05
OCCUPATIONAL RADIATION EXPOSURE HISTORY

Name: SSN:

Address:

Date of Birth:

The above individual was monitored by: TLD: Direct Reading Dosimeter:

This is a: Record: Estimate:

Monitoring Device Number:

The monitoring period was: From: To:

The Occupational Radiation Exposure was received during:

Assignment for:

Address:

City/State/ZIP:

License No.:

Telephone:

RADIATION EXPOSURE RESULTS

Deep Dose Equivalent for the period stated above:

Shallow Dose (skin) for the period stated above:

Extremity Dose for the periodstated above:

Eye Dose Equivalent for the period stated above:

Committed Effective Dose Equivalent (Internal):

Total Effective Dose Equivalent (DDE + CEDE):

Rem (DDE)

-Rem (SDE)

_Rem (SDE)

__Rem (LDE)

Rem (CEDE)

Rem (TEDE)

This report is furnished to you under the provisions of Nuclear Regulatory Commission Regulation 10
CFR Part 20 titled "Standards for Protection Against Radiation". You should preserve this report for
further reference.

Radiation Safety Officer~_______________ Date:-

AP-008 CABRERA SERVICES, INC. Page l4of 14
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'1.0 PURPOSE

This procedure provides the methods for operating beta/gamma survey meters
when performing contamination surveys. Adherence to this procedure will
provide reasonable assurance that the surveys performed have reproducible
results.

2.0 APPLICABILTY

This procedure will be used by Cabrera Services, Inc. (CABRERA) personnel to
measure fixed and removable beta-gamma emitting contamination on facility
surfaces, equipment, waste packages, personnel, personnel protective clothing,
etc.

3.0 PRECAUTIONS, LIMITATIONS, AND REQUIREMENTS

3.1 Precautions

3.1.1 Ensure that the thin Mylar or mica window on the probe face is
protected from punctures during survey operations.

3.1.2 If any instrument inconsistencies are observed (e.g., unusually high
or low background readings, source checks outside the acceptable
range, etc.), remove the instrument from use, label it "OUT OF
SERVICE" and report the condition to the Radiation Safety Officer
(RSO) or duly authorized representative.

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of
Science and Technology (NIST).

3.3.2 A battery check, general observation of instrument condition and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

3.3.3 Survey instrument calibrations shall be performed by an NRC or
Agreement State licensed calibration facility.

OP-020 Cabrera Services, Inc. Page 1 of 7
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4.0 REFERENCES

* HASP Safety and Health Programn (Radiation Safety Program)
* OP-001 Radiological Surveys
* OP-009 Use and Control of Radioactive Check Sources

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area -An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Contamination Survey - A survey technique to determine fixed and
removable contamination levels.

5.3 Acceptance Range - A range of values that describe an acceptable daily
instrument source check result.

6.0 EQUIPMENT

Applicable alpha, betalgamma survey instrumentation chosen at the discretion of
the RSO/RFS or duly authorized designee.

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of operating contamination survey meters are familiar
with this procedure, adequately trained in the use of this procedure, and
have access to a copy of this procedure.

7.2 Radiation safety .Offier (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
contamination survey meters described in this procedure.

7.3 Radiological Field Supervisor .(RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) -The HPT operating contamination
survey meters are responsible for knowing and complying with this
procedure.

OP-020 Cabrera Services, Inc. Page 2 of 7
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8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Select the contamination survey meter and probe to be used in the
survey.

8.1.2 Before each use, perform the following checks:

8.1.2.1 Verify the instrument has a current calibration label.

8.1.2.2 Visually inspect the instrument for physical damage or
defects.

8.1.2.3 Position the meter switch to "BAT". Check to see that the
needle falls within the "Bat Test" checkband.

If the needle-falls below the "Bat Test" checkband, install
new battery(s).

If the needle still falls outside the "Bat Test" checkband
after the installation of new battery(s), tag the instrument
"Out of Service" and notify the RSO or duly authorized
representative.

8.1.3 Remove and tag the instrument "Out of Service" if it fails any of the
criteria in Step 8.1.2.1 through 8.1.2.3 and notify the RSO or duly
authorized representative.

NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or duly authorized
representative be notified.

8.2 Pre-operation of instrument

8.2.1 Position the meter fast/slow ("F/S") switch to "S".

8.2.2 Position the meter switch to the appropriate range scale.

8.2.3 Obtain an OP-020-01 Form.

8.2.4 If a Quality Control (Q.C.) acceptance range has not already been
calculated on the OP-020-01 Form, then follow the instructions
below, other wise proceed to step 8.2.6.

8.2.5 Enter the QOC check source, probe, and meter numbers on Form OP-
020-01.

OP-020 Cabrera Services, Inc. Page 3 of 7
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8.2.5.1 Ensure the source and detector are in a reproducible
geometry, which will be used each time this check is
performed.

8.2.5.2 Obtain ten separate measurements in a low background
area.

8.2.5.3 Calculate the average of the ten measurements by adding
the measurements and dividing the sum by ten.

8.2.5.4 Multiply the average measurement value established in
8.2.5.3 by 0.8 and record on Form OP-020-01 as the lower
QC acceptance range.

8.2.5.5 Multiply the average measurement value established in
8.2.5.3 by 1.2 and record on Form OP-020-01 as the upper
QC acceptance range.

8.2.6 Place the QC check source and detector in the proper geometry
established for QC check.

8.2.7 Allow the instrument reading to stabilize (approximately 30 seconds).
Compare the reading to the response check criteria on Form OP-
020-01. If the response reading falls outside of the acceptance
range, note Fail on Form 0P-020-01, tag the instrument "Out of
Service" and notify the RSO or duly authorized representative. If the
reading falls inside the acceptance range, note Pass on Form OP-
020-01; the instrument is ready for performing surveys.

8.3 Contamination Survey Techniques

Caution: The window area of beta detector windows is 1.7 mg/cm 2 mica. The
window can be easily damaged while surveying areas having protruding
fragments. Remove these fragments, if possible, before performing
surveys.

Note: To maintain the calibrated detection efficiency, the detector must be
held at the appropriate height, determined during calibration, when
surveying. For example, if a beta probe's efficiency was calculated at
1/2 inch from the calibration source, the detector must be held at 112
inch from the surface being surveyed to maintain calibrated detection
efficiency.

Note: Avoid contacting the detector probe to the area being surveyed. This
potentially could contaminate the probe.

8.3.1 Verify the instrument selector switch is in the X 0.1 position.

OP-020 Cabrera Services, Inc. . Page 4 of 7
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8.3.2 For a stationary reading, place the detector over the area to be
measured and allow meter to stabilize. Record the average meter
indication in CPM 13/PA on applicable forms.

8.3.3 For a scan survey move the detector slowly over the surface (less
than one detector width per second). Observe meter indication. If
increased readings are observed return to the area and obtain a
-stationary reading. Record maximum area meter indication in CPM
p/PA, on applicable forms.

8.4 Interpretation of Resuits

The meter reading on the alpha and beta/gamma survey meters must be
corrected for detector efficiency and detector surface area before
comparing results with the contamination units in Section 3.6 of the
Radiation Safety Program. The conversion from CPM cc/PA or CPM p3/PA to
DPM cal 00 cm 2 or P3/100 cm2 is performed using the following equation.

(DPM /100oCm 2 ) = (Ax1)
C

Where: A = Alpha or Beta/Gamma survey meter indication in net CPM a/PA
or 13/PA (i.e. Gross Alpha or Beta Survey Counts minus
background counts = Net CPM/PA)

B= 100 cm2 divided by the effective detector surface area in cm2.
With an effective surface area of 50 cm2 for the Ludlum 43-5
alpha detector, the value of B is approximately 2 or for the 15
cm2 for the Ludlum 44-9 beta detector, the value of B is
approximately 6.7.

C = Detector efficiency (expressed as decimal).

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The health physics technician performing the survey shall ensure
that this procedure is the most current and approved revision.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single

OP-020 Cabrera Services, Inc. Page 5 of 7
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line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The HPT performing the survey shall review Form OP-020-01 and
any other applicable forms for accuracy and completeness.

9.2.4 Entries on Form OP-020-01 and any other pertinent forms must be
dated and initialed by the HPT performing the survey to be valid.

9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

OP-020-01 Survey Meter Source Check Form

OP-020 Cabrera Services, Inc. Page 6 of 7
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OP-020-01 - Survey Meter Source Check Form

Probe: Serial No.:

Meter: Serial No.: Cal. Due

Source: _QC Acceptance Range: Lower Upper

Date ReAding Pass/ H.P. Technician H.P.
Fail Tech

Initials

Reviewed By: Date:

OP-020-01 Cabrera Services, Inc. Page 7 of 7
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1.0 PURPOSE

This procedure provides instruction on the operation and setup of an alpha/beta
sample counter. -Adherence to this procedure will provide reasonable assurance
that the surveys performed have reproducible results.

2.0 APPLICABILITY

This procedure will be used by Cabrera Services, Inc., (CABRERA) personnel
operating an alpha/beta sample counter during surveys. Types of surveys that
may use an alpha/beta sample counter are:

* Smear surveys performed to determine the removal of alpha and/or beta
contamination on facility surfaces, equipment, waste, and source packages,
etc.

• Air sample surveys performed in a workers breathing zone and effluent
discharge to determine alpha and/or beta air concentrations.

3.0 PRECAUTIONS, LIMITATIONS, AND REQUIREMENTS

3.1 Precautions

3.1.1 If any instrument inconsistencies are observed (e.g., unusually high
or low background counts, source checks outside the tolerance
range, etc.), remove the instrument from use and report the condition
to the RSO or duly authorized representative.

3.1.2 Individuals performing work with an alpha/beta counter shall be
familiar with the requirements set forth in the current and approved
version of this procedure.

3.2 Limitations

3.2.1 This instrument should be set up for use in low background area as
determined by the RSO or duly authorized representative.

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of

Science and Technology (NIST).

3.3.2 Survey instrument calibrations shall be performed by an NRC or
Agreement State licensed calibration facility.

OP-021 Cabrera Services, Inc. Page 1 of 11
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3.3.3 A battery check, general observation of instrument condition and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

4.0 REFERENCES

* HASP Safety and Health Program (Radiation Safety Program)
* OP-001 Radiological Surveys
* OP-002 Air Sampling and Analysis
* NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2' Smear sample survey - a technique using a two-inch diameter filter papersto determine removable contamination of alpha and/or beta emitting
radioactive material.

5.3 Air sample survey - a technique in which particulates are collected from a
known volume of air drawn through a filter paper and concentrations of
airborne alpha and beta activity associated with the particulates is
determined by sample counting.

5.4 Plateau - portion of a voltage curve where changes in operating voltage
introduce minimum changes in the counting rate.

5.5 Chi-square test - A statistical test to evaluate the operation of a sample
counter by determining how data fit a series of counts to a Poisson
distribution.

5.6 Daily calibration - A determination of alpha and beta sample counting
efficiency by counting National Institute of Standard Technologies (NIST)
radioactive standards.

6.0 EQUIPMENT

Ludlum model 2929 or equivalent

OP-021 Cabrera Services, Inc. Page 2 of 11
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7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of-operating alpha/beta sample counters are familiar with
this procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
alpha/beta sample counters described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT using alpha/beta sample
counters are responsible for knowing and complying with this procedure.

8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Before each use, perform the following checks:

8.1.1.1 Verify the instrument has a current calibration label.

8.1.1.2 Visually inspect the instrument for physical damage or
defects.

8.1.2 Remove and tag the instrument "Out of Service" if it fails any of the
criteria in Step 8.1.1.1 through 8.1.1.2 and notify the RSO or his duly
authorized representative.

NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or his duly authorized
representative be notified.

8.2 Initial Startup.

8.2.1 Turn high voltage potentiometer to its lowest position (fully
counterclockwise).

8.2.2 Turn instrument on.

ur-u~1 (aflrera services, Inc. Page 3ofii
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8.2.3 The operator can select one of four operational procedures
depending on the function to be performed. Before performing any

I. of the following complete steps 8.1.1 to 8.1.2.

a) Plateau Curve - The Plateau Curve is used to find the proper
operating voltage of the instrument and will be performed at the
discretion of the RSO or duly authorized representative. This test
shall be documented on the attached Form OP-021-01 or
equivalent.

b) Chi-square Test - The Chi-Square Test will be performed at the
discretion of the RSO or duly authorized representative in order
to test. the operational adequacy of the instrument and will be
recorded on Form OP-021-021 This test statistically evaluates the
sample counter against a poisson distribution.

c) Daily Calibration Check- This portion of the procedure is
performed before samples are counted on any day the instrument
is in use.

8.3 Plateau Curve

NOTE: Before beginning, record the previous calibration high voltage values.

8.3.1 Set up the instrument in a low background area.

8.3.2 Rotate the high voltage potentiometer slowly clockwise until the
meter indicates proper voltage. This proper voltage is approximately
500 volts.

8.3.3 Set time multiplier switch to "xl."

8.3.4 Set the instrument-preset timer to one (1) minute.

8.3.5 Insert an alpha calibration standard into the center of the sample
tray, slide the sample, tray under the detector and depress the
"COUNT" button to obtain a one minute count.

8.3.6 Upon completion of the count, record high voltage reading and digital
counts appearing in the instrument alpha display in the indicated
columns on Form OP-021-01(Plateau Data Sheet)

8'3.7 Continue increasing high voltage by 50-volt increments, as described
above, obtaining counts and recording data until the end of the
plateau is reached. If rapid increase in count rate is observed,
proceed to step 8.3.8. If not, notify the RSO or duly authorized
representative.

UIV-OZ1 Cabrera Services, Inc. Page 4 of II
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8.3.8 Remove the alpha source and replace with a beta source.

8.3.9 Reduce high voltage reading to the voltage level chosen during Step
8.3.2 by turning potentiometer counterclockwise.

8.3.10 Perform one-minute counts at 50-volt increments and record the data
on Form OP-020-01, until the end of the plateau is reached. If a
rapid increase in count rate is observed reduce the high voltage.

8.3.11 Using linear graph paper or equivalent plotting system, plot alpha
and beta counts on the "Y' axis and the voltage for the indicated
count on the "X" axis.

8.3.12 Select an operating voltage 113 the distance beyond the knee of the
plateau curve by marking the voltage on the graph and on the
plateau datasheet.

8.3.13 Sign and date Form OP-021-01 and forward-the results along with
any graphs produced to the RSO or duly authorized representative
for review.

8.4 Chi-Square Test

8.4.1 Set up the Instrument in a low background area.

8.4.2 Ensure the high voltage potentiometer is positioned according to the
posted instrument label. Adjust if necessary.

8.4.3 Set the time multiplier switch to "xl".

8.4.4 Set the instrument-preset timer to one (1) minute.

8.4.5 Insert the alpha calibration standard into center of the sample tray,
slide the sample tray under the detector and depress the "COUNT"
button to obtain a one minute count.

8.4.6 Upon completion of the count, record digital counts appearing in the
alpha display in the "Xi" column on Form OP-021-02 ( Chi -Square
Data Sheet).

8.4.7 Repeat counting sequence without changing settings until a total of
20 counts have been taken and recorded in the "XI" column on Form
OP-021-02.

8.4.8 Add the 20 counts recorded in the "Xi" column and record in the
"Sum" column. Then divide by 20 to obtain the mean number of
counts (Xm) and record on the line "Xm".

OP-021 Cabrera Services, Inc. Page 5 of 11
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8.4.9 Calculate the individual count "Xi" difference from the mean (Xm)
value and record in the "(XI-Xm)" column on Form OP-021-02 for all
20 values.

8.4.10 Calculate (Xi-Xm)2, sum the "(X,_XM) 2 " column, and record on Form
OP-020-02.

8.4.11 Calculate the value of Chi- Square using the following formula.

= cx , -X .)
2

Xr,

8.4.12 The value of Chi-square should be between 8.91 and 32.8
(represents a probability between 0.025 and 0.975). Record this
value at "X2". If the Chi-square value falls outside this range, contact
the RSO or duly authorized representative for further instructions.

8.4.13 Sign and date Form OP-021-02 and forward the results to the RSO

or duly authorized representative for review.

8.5 Daily Calibration Check

8.5.1 Ensure the high voltage potentiometer is positioned according to the
posted instrument label. Adjust, slowly, if necessary.

8.5.2 Set time multiplier switch to "xl.

8.5.3 Set the instrument-preset timer to five (5) minutes.

8.5.4 Record the source type to be used and corresponding serial number
on the proper line indicated on Form OP-021-03.: Use separate rows
of the form for each source efficiency to be calculated.

8.5.5 Insert a blank sample into the center of the sample tray, slide the
sample tray under the detector and depress the "COUNT" button to
obtain a fine minute background count.

8.5.6 Calculate and record the background total counts and count rate in
the columns labeled "Total Counts" and "BKG CPM" respectivety,
under Background Information on Form OP-021-03. The
-background count rate in CPM (counts per minute) can be calculated
as follows:

CPM =Total Counts
Total Time

OP-021 Cabrera Services, Inc. Page 6 of 11
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8.5.7 Remove the blank sample and insert the alpha or beta calibration
standard into the center of the sample tray, slide the sample tray
under the detector and depress the "COUNT" button to obtain a five
minute count.

8.5.8 Upon completion of the measurement, calculate and record the total
counts and count rate in the columns labeled "Total Counts" and
"CPM" respectively, under Source Information on Form OP-021-03.
The count rate (CPM) can be calculated as listed in Step 8.5.6.

8.5.9 Calculate Net Source CPM as below and record on Form OP-021-03

under "Net CPM".

Net Source CPM = CPM - BKG CPM

NOTE: Obtain activity (DPM) value from the source certification paperwork.
Decay correct activity, if needed.

8.5.10 Use the source disintegration per minute (DPM) to calculate the
efficiency as shown below and record as a decimal on Form OP-021-
03.

Net Source CPM 100
%Efficiency = DP.• DPM

8.5.11 To calculate the efficiency for the next source, remove the current
source standard, insert a new source standard and repeat steps
8.5.1 through 8.5.10, as necessary.

8.5.12 Remove calibration standards and place in source holders.

8.5.13 Generate a control chart tracking the daily efficiencies and notify the
RSO or duly authorized representative if any point falls outside of 2c
variance.

NOTE: For the first day on control chart use five data points to begin trend
line.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

.9.1.1 The alpha/beta sample counter will be checked for proper calibration
daily with a NIST traceable source when in use.

OP-021 Cabrera Services, Inc. Page 7 of 11
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9.1.2 Chi-square and plateau tests are verified and noted as currently
valid.

9.1.3 The HPT shall ensure that the attachments are of the most current

9.2 Records

9.2.1 Documented information shall be legible written in ink.

9.2.2 Data shall not be obliterated by erasing or using white-out. Incorrect
entries shall be corrected by striking a single line across the entry.
The correction shall be entered, initialed and dated.

9.2.3 The HPT shall review completed attachment forms for accuracy and
completeness.

9.2.4 Entries on forms must be dated and initialed by the HPT to be valid.

9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

" OP-021-01

0 OP-021-02

" OP-021-03

Plateau Data Sheet

Chi-Square Data Sheet

Daily Calibration Check

OP-021 Cabrera Services, Inc. Page 8 of 11
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Date:

Instrument:

, Alpha Source Serial No.

Beta Source Serial No.

Aloha-Beta Countina Instrumentation

OP-021-01

Plateau Data Sheet

Recommended Operating Voltage:.

Serial Number:

Activity (dpm)_

Activity (dpm)

Voltage Alpha Voltage Alpha Voltage Beta Voltage Beta
Setting Counts Setting Counts Setting Counts Setting Counts

Prepared By: Date:
Print/Sign

Reviewed By: Date:
Print/Sign

PH-021-01 Cabrera Services, Inc. Page 9 of 11
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OP-021-02

Chi-Square Data Sheet

Date: Instrument: Serial Number: _ _e

* Alpha Source No./Activity: Beta Source No.IActivity:_

Count Number X_ _(Xi-XM) (Xr-Xm) 2

2

3

4

5

7

8

10

11

12

13

14

15

16

17

18

19

20

Sum \\\\\\\\\\\\\\\

Prepared By: Date:
Print/Sign

Reviewed By: Date:
Print/Sign

OP-021-02 Cabrera Services, Inc. Page 10 of 11
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OP-021-03

Daily Calibration Check

Instrument Serial No.

Alpha Source No./Activity_ Beta Source No./Activity_

Background Information Source Information

Date/Time Total Total BKG Total Total CPM Net % Eff.
Time Counts CPM Time Counts CPM

Prepared By: Date:
Print/Sign

Reviewed By: Date:
Print/Sign

OP-021-04 Cabrera Services, Inc. Page 11 of 11
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1.0 PURPOSE

The purpose of this procedure is to provide instruction for the operation of the
micro-R meter for gamma radiation surveys. Adherence to this procedure will
provide reasonable assurance that the radiological surveys performed have
reproducible results.

2.0 APPLICABILITY

This procedure will be used by Cabrera Services, Inc. (CABRERA) personnel
operating the micro-R meter during gamma radiation surveys. The micro-R
meter is used to determine gamma radiation levels from St. Albans VAECC
facility surfaces, equipment, waste and source packages, etc., containing gamma
emitting radioactive materials.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

3.1.1 Individuals performing work with the micro-R meter shall be familiar
with the requirements set forth in the current and approved version of
this procedure.

3.1.2 If any instrument inconsistencies are observed (e.g., unusually high
or low background readings, source checks outside the acceptable
range, etc.), remove the instrument from use, label it "OUT OF
SERVICE" and report the condition tothe Radiation Safety Officer
(RSO) or duly authorized representative.

3.2 Limitations

None

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of
Science and Technology (NIST).

3.3.2 A battery check, general observation of instrument condition and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

3.3.3 Survey instrument calibrations shall be performed by an NRC or
Agreement State licensed calibration facility.

)

OP-023 Cabrera Services, Inc. Page 1 of 6
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4.0 REFERENCES

* HASP Safety and Health Programf (Radiation Safety Program)
• OP-001 Radiological Surveys
* OP-009 Use and Control of Radioactive Check Sources
* OP-020 Operation of Contamination Survey Meters
* NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Gamma Radiation Survey - A survey technique. to determine gamma
radiation levels from radioactive material(s) in facilities, materials,
landmasses, etc.

5.3 Acceptance Range - A range of values that describe an acceptable daily
instrument source check result.

6.0 EQUIPMENT

Ludlum Model 19 or equivalent

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) -the PM is responsible forensuring that personnel
assigned the task of operating a micro-R meter is familiar with this
procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the operation of a
micro-R meter described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT operating the ricro-R meter
are responsible for knowing and complying with this procedure.

OP-023. Cabrera Services, Inc. Page 2 of S
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8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Before each use, perform the following checks:

8.1.1.1 Verify the instrument has a current calibration label.

8.1.1.2 Visually inspect the instrument for physical damage or
defects.

8.1.1.3 Position'the meter switch to "BAT'. Check to seethat the
needle falls within the "Bat Test" checkband.

" If the needle falls below the "Bat Test" checkband, install
new battery(s).

" If the needle still falls outside the "Bat Test" checkband
after the installation of new battery(s), tag the instrument
"Out of Service" and notify the RSO or duly authorized,
representative.

8.1.2 Remove and tag the instrument "Out of Service" if it fails any of the
criteria in Step 8.1.1.1 through 8.1.1.3 and notify the RSO or duly
authorized representative.

NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or duly authorized
representative be notified.

8.2 Pre-operation of instrument

8.2.1 Position the meter fast/slow ("F/S") switch to "SO'.

8.2.2 Position the meter switch to the appropriate range scale.

8.2.3 If a Quality.Control (Q.C.) acceptance range has not already been
calculated, then follow the instructions below, other wise proceed to
step 8.2.5.

8.2.3.1 Ensure the source and detector are in documented
reproducible positions, which will be used each time this
check is performed. Document this position on appropriate
form.

8.2.4 Place the QC check source and detector in the documented position
on appropriate form.

OP-023 Cabrera Services, Inc. Page 3 of 6
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8.2.5 Allow the instrument reading to stabilize (approximately 30 seconds).
Compare the reading to the response check criteria. If the response
reading falls outside of the acceptance range, tag the instrument
"Out of Service," and notify the RSO or duly authorized
representative.

8.3 Operation of the instrument

8.3.1 Grid Surveys

8.3.1.1 Turn the audio switch to the "On" position.

8.3.1.2 Verify the instrument selector switch is on the lowest scale
(usually the yR position). Turn the instrument selector
switch to the next higher scale only if meter indication is off
scale.

8.3.1.3 For a stationary grid reading in a facility or land mass,
position the instrument one meter above the surface to be
surveyed and allow meter to stabilize. With the instrument
toggle switch set in the "SLOW' position, the meter reaches
90% of its final reading in 22 seconds. Record the average
meter indication in FtR/hr on appropriate form(s).

Note: Two survey methods (step 8.3.1.4 or 8.3.1.5) can be used to obtain
contact readings in the survey grids. The survey method used will be
specified in the site specific work plan.

8.3.1.4 For a scan survey, make sure the meter response is set to
fast and suspend the instrument from a strap which locates
the detector at surface or ground level. Move the instrument
slowly over the surface while walking in an "S" pattern
unless otherwise instructed by the RSO or duly authorized
representative. Areas, which could concentrate radioactive
materials such as drainage ditches, floor cracks, and
wall/floor joints, should be surveyed. Observe meter
indication and listen for increases in audible clicks from the
speaker. If elevated readings above background are
observed, a stationary survey shall be performed (at one-
meter height and at the surface) at the point of elevated.
activity. Record area meter indications above background in
lRR/hr on appropriate form.

UP-U44A arra eric, Inc Pag 4 f
OP-023 Cabrera Services, Inc. Page 4 of 6



Revision 0 9/912000 St. Albans Project 00-062 Operation of micro-R meters

8.3.1.5 As an alternate to the "S" pattern survey used in step
8.3.1.4, the survey grid can be divided into subgrids and
readings taken as directed by the site work plan. Elevated
measurements should be performed in the same manner as
above (i.e., at one meter and at the surface). The readings
from each measurement are recorded on appropriate form.

8.3.2 Waste Container Surveys

8.3.2.1 Set the instrument scale to accommodate the highest
expected radiation level. If radiation levels may approach
5000 gR/hr (5 mR/hr) obtain an instrument with appropriate
range before performing any radiation surveillance.

8.3.2.2 Slowly scan the total surface of the package and record the

maximum contact reading obtained on appropriate forms.

8.3.2.3 Obtain instrument readings at one meter from all sides of the
package and record the maximum reading obtained on
appropriate form.

8.3.3 Final Verification

Upon completion of work activities, repeat steps 8.1.1.1 through
8.2.2 and 8.2.4 through 8.2.5, as a final verification that the
instrument is working properly

8.3.4 Additional Information

8.3.4.1 In a uniform background radiation field (without interfering
sources of radiation), methods such as selectively shielding
the detector, soil sample analysis, etc., can be used to
differentiate between extraneous radioactive sources (e.g.,
skyshine or radioactive waste shipment containers), naturally
occurring radioactive material and/or radioactive
contamination.

8.3.4.2 Note the location of installed devices, which contain
radioactive material and could cause elevated background
radiation levels in localized areas.

8.3.4.3 Land mass surveys might contain areas with naturally
occurring radioactive materials, which will elevate
background radiation levels.

OP-023 Cabrera Services, Inc. Page 5 of 6
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9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The health physics technician performing the survey shall ensure
that this procedure is current.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The health physics technician performing the survey shall review
appropriate forms and any other applicable forms for accuracy and
completeness.

9.2.4 Entries must be dated and initialed by the health physics technician
performing the survey to be valid.

9.2.5 The RSO or duly authorized representative shall reyiew any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

None

OP-023 Cabrera Services, Inc. Page 6 of 6
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St. Albans Field Operations Procedure for the PSR-4 Proportional Probe Rev. 0

1.0 PURPOSE

The purpose of this procedure is to provide instructions for the proper set-up, calibration and
data acquisition for the PSR-4 Proportional Probe to be used at the St. Albans Extended Care
Facility in the Ejector Pit Room's four-inch diameter underground cast iron pipe.

2.0 APPLICABILITY

This procedure is to be used only in the St. Albans Ejector Pit four-inch diameter underground
cast iron pipe. This is because the concept of the probe is to use the eight spring loaded rollers
to center the detector within the pipe.

3.0 PRECAUTIONS, LIMITATIONS

3.1 Ensure that safety line is attached to the probe before placing it in the pipe.

3.2 The only radionuclide monitored at St. Albans is Strontium-90 or daughter
products of Strontium-90.

3.3 The calibration of this probe will be performed with a Strontium-90 National Institutes
of Standards & Technology (NIST) traceable source.

3.4 The P-10 gas cylinder should be properly secured to prevent improper movement.

3.5 Pressure regulator attachment should fit snug to gas cylinder.

3.6 Plastic sheeting should cover cable to prevent contamination.

4.0. REFERENCES

4.1 10CFR20

4.2 AP-012

4.3 OP-001

4.4 OP-002

4.5 oP-019

4.6 OP-021

Standards for Protection Against Radiation

Radiation Work Permits

Radiological Surveys

Air Sampling and Analysis

Radiological Posting

Alpha-Beta Counting Instrumentation

C~Jrnu~iIA SERVICES, IJIC PAGE 1 OF 3
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St. Albans Field Operations Procedure for the PSR-4 Proportional Probe Rev. 0

5.0 DEFINITIONS

5.1 Activity - The rate of disintegratation or decay of radioactive material. The units of
radioactivity for.the purposes of this procedure are disintegrations/minute.

5.2 Radiological Controlled Area - A work area whose access is restricted to authorized
and trained personnel by the use of a Radiation Work Permit duetroohe or more of the
following conditions: radiation area, high radiation area, contaminated area, highly
contaminated area or airborne area.

5.3 Survey - An evaluation of the radiological conditions and potential hazards incident to
the production, use, transfer, release, disposal or presence of radioactive material or
other sources of radiation.

6.0 EQUIPMENT

6.1 PSR-4 Probe with Cable.

6.2 P-10 Gas with Pressure/Reducer Regulator.

6.3 Safety Cable.

6.4 Plastic Tubing.

6.5 Ludlum 2221 Scaler Rate Meter.

6.6 NIST traceable SR-90 source.

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - is responsible for ensuring that personnel assigned thetask of
surveying materials are familiar with this procedure, adequately trained in the use of
this procedure, and have access to a copy of this procedure.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that personnel
comply with this procedure and are trained in the use of contamination survey meters
described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is responsible
for ensuring that this procedure is implemented. When the RSO is not on site, the RFS
will act as the RSO's duly authorized representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT is responsible for performing the surveys
performed in this procedure.

00-0062 CABBERA SERVICES, INC PAGE 2 OF 3
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St. Albans Field Operations Procedure for the PSR-4 Proportional Probe Rev. 0

8.0 INSTRUCTIONS

8.1 Connect one end of the gas/HV cable to the PSL-4 probe. Connect the other end to the
Ludlum 2221 Scaler/Rate meter. Connect the P- 10 gas supply as well.

8.2 The calibration of the PSR-4 probe is performed before using it at the St. Albans site.
Readings are taken with an Sr-90 NIST traceable 1.25" diameter source. The adjusted
net counts are calculated per square centimeter source area and an efficiency (cpm/dpm)
is determined.

8.3 Background counts must be subtracted from the gross count readings to determine net
counts. Background counts can be significantly higher in the Pit Ejector Room due to
the presence of natural radon/thoron from the concrete walls and floors. A concerted
effort must be made to reduce the background levels by using forced ventilation.

8.4 Gas purge should be 15-20 minutes at 100 cc/min.

8.5 A safety line should be attached to the probe to pullout should it get stuck. (Note: The
P-10 gas/Ludlum 2221 line should not be used as the safety line.)

8.6 Place yellow plastic sleeving (two inches wide) around the probe cable to prevent

contamination.

8.7 When moving/guiding probe into pipe, take a one-minute count every four inches.

8.8 Mark gas/HV cable with foot measuring tape to accurately determine depth and
positioning in the pipe.

8.9 A number of Quality Assurance counts should be performed at pre-determined locations
to determine the reproducibility of the data.

00-0062 CABRERA SERVICES, INC PAGE 3 OF 3
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Revision 0 10/1312000 WATER EVAPORATION FROM CONTAINERS WITHIN
RADIOLOCIAL CONTROLLED AREAS

St. Albans Project 00-062

1.0 PURPOSE

The purpose of this procedure is to specify process requirements for evaporating
water potentially containing radioactive material spilled in a radiological controlled
area by enhanced evaporation methods. This procedure sets forth the specific
requirements to assure this process does not release radioactive materials from
a radiological controlled area.

2.0 APPLICABILITY

2.1 The procedure will be used to ensure that airborne particulates and
effluents released to the environment by this process do not exceed criteria
applicable to the license conditions at St. Albans VAECC facility or as
specified in regulations or guidance provided by applicable regulatory
agencies of the federal or state government.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 -Precautions

3.1.1 Instruments used to perform airborne surveys shall be operated in
accordance with the respective operating procedures.

3.1.2 The approved methods for this enhanced evaporation process are
heat lamps and/or immersion heaters.

3.1.3 The approved rate of evaporation by these processes shall be to a
mild boil or mild simmering level.

3.2 Limitations

3.2.1 AlI evaporation shall be performed inside the radiological controlled
area. Only water may be evaporated.

3.2.2 The evaporation process shall be performed only when Cabrera
personnel are physically at the job site.

3.2.3 The only radionuclide monitored at St. Albans is Strontium-90 or
daughter products of Strontium-90.

3.2.4 All vapors, fumes or particulates generated by this process shall be
capable of being captured and detected by the air monitoring system
in place.

UPU2 GB.....~ CE, N..Pge1 ..
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Revision 0 1011312000 WATER EVAPORATION FROM CONTAINERS WITHIN
RADIOLOCIAL CONTROLLED AREAS

St. Albans Project 00-062

3.2.5 This process shall not be used for water containing tritium or volatile
radioactive species such as iodine.

3.3 Requirements

None

4.0 REFERENCES

0

0

S

S

0

0

S

S

10 CFR 20
AP-012
OP-001
OP-002
OP-019
OP-021
NUREG-1556
Reg 1.86

Standards for Protection Against Radiation
Radiation Work Permits
Radiological Surveys
Air Sampling and Analysis
Radiological Posting
Alpha-Beta Counting Instrumentation
Consolidated Guidance About Material Licenses (Vol.11)
Termination of Operating Licenses for Nuclear Reactors

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Activity - The rate of disintegration (transformation) or decay of radioactive
material: The units of activity for the purpose of this procedure are
Becquerel (Bq) or micro-Curies (IiCi).

5.2 Air Sample Survey - A survey technique which collects particulates from a
known volume of air and determines the concentrations of radioactive
materials associated with the airborne particulates.

5.3 Radiological Controlled Area -A work area whose access is restricted to
authorized and trained personnel by use of a Radiation Work Permit due to
one or more of the following conditions: radiation area, high radiation area,
contaminated area, highly contaminated area or airborne area.

5.4 Survey - is defined as an evaluation of the radiological conditions and
potential hazards incident to the production, use, transfer, release, disposal,
or presence of radioactive material or other sources of radiation.

6.0 EQUIPMENT

6.1 Low-Volume air sample pump with particulate filter paper.

7.0 RESPONSIBILITIES

OP-025 CABRERA SeRvicEs, INc. Page 2 of 4
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RADIOLOCIAL CONTROLLED AREAS

St. Albans Project 00-062

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of surveying materials are familiar with this procedure,
adequately trained in the use of this procedure, and have access to a copy
of this procedure.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
contamination survey meters described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments,.the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT are responsible for
performing the surveys described in this procedure.

8.0 INSTRUCTIONS

8.1 Water containing the potentially contaminated radioactive material-to be
evaporated is to be placed inside a container within the radiological
controlled area.

8.2 Follow any specific requirements per the manufacturer regarding the
assembly and/or placement of the evaporating enhancement device.

.8.3 Place low volume air sampling pump with filter assembly within three feet of
the top of the container. Start pump at the beginning of the evaporation
process.

8.4 Perform periodic checks of the evaporation process as well as pump
operability.

8.5 At the conclusion of the evaporation process for each day, shut off the
evaporation device as well as the sample pump.

8.6 Count the filter paper with an alpha/beta proportional counter. If pure
gamma emitting isotopes are present, the RSO/RFS should consider other
appropriate counting equipment.

8.7 Monitoring of effluents released to the environment by this process will
likely have lower concentration limits. Assume sufficient sampling volume is
captured for these monitoring points to meet environmental minimum
detectable activities.

UI~-UZb CABRERA SERvIcES, INC. Page 3 of 4
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Revision 0 10/13/2000 WATER EVAPORATION FROM CONTAINERS WITHIN
RADIOLOCIAL CONTROLLED AREAS

St. Albans Project 00-062

9.0 QUALITY ASSURANCE/RECORDS

9.1 Quality Assurance

9.1.1 Instrumentation used for surveys will be checked with standards
each day prior to use and verified to have current valid calibration.

9.1.2 The health physics technician performing the survey shall review
Form OP-025-01 for accuracy and completeness.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The health physics technician performing the survey shall ensure
that this procedure is the most current and approved revision.

9.2.4 Entries on Form OP-025-01 and any other pertinent forms must be
dated and initialed by the health physics technician performing the
survey to be valid.

9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

OP-025 CABREJ~A SERVICES, INC. Page 4 of 4
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1.0 PURPOSE

This procedure provides the methods Cabrera Services, Inc. (CABRERA) use to
control recognition of radioactive materials and areas. Adherence to this
procedure will provide reasonable assurance that personnel will remain free of
contamination, contamination will not spread beyond the designated
contamination area, and personnel exposures Will be maintained As Low As
Reasonably Achievable (ALARA).

2.0 APPLICABILITY

This procedure will be used by CABRERA personnel to control and contain
radioactive materials. The following are types of controls methods that will be
employed:

* Posting requirements for radioactive materials.

• Establishing and posting radiation areas.

• Establishing and posting contaminated areas.

• Establishing and posting airborne radioactivity areas.

3.0 PRECAUTIONS, LIMITATION, AND REQUIREMENTS

3.1 Precautions

3.1.1 If a HPT is unable to perform this procedure due to errors,
extenuating circumstances, or for any reason, the HPT shall
immediately stop and notify the RSO.

3.2 Limitation

None

3.3 Requirements

None

4.0 REFERENCES

0

0

0

10 CFR 20, Subpart F
10 CFR 20.2103
HASP

OP-020
OP-021
OP-022

Surveys and Monitoring
Records of Surveys
Health and Safety Program
Operation of Contamination Survey Instrument
Alpha-Beta Sample Counting Instrument
Operation of Ionization Chambers
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• OP-023 Operation of Micro-R Survey Meters

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undo risks from exposure to radiation and radioactive
materials.

5.2 Contaminlation Survey - A survey technique to determine fixed and
removable radioactive contamination on components and facilities.

5.3 Radiation Survey - is defined as an evaluation of the radiological conditions
and potential hazards incident to the production, use, transfer, release,
disposal, or presence of radioactive material or other sources of radiation.

5.4 ALARA - (acronym for "as low as is reasonably achievable") An approach
to radiation exposure control to maintain personnel radiation exposures as
far below the federal limit as technical, economical and practical
considerations permit.

5.5 Radioactive Materials - Materials containing or capable of emitting alpha
particles, beta particles, gamma rays, X-rays, neutrons and/or other ionizing
radiations.

5.6 Airborne Radioactivity Area - A room, enclosure or area in which
radioactive material is dispersed in the form of dusts, fumes, mists, vapors,
or gases and the concentration of the of the dispersed radioactive materials
in excess of:

5.6.1 The derived air concentrations (DAC's) specified in Table 1, Column
3 of Appendix B, Title 10 Part 20 of the Code of Federal Regulations.

5.6.2 Concentrations such that an individual present in thearea without
respiratory protective equipment could exceed, during the hours the
individual is present in a week an intake of 0.6 percent of the annual
limit on intake (ALl) or 12 DAC-hours.

6.0 EQUIPMENT

None Required

OP-019 Cabrera Services, Inc. Page 2 of 7
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7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of establishing and posting restricted areas are familiar
with this procedure, adequately trained in the use of this procedure, and
have access to a copy of this procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for monitoring
compliance with this procedure. and training personnel in establishing and
posting restricted areas. The RSO can also assist in the interpretation of
the results obtained during surveys.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure- is implemented- When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues..

7.4 Health Physics Technicians (HPT) - The HPT establishing and posting
restricted areas are responsible for knowing and complying with this
procedure.

8.0 INSTRUCTIONS

8.1 Posting Requirements for Radioactive Materials

8.1.1 Any area or room in which there is used or stored an amount of
licensed material exceeding 10 times of the quantity-of such material
specified in Appendix C, Title 10 Part 20 of the Code of Federal
Regulations shall be posted with a sign or signs "Caution
Radioactive Materials Area" or "Danger, Radioactive Materials".

8.1.2 When posting a room as required in step one, a sign should be
placed on each entrance door to the room. If the area to be posted
is not a room, the area containing the license material shall be
bounded by a yellow and magenta/black rope or ribbon securely
fastened to stanchions, posts or other durable devices and signs
shall be displayed in all accessible directions.

8.1.3 Any container, which contains licensed material in quantities equal to
or greater that the quantities listed in Appendix C, Title 10 Part 20 of
the Code of Federal Regulation shall be posted with a sign or label
bearing the radiation symbol and the words "CAUTION,
RADIOACTIVE MATERIALS" OR "DANGER, RADIOACTIVE
MATERIALS".

ur-um I~abrera Services, Inc. Page3ot7
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8.1.4 When posting a container as required by step three, the label should
also state the radionuclide present in the container, the activity in the
container, the date at which the activity was determined, the
radiation levels emanating from the unshielded radioactive source,
and the levels from the container holding the radioactive source.

8.1.5 Posting of containers is not required if the containers are in transport
and packages and labeled in accordance with the regulations of the
Department of Transportation. (Title 49 Parts 172 and 173 of the
Code of Federal Regulations). Containers, which are awaiting
shipment at a facility, are subject to posting requirements as
specified in 8.1.1

8.2 Establishing and Posting Radiation Areas

8.2.1 Any area accessible to personnel in which there exists ionizing
radiation at dose rate levels such that an individual could receive a
deep dose equivalent in excess of 5 mrem in 1 hour at 30 cm from
the source of from any surface that the radiation penetrates shall be
identified and posted with a sign "CAUTION RADIATION AREA".

8.2.2 A Micro-R Meter or other calibrated dose rate meter is used to
identify the boundary location, of the 5 mrem/hr dose rate.

8.2.3 If an entire room or most of the room is at or above the 5 mrem/hr
level, a sign should be placed on each entrance door to the room. If
the area to be posted is not a room, the area at or above the 5
mrem/hr level shall be bounded by a yellow and magenta/black rope
or ribbon securely fastened to stanchions, posts or other durable
device and signs shall be displayed in all accessible directions.

8.2.4 An exemption to this posting requirement is allowed in areas or
rooms containing radioactive materials for periods lessthan 8 hours,
if each of the conditions is met:

8.2.4.1 The materials are constantly attended to during these
periods by an individual who takes the precautions
necessary to prevent the exposure to radiation or radioactive
materials in excess of the limits specified in the RSP; and

8.2.4.2 The area or room subject to the licensee's control. For
example, the area around the truck loading, radioactive
waste does not require posting if the above conditions are
met.

8.2.5 If the dose rates above 100 mrem/hr are encountered, control
access to the area and contact the RSO or duly authorized
representative for posting instructions.

oIJuAC ber evcs .... ...
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8.3 Establishing and Posting Contaminated Areas

8.3.1 A restricted area that has fixed and removable radioactive materials
in the form of dusts, particulates or sorbed contaminants which are
above the limits specified in the RSP shall be identified and posted
with a "CONTAMINATED AREA" sign.

8.3.2 Contamination levels are determined using procedure OP-001
(Radiological Surveys) and the results of the survey measurements
compared to the contamination limits specified in the RSP.

8.3.3 If an entire room or most of the room is above the contamination
criteria, a sign should be placed on the entrance door to the room. If
the area to be posted is not a room, the above area contamination
criteria shall be bounded by a yellow and magenta/black rope or
ribbon securely fastened to stanchions, posts or other durable device
and signs displayed in all accessible directions.

8.3.3.1 A single entry point shall be established to access the
contaminated area. A step-off pad is placed at the entry

point, which provides a defined boundary between
contaminated and restricted areas.

8.3.3.2 Receptacles for protective clothing and waste materials shall
be placed just inside the entry point to collect protective
clothing from personnel exiting the area.

8.3.3.3 If work activities in the work areas are likely to generate
significant dusts containing radioactive materials, the area
should be enclosed within a containment to prevent the
spread of contamination beyond the identified contaminated
area.

8.4 Establishing and Posting Airborne Radioactivity Areas

8.4.1 CABRERA'S policy is to minimize (and protect, if practical) the amount
of radioactive materials taken into a workers body. In order to
accomplish this, Airborne Radioactivity Areas are posted at 10%
DAC, as specified in Table 1, Column 3 of Appendix B-of 10 CFR 20.

Maintaining the airborne activity below these limits will eliminate any
posting requirements.

UPU1• CaberASe..e. . In..Pg 5o
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8.4.2 To verify that these limits are not exceeded, an air sample is taken
during each work activity, which could create an airborne
radioactivity hazard. The results of these samples are compared
with the above limits to verify the limits are not exceeded. If these
limits are exceeded, immediately contact the RSO or duly authorized
representative.

8.4.3 A room, enclosure or area shall be posted with a "CAUTION,
AIRBORNE RADIOACTIVITY AREA" or "DANGER, AIRBORNE
RADIOACTIVITY AREA" if radioactive material is dispersed in the
form of fumes, dusts, mists, vapors, or gases and the contamination
of the dispersed radioactive materials is in excess of:

8.4.3.1 The derived air concentration (DAC) specified n Table 1,
Column 3 of Appendix B, Title 10 Part 20 of the Code of
Federal Regulations.

8.4.3.2 Concentration such that an individual present in the area
without respiratory protective equipment could exceed,
during the hours the individual is present in a week, an
intake of 0.6 percent of the annual limit on intake (ALl) or 12
DAC-hours.

8.4.4 If sampling results identify a room; enclosure, or area that requires
posting as specified in 8.4.3, immediately stop work activities and
contact the RSO or duly authorized representative for instructions.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 Instrumentation used in the surveys will be checked with standards
daily and verified to have current valid calibration.

9.2 Records

9.2.1 Record any radioactive materials posting made in the project
logbook. Include the date, location, and all information posted.

9.2.2 Record the date and the location of any radiation areas established
in the project logbook. Include a sketch of the area and radiation
area boundary on survey forms.

9.2.3 Record the date and location of any contaminated areas established
in the project logbook. Include a sketch of the area and
contaminated area boundary on survey forms.

oP-ol 9 Cabrera Services, Inc. Page 6 of 7
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9.2.4 Record-the date and location of any airborne radioactivity areas
established in the project logbook. Include a sketch of the area on
survey forms. Indicate time and date of any notifications required by
this procedure.

9.2.5 Document and record radiological survey records, routine survey
schedules, and tracking forms that are generated during the
performance of this procedure.

! 9.2.6 Documented information shall be legibly written in ink.

9.2.7 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.8 The HPT performing the posting shall ensure that this procedure is
the most current and approved revision.

9.2.9 The HPT performing the posting shall review Forms and any other
applicable forms for accuracy and completeness.

9.2.10 Entries on Forms and any other pertinent forms must be dated and

initialed by the HPT performing the posting to be valid.

9.2.11 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

None

OP-019 Cabrera Services, Inc. Page 7~ of 7
OP-0119 Cabrera Services, Inc. Page 7 of 7



",

Revision 0 9/912000 St. Albans Project 00-062 Radiological Surveys

1.0 PURPOSE

The purpose of this procedure is to establish the framework and to define the
requirements for Cabrera Services, Inc., (CABRERA) personnel performing
radiological surveys. Adherence to this procedure will provide reasonable
assurance that the radiological surveys performed maintain reproducible results.
In addition, adherence to this procedure will provide adequate control of radiation
exposures As Low As Reasonably Achievable (ALARA).

2.0 APPLICABILITY

This procedure provides the requirements for identifying, scheduling, and
performing routine, clean area, radiation, contamination, and airborne surveys by
radiation safety personnel. All remediation and facility areas that are
radiologically controlled as well as non-radiologically controlled areas containing
fixed contamination and areas adjacent to contaminated areas are within
consideration for routine survey performance. This procedure does not include
survey requirements for radiation generating devices and survey requirements
specified in radiation work permits (RWP's).

This procedure will be used by CABRERA personnel to perform radiation and
contamination surveys at St. Albans VAECC facilities. The following types of
surveys may be performed using this procedure.

* Surveys performed for shipping radioactive materials.

* Surveys performed to characterize facilities, sites, and items contaminated
With radioactive materials.

o Surveys performed to provide radiological support for decontamination and
decommissioning facilities and sites.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

3.1.1 Instruments used to perform routine surveys shall be operated in
accordance with the respective operating procedure.

3.1.2 Large area smears may be used to augment (but not replace) the
100 cm2 smear survey. Large area wipes may be counted with the
Ludlum Model-3 or equivalent Large area smears, are used to

* obtain immediate information concerning loose contamination for the
purpose of radiological protection and to minimize time spent

* performing disc smears on an item easily identified as contaminated.

ur-uui IABRERA SERVICES, INC. Page 1 ofl5
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3.1.3 Personnel performing routine surveys shall be logged in on a
Radiation Work Permit in accordance with AP-012 (if applicable).

3.1.4 Audible response instruments should be used during direct scan
surveys.

3.1.5 The instruments used for routine or special surveys shall be within
current calibration and shall have had a performance test check
performed daily or before use in accordance with the instrument's
operating procedure.

3.2 Limitations

3.2.1 The maximum probe speed during direct scan surveys of surfaces
shall be 3 cm/sec.

3.2.2 The probe face shall be held within % inch of the surface being
surveyed for alpha radiation, and within ½ inch of the surface being
surveyed for beta-gamma radiation.

3.2.3 If an instrument used to perform routine surveys fails any operational
check, it shall be removed from service. All data collected during the
period of instrument failure must be evaluated by the RSO or duly
authorized representative.

3.2.4 Posting of radiological control areas shall be performed in
accordance with OP-019.

3.3 Requirements

3.3.1 Obtain and review any previous surveys performed in the area to
determine radiation conditions which will be encountered.

3.3.2 Before performing any survey using this procedure, the HPT shall be
trained. The training shall allow the HPT to perform surveys
independently.

3.3.3 To ensure achieving the required sensitivity of measurements,
survey samples will be analyzed in a low-background area.

3.3.4 Dose rate surveys, at a minimum, should be peiformed in locations
where workers are exposed to radiation levels that might result in*
radiation doses in excess of 10% of the occupational dose limits or
where an individual is working in a dose rate area of 2.5 mrem/hr or
more.

op-aol CABRERA SERvIcES, INC. Page 2of15
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3.3.5 If contamination is found in unrestricted areas, prevent access to the
area and immediately notify the RSO or duly authorized
representative.

4.0 REFERENCES

S

S

0

S

S

10 CFR 20, Subpart F
10 CFR 20.2103
HASP
AP-012
OP-018
OP-19
OP-020
OP-021
OP-022
OP-023
NUREG-1556

Surveys and Monitoring
Records of Surveys
Safety and Health Program (RSP)
Radiation Work Permits
Decontamination of Equipment and Tools
Radiological Posting
Operation of Contamination Survey Meters
Alpha-Beta Counting Instrumentation
Operation of Micro-R Meters
Operation of Ionization Chambers
Consolidated Guidance About Material Licenses
(Vol.11)

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Contamination Survey - A survey technique to determine fixed and
removable radioactive contamination on components and facilities.

5.3 Radiation Survey - is defined as an evaluation of the radiologicalconditions
and potential hazards incident to the production, use, transfer, release,
disposal, or presence of radioactive material or other sources of radiation.

5.4 ALARA - (acronym for "as low as is reasonably achievable") An approach
to radiation exposure control to maintain personnel exposures as far below
the federal limits as technical, economical and practical considerations
permit.

6.0 EQUIPMENT

All instruments used to perform routine surveys shall be used in accordance with
the applicable CABRERA administrativeand operational procedures. Authorized
suppliers of properly calibrated and maintained equipment will supply all
instruments.

Radiation and Contamination survey meters will be selected based on job
specific requirements and will be identified in the Site Specific Work Plan.

OP-01 CABRERA SERVICES, INC. Page 3 of 15
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7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of performing routine surveys are familiar with this
procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation safety Officer (RSO) -The RSO is responsible for monitoring
compliance with this procedure and training personnel in performing
radiation and contamination surveys. The RSO can also assist in the
interpretation of the results obtained during surveys.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT performing radiation and
contamination surveys are responsible for knowing and complying with this
procedure.

8.0 INSTRUCTIONS

8.1 Safety Considerations

The safety requirements specified in the job specific HASP and Work Plans,
along with the Radiation Safety Program, and other safety documentation
must be adhered to when performing surveys.

8.2 Initial Preparations

Obtain and review any previous surveys performed in the area to determine
radiation conditions, which will be encountered.

8.2.1 Obtain appropriate survey instruments and prepare the instruments
for use.

8.2.2 Obtain necessary forms, smears, and protective clothing, which will
be used during the survey.

8.2.3 Plan the strategy for performing the survey before entering the area
to reduce exposure time within the area.

8.2.4 If smearable contamination is expected to be above allowable
limits, set up an anticipate entry into the area which will prevent the
spread of contamination in the area.

OP-001 CABRERA SERVICES, INC. Page 4 of 15
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8.3 Radiation Surveys

8.3.1 If radiation levels are unknown or previous sunreys remain in
question, first measure general area radiation levels using a Micro-
R Meter or equivalent dose rate meter to determine if elevated
radiation levels exist in the survey area.

8.3.2 Small Areas/Items/Waste Containers - This survey technique is
used to establish exposure rates from small areas, items, or
containers, which contain radioactive materials.

8.3.2.1 Scan the entire surface area of the area, item, or container
with a Micro-R or equivalent meter and record locations and
readings on OP-001-02 or equivalent form.

8.3.2.2 Measure the exposure rate at 30 centimeters from all
surfaces or sides of the area, item, or container and record
the location and readings on OP-001-02 or equivalent form.

8.3.3 Facility Surveys - This survey technique is used to release facilities
(buildings etc.) to "unrestricted" status or determine status of
facilities requiring decontamination and decommissioning. Final
release of a facility will be established using MARSSIM guidance.

8.3.3.1 Establish a 1 meter by 1 meter grid system of the facility
surfaces using a marking system that assigns a unique
numberlletter system to the center of each grid. Graphically
illustrate the location of the grid system on OP-001-02 or
equivalent form.

8.3.3.2 Using a Micro-R Meter, obtain radiation levels at 1 meter
from the grid center poinit and at contact with the grid center
point. Record reading on OP-001-02 or equivalent Form. If
elevated readings are noted, scan the surface of the grid
and note location of any elevated readings with a marker
and on OP-001-02 or equivalent Form.

8.3.3.3 Obtain 4 Micro-R readings from locations surrounding the
facility or within the facility, which do not contain activity.
This establishes a background level for comparison to the
reading taken in step 8.2.3.2 above.

8.3.4 Area Surveys - This survey technique is used to release land
masses to "unrestricted" status or determine status of areas requiring
decontamination before release. Final release of a site area will be
established using MARSSIM guidance

015-O01 CABRERA SERVICES, INC. Page5S of 15
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8.3.4.1 Establish a 10 meter by 10 meter grid system of the area to
be surveyed using surveyor stakes or equivalent, which are
numbered with a unique number/letter system to identify the
center of each grid. List the locations of the "gridded"
system on OP-001-02 or equivalent form.

8.3.4.2 Using a Micro-R meter, obtain radiation levels at 1 meter
from the grid comer point and at contact with the surface of
the ground. Record all readings on OP-001-02 or
equivalent Form.

8.3.4.3 Survey the remainder of the grid at the surface using an "S"
walking pattern. If elevated readings are noted above or
below the grid center. point reading, subdivide the grid into 9
subgrids (3 subgrids X 3 subgrids) and obtain readings at I
meter above the ground surface, and obtain contact
readings in the center of the each subgrid. Record all
readings on OP-001 -02 or equivalent.

8.4 Contamination Surveys

8.4.1 If removable contamination is suspected or previous surveys are in
question, first scan likely contaminated area with an a and/or 03 probe
to determine if elevated areas of contamination exists. Obtain smear
samples from any elevated areas and count smears in sample
counter. If smearable contamination is found, use appropriate
protective clothing and entry control techniques to prevent the
spread of contamination.

8.4.2 Small Areas/Items/Waste Containers - This survey technique is
used to establish contamination levels on small areas, items, or
containers, which contain radioactive materials.

8.4.2.1 If the area, item, or waste container contains alpha activity,
scan the area with an alpha probe at ¼ inch above the
surface. Note readings on OP-001-02 or equivalent Form.

8.4.2.2 If the area, item, or waste container contains beta activity,
scan the' area with a beta probe at approximately 1/ inch
above the surface to be surveyed and obtain reading
following meter stabilization. Record meter reading on OP-
001-02 or equivalent form. The surface of the waste
container can be surveyed for beta activity only if the
radiation level from the container does not elevate the beta
probe background. If the background level is below 200

OP-oQi CABRERA SERVIcEs, INC. Page 6of15
OP-001 CABRERA SERVICES, INC. Page 6 of 15



Radiolooical Survevs
Revi-inn 0 I9/92000 St. Albans lProiect 66-062 Rdooia uvy

CPM, scan the surface of the container and note readings on
appropriate survey form.

8.4.2.3 To determine the removable surface contamination on area
or items, first take a large area smear (LAS) using a paper
hand towel or Maslin cloth and count the smear in a low
background area using the alpha and beta probes. if no
contamination is found on the LAS, take 100 cm 2 smear for
every 2 square foot of surface area and count smears for
alpha and beta activity. Record results on OP-001-02 or
equivalent form.

8.4.2.4 For waste containers, a LAS should be taken from the
bottom, top, and sides of the container. If no contamination
is found on the LAS, take 300 cm2 smears for every 2 square
foot of surface area and count smears for alpha and beta in
a sample counter. Take one smear each from the container
sealing area, lid, and container contact points with ground or
floor. Record all results of smear activity on OP-001-02 or
equivalent Form. If contamination levels are above limits,
decontaminate the surface of the container and repeat
survey.

8.4.2.5 Facility Surveys - This survey technique is used to aid in the
release of facilities (buildings etc.) to "unrestricted" status or
determine status of facilities requiring decontamination and
decommissioning.

8.4.2.6 The grid system established in section 8.3.3.1 will also be
utilized for contamination surveys.

8.4.2.7 Hold the beta probe at approximately A inch above the grid
center point and obtain reading following meter stabilization.
Record the meter reading on OP-001-02 or equivalent form.

8.4.2.8 If the readings are at background levels, randomly scan the
remainder of the grid, concentrating on cracks, floor/wall
joints, top of horizontal surfaces, ventilation ducts and grills,
and other areas that might collect radioactivematerials,
Mark any locations above the release criteria on OP-001-02
or equivalent form.

8.4.2.9 If readings are at or near the release levels, scan grid
surface and identify portion of the grid that is above the
release criteria. Note these areas on the survey form and
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mark the area of the grid with spray marker (or equivalent)
on OP-001-02 or equivalent form.

8.4.2.10 Repeat steps 8.4.2.7 through 8.4.2.9 with an alpha probe
at 1/4 inch above the grid center point. If sufficient
documentation of previous history is known about the
facility, the alpha survey may not be required if:

* The alpha contamination is known not to be present,
or

* The alpha measurements can be randomly taken of
every 10th grid.

8.4.2.11 One smear sample from a 100cm2 area will be taken in
each grid. If the above survey found no elevated readings
in the grid, the smear sample will be taken in the center of
the grid. If elevated levels readings are identified the
-smear sample will be taken from the area where the
highest reading was obtained.

8.4.2.12 Each smear sample will be labeled with the grid location
and counted for alpha and beta activity in the sample
counter. The smear sample results will be recorded on
OP-001-02 or equivalent Form.

8.4.3 Area Surveys - This survey technique is used to aid release of land
masses to "unrestricted" status or determine status of area requiring
decontamination before release.

8.4.3.1 The grid system established in section 8.2.4, step 8.2.4.1 will
also be utilized for contamination surveys.

8.4.3.2 Hold the beta probe at 1/2 inch above the grid center point
and obtain reading following meter stabilization. Record the
meter reading on OP-001-02 or equivalent form.

8.4.3.3 If readings are at background levels, randomly scan the
remainder of the grid. Mark any locations above release
criteria on OP-001 -02 or equivalent form.

8.4.3.4 If readings are at or near the release levels scan the grid
surface and identify portion of the grid that is above release
criteria. Note these areas on OP-001-02 or equivalent form.

8.4.3.5 Areas contaminated with radioactive materials may require
soil sample analysis to determine the activity concentration.
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The quantity and location of samples will be determined on a

case-by-case basis.

8.5 Frequency and Requirements for Routine Surveys

Appropriate routine radiological surveys shall be performed at the following
frequencies as a minimum:

8.5.1 Radiation Surveys

" Upon initial entry after extended periods of closure

" Daily, at contamination control points, where the potential exists
for personnel to be exposed to radioactive contamination

" Daily, during continuous operation, and when levels are
expected to change in High Radiation Areas

* Weekly, in routinely occupied areas adjacent to radiological
control areas

" Weekly for operating HEPA-filtered ventilation units

" Weekly, for any temporary Radiation Area boundaries to ensure
that the Radiation Areas do not extend beyond posted
boundaries

" Monthly, or upon entry if entries are less than monthly, for
Radioactive Material Storage Areas

" Monthly, for potentially contaminated ducts, piping, and hoses in
use outside the radiological facilities

8.5.2 Contamination Surveys

" Daily, at contamination control points, personnel protective
equipment change out areas, or step-off pads, when in use or
once per shift in high use situations

" Daily, in office spaces located in the radiological control areas

" Daily, in lunchrooms or eating areas adjacent to radiological
control areas

" Weekly, for all designated lunchrooms supporting the project

- Weekly, in routinely occupied locker rooms or the shower areas

OP-O01 CABRERA SERVICES, INC. Page 9 of 15
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adjacent to radiological control areas

a Weekly, or upon entries, if entries are less frequent, in
radiological control areas

- Weekly, or upon entries, if entries are less frequent, in the areas
where radioactive materials are handled or stored

a Weekly for all project offices on site

0 Monthly, in areas with fixed contamination

8.5.3 Airborne Surveys:

Airborne survey frequency, locations, and methods are determined
by the radiation work permits (RWP's) and by the RSO.

8.6 Identifying and Scheduling Routine Radiological Surveys

8.6.1 The RSO or duly authorized representative shall identify and
schedule routine surveys as required by the radiological conditions
and work activities.

8.6.2 Routine Survey Schedules shall be developed using a standard
system for designating surveys as follows:

Frequency of Survey

• Daily D
" Weekly W
" Monthly M
* Quarterly Q
" Semi-Annually S,
" Annually A
" Upon Entry U

Type of Survey

" Radiation, R
" Contamination C
* Area TLD T
* Air Sample A

Example: DRC-1
Where:

D: is the survey frequency (Daily in this example)
R: is the type of survey (Radiation in this example)

OP-001 CABRERA SERVICES, INC. Page 10 of 15
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C: is a type of survey (Contamination)
I corresponds to the numerical sequence of the

survey
8.6.3 Routine survey schedules shall be submitted to and approved by the

RSO or duly authorized representative.

8.6.4 Prepare routine survey tracking forms using the approved routine
survey schedules.

8.6.5 Changes to any routine survey schedule shall be submitted to and
approved by the RSO or duly authorized representative.

8.6.6 Routine Survey Schedules should be indicated on form OP-001-01or
equivalent form. Task Leaders may elect alternate forms of
containing, as a minimum, the information included on the OP-001-
01 form.

8.7 Using As Low As is Reasonably Achievable (ALARA) Principles for
Scheduling and Performing Surveys

8.7.1 Routine surveys should not be performed in High Radiation Areas
unless other work necessitates entry. Boundary verification surveys
would be appropriate if an entry is not required.

8.7.2 Routine surveys should be performed in conjunction with other work
surveys as much as practicable.

8.8 Performance of Routine Surveys

8.8.1 HPT's shall perform routine surveys in accordance with the
applicable operational procedure.

8.8.2 Upon completion of a routine survey, the HPT shall initial the
appropriate Routine Survey Tracking Form.

8.9 Periodic Evaluation of Routine Surveys

8.9.1 Routine survey schedules shall be reviewed and updated periodically
to ensure that all areas within the project boundaries- are receiving
the appropriate routine survey coverage.

8.9.2 Changes of conditions within the project area will be reported to the
RSO or duly authorized representative and may require a
modification of the routine radiological survey schedule.

8.10 Management Notification

op-oDi CABRERA SERVICES, INC. Page 11 ofl5
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8.10.1 The RSO shall be notified, in writing by the project manager, of any
failure to complete a routine survey as scheduled. The missed
survey will be completed within 24 hours of discovering the
inconsistency.

9.0 QUALITY ASSURANCE/RECORDS

9.1 Quality Assurance

9.1.1 Instruments used to perform routine radiological surveys will be
inspected for serviceability each day; and checked against check
sources to verify they are in proper working condition per the
applicable Operational Procedure.

9.1.2 Radiation and Contamination surveys will be reviewed by the RSO or.

duly authorized representative for accuracy and completeness.

9.2 Records

9.2.1 At a minimum, each survey record should include the following:

* A diagram of the area surveyed, if applicable.

A list of items and equipment surveyed.

• Specific locations on the survey diagram where wipe test were
taken.

* Ambient radiation levels with appropriate units.

* Contamination levels with appropriate units.

* Make and model number of instruments used.

* Background levels, if applicable.

* Name of the person making the evaluation and recording the
results and date.

9.2.2 Radiological Survey Records, routine survey schedules, and tracking

forms are generated during the performance of this procedure.

9.2.3 Documented information shall be legibly written in ink.

9.2.4 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
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line across the entry. The correction shall be entered, initialed, and
dated.

9.2.5 The health physics.technician performing the survey shall ensure
that this procedure is the most current and approved revision.

9.2.6 The health physics technician performing the survey shall review
Forms and any other applicable forms for accuracy and
completeness.

9.2.7 Entries on Forms and any other pertinent forms must be dated and
initialed by the health physics technician performing the survey to be
valid.

9.2.8 The RSO or-duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

" OP-001-01 Routine Survey Schedule

" OP-001-02 Survey Form

ur-uui LABRERA ~ERV1CE5, INC. Page 13 of 15
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oP-001-01
ROUTINE SURVEY SCHEDULE

Prepared By: Date: - _ _

Reviewed By:

OP-001

Date:

Page 14 of 15CABRERA SERVICES, INC.
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OP-001-02 Radiological Survey Sheet
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1.0 PURPOSE

This procedure describes methods for control of instrument check sources and
the methods used to evaluate sources for the potential of leaking radioactive
material. These sources are used to ensure proper radiation detection
instrument operation. Adherence to this procedure will provide reasonable
assurance that personnel exposures will be below specified limits, sources will
not be lost or misplaced, personnel will remain free of contamination, .and
contamination will not be spread beyond any designated contaminated areas. In
addition, adherence to this procedure will provide reasonable assurance that leak
testing of radioactive sources meet the requirements of 10 CFR 20 and NRC-
license.

2.0 APPLICABILITY

This procedure will be used by Cabrera Services, Inc. (CABRERA) personnel for
use and control of radioactive check sources used for portable radiation
detectors. This procedure will also be used for leak testing..of radioactive sources
and also applies to licensed and exempt sources.

3.0 PRECAUTIONS, LIMITATIONS, AND REQUIREMENTS

3.1 Precautions

3.1.1 When performing a leak test on non-exempt quantity sources, use
specific license procedures.

3.1.2 If non-exempt quantity sources are used, the RSO or duly authorized
representative will determine any additional precautions (i.e., finger
rings, etc.).

3.1.3 If licensed quantity sources are leak tested, the RSO or duly
authorized representative will determine any additional precautions
(i.e., finger rings, etc.).

3.1.4 The window area of a particle deteqtor is covered with a thin window
and may be easily punctured. Avoid surveying areas which have
protruding fragments that may puncture the detector.face. Remove
the protruding fragments, if possible, before surveying. Upon
removal of the leak test sample, monitor the sample away from the
source. If the sample yields a high , count rate compared to
background, assume the source to be leaking and estimate the
activity based upon the reading of the portable instrument.

3.2 Limitations

OP-009-01 Cabrera Services, Inc. Page lof 9
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3.2.1 Storage location(s) of instrument check sources will be approved by
the RSO or duly authorized representative for protection against
loss, leakage, or dispersion by the effect of fire or water.

3.2.2 A Radiation Work Permit must be generated for leak testing of non-
exempt sources.

3.3 Requirements

3.3.1 Individual source quantities shall not exceed exempt quantity limits
without permission of the RSO or duly authorized representative.

3.3.2 The methods specified in this procedure will be audited annually to
ensure compliance with the requirements to control radioactive
sources.

3.3.3 The results of leak test samples shall be stated as less than 0.005
microcuries of removable activity if applicable in order to comply with
NRC requirements.

3.3.4 Ensure accountability and direct control of the source at all times
when it is unlocked. Minimize the number of people in the area of
the source during the leak test to reduce exposure and maintain
work areas as low as is reasonably achievable (ALARA). If high
radiation area controls are necessary, the source must either be
locked or guarded.

3.3.5 Only qualified Health Physics personnel may use or have possession
of CABRERA radioactive check sources.

4.0 REFERENCES

" OP-001 Radiological Surveys
" OP-020 Operation of Contamination Survey Meters
" OP-021 Alpha-Beta Sample Counting Instrumentation
• OP-022 Operation of Ionization Chambers
a OP-023 Operation of Micro-R Survey Meters
• NUREG-1556 Consolidated Guidance About Material Licenses (Vol. 11)

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area, access to which is limited by the licensee for the
purpose of protecting individuals against undue risks from exposure to
radiation and radioactive materials. Restricted area does not include areas
used as residential quarters, but separate rooms in a residential building
may be set apart as a restricted area.

u A JAorerA servces Inc Pag 2 t
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5.2 Leak Test - A survey technique used to determine the presence of.
removable activity from the surface of a sealed source.

6.0 EQUIPMENT

" Ludlum 2929 or equivalent

" Smears

* Portable radiation detection equipment

* Calibration sources

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) -The PM is responsible for ensuring that all
personnel assigned the tasks of control and leak testing of sealed sources
of radioactive material, are familiar with this procedure, adequately trained
in the use of this procedure, and have access to a copy of this procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained with radioactive
sources as described in this procedure. The RSO ensures the Health
Physics Technicians are qualified by training and experience to perform the
requirements of this procedure.

7.3 Radiological Field Supervisor (RFS) -During field assignments, the RFS is
responsible for ensuring that this procedure is implemented.' When the
kSO is not on site, the RFS will actas the RSO's duly authorized
-representative for radiological issues.

7.4 Health Physics Technicians (HPPT) -The HPT are responsible for control
and use of radioactive check sources. The HPT conducting leak tests- of
sealed sources are responsible to comply with the provisions of this
procedure.

8.0 INSTRUCTIONS

8.1 Action Levels

& Inventory

The RSO or duly authorized representative shall be, notified
immediately if it has been determined that a source is missing and an
immediate search shall be conducted.

Leakage

OP-009-01 Cabrera Services, Inc. Page 3 of 9
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If a source is suspected to have lost integrity, the RSO or duly
authorized representative shall be notified immediately and a leak test
shall be performed.

Radiation Levels

Radiation levels shall be maintained at less than 2 millirem per hour on
any accessible surface where the radioactive check sources are stored.
Notify the RSO or duly authorized representative if radiation levels
exceed 2 millirem per hour.

8.2 Inventory

A physical inventory of all instrument check sources will be conducted by
the RSO or duly authorized representative at least once each quarter and
whenever a new check source is received or an old check source is
disposed. The results shall be recorded on Form OP-009-01 and shall be
retained in the source file for a period of not less than three years.

8.3 Initial. Preparations

8.3.1 Select a work area to conduct the leak test that is free of radioactive
contamination.

8.3.2 Select instruments that are capable of detecting at least 0.005
microcuries of the radionuclide of concern.

8.3.3 Inform the RSO or duly authorized representative of the source to be
leak tested, The RSO or duly authorized representative will evaluate
the test and provide precautionary measures to ensure protection of
people and equipment in the work area.

8.3.4 Smear the outside surface of the source using cloth or paper. This
smear will be the leak test sample that is analyzed for activity
associated with a potentially leaking source.

8.3.5 Be cautious when handling leak test samples to prevent the spread
of contamination, should the sample have loose radioactivity on it
from a leaking source.

8.3.6 If the source emits particle radiation, a very thin window will typically
cover the radioactive material. Take special precautions to prevent
damage to the window during leak testing.

8.3.7 Be sure to wear rubber or latex gloves when handling the leak test
samples or equipment associated with the test.

8.4 Analysis

OP-009-01 Cabrera Services, Inc. Page 4 of 9
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The leak test sample shall be analyzed by a method, which will ensure
detection of at least 0.005 microcuries of the radionuclide of interest.
Existing CABRERA procedures shall be used as practical to ensure
appropriate analysis and documentation of results.

Note: If the activity estimation determines the leak test sample to be in excess
of the leak test limit of 0.005 microcuries, then label the source as
unusable to prevent further spread of activity. Conduct a detailed
survey of the' leak test work area to ensure that activity from the source
has not spread beyond the capsule of the source.

8.5 Performing a Leak Test

8.5.1 Although leak tests are not required for exempt quantity sealed
sources, in the event a source is suspected of having a loss of
encapsulation or other possible leakage, the following procedure
shall be followed' under the direction of the RSO or duly authorized
representative:

8.5.1.1 A visual inspection of the source shall be made for physical
damage. If an area of the source is noticeably damaged,
perform the leak test in that area, otherwise proceed to step
8.3.1.2.

8.5.1.2 Determine the extent of source leakage by one of the
following methods:

8.5.1.3 Dry Wipe Test - This test will be performed on encapsulated
sources or adjacent surfaces of plated or foil sources. The
sources shall be wiped with a dry disc smear applying
moderate pressure. Removal of any radioactive materials
from the source or adjacent surfaces (i.e., source leakage)
will be determined by counting the filter paper with
appropriate instrumentation.

8.5.1.4 Wet Wipe Test - This test will be performed on encapsulated
sources only. The entire surface of the source shall be
wiped with a disc smear moistened with water, applying
moderate pressure. Removal of any radioactive material
from the source will be determined by counting the filter
paper with appropriate instrumentation after the filter paper
has dried out.

8.5.2 When any contamination or leak test reveals the presence of 0.005
gCi.or greater Of removable contamination, or activity removed is
above the critical level of the detecting instrument, the source shall
be retested. The source will be either repaired, if possible, or

OP-009-01 Cabrera Services, Inc. Page 5 of 9
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disposed of as radioactive waste if the second test is unsatisfactory.
The results of leak tests for the sources are recorded on Form OP-
009-02 and shall be retained for a minimum of three years.

8.6 Survey

The on-contact radiation level exterior to where the sources are stored shall
be maintained at less than 2 millirem per hour on any accessible surface. A
radiation survey of the storage location shall be performed at least quarterly
and after the receipt of any additional check sources.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The quality of leak test analyses is dependent upon the quality of the
wipe, and the quality of analysis. Periodic evaluation of the process
and analysis methods shall be conducted to ensure appropriate
methods are used and this procedure is followed.

9.2 Records

9.2.1 The RSO or duly authorized representative prepares and maintains a
source file which shall, at a minimum, consist of the following:

* Procurement history of each source, including copies of seller
certification;

* Status change - damage, sale or transfer, disposal, or
recalibration;

* Completed "Sealed Source Inventory and Leak Test" Form ; and,
* Any other correspondence related to the sources.

9.2.2 Documented information shall be legibly written in ink.

9.2.3 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

.9.2.4 The health physics technician using this procedure shall ensure that
it is the most current and approved revision.

9.2.5 The health physics technician performing inventory shall review
Forms OP-009-01 and OP-009-02 for accuracy and completeness.

9.2.6 Entries on Forms OP-009-01 and OP-009-02 and any other pertinent
forms must be dated and initialed by the health physics technician
performing the inventory to be valid.

OP-009-01 Cabrera Services, Inc. Page 6 of 9
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9.2.7 The RSO or duly authorized representative shall review completed
forms. The review shall be for accuracy and completeness.

10.0 ATTACHMENTS

OP-009-01 Sealed Source Inventory and Leak Test

OP-009-02 Sealed Source Leak Test Data Sheet

oP-oo~-o1 Cabrera Services, Inc. Page 7of 9
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OP-009-01
SEALED SOURCE INVENTORY AND LEAK TEST

Second Quarter C] Third Quarter [0] Fourth Quarter []Inventory Period: First Quarter Q

Comments

Date Performed: By:
Print/Sign

Reviewed/Approved By:- Date:
Print/Sign

OP-009-01 Cabrera Services, Inc. Page 8 of 9
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OP-009-02
Sealed Source Leak Test Data Sheet

Source Information Source ID Number

Source Manufacturer: Date of Assay:

Source Model Number Source Serial #

Activity of Source at Assay Date: Ci Source Today: CI

Radionuclide name: Half-life of radionuclide

Leak Test Sample Information

Location of Leak Test Work Area

Describe the method of leak testing:

Sample Geometry: Detector:.

Detection Efficiency: c/d Background count time: _ min.

Background count rate: _cpm MDA: microcuries

Sample net count rate: ___ppm Sample count time: min.

Leak test sample activity: microcuries

Leak Test Result- Check all boxes that apply

u The leak test sample Is in excess of the 0.005 microcurie limit

u The leak test sample is below the 0.005 microcurie limit

3 The source has been controlled to prevent the spread of activity fTom the shield.

Source Leak Test Performed by: Date:

Leak Test Analysis Conducted by: Date:

"Radiation Safety Officer Date:

OP-009-02 Cabrera Services, Inc. Page 9 of 9
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1.0 PURPOSE

The purpose of this procedure is to specify requirements for releasing material
from controlled areas and to minimize the potential for unintentionally releasing
contaminated items to uncontrolled areas in accordance with the provisions
stated in Section 4.0, References. This procedure sets forth the specific
requirements for release of materials from controlled areas applicable to Cabrera
Services, Inc. (CABRERA) field projects.

2.0 APPLICABILITY

2.1 This procedure provides instructions for CABRERA personnel while
performing release surveys of items controlled as contaminated or
potentially contaminated with radioactive materials.

2.2 The procedure will be used to ensure by survey that materials released
from contaminated or potentially contaminated areas will meet the release
criteria applicable to the license conditions, St. Albans VAECC facility
requirements, or as specified in regulations or guidance provided by
applicable regulatory agencies of the federal or state government.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

3.1.1 Instruments used to perform release surveys shall be operated in
accordance with the respective operating procedure.

3.1.2 Large area smears may be used to augment (but not replace) the
100 cm2 smear survey. Large area wipes may be counted with the
Ludlum Model-3 or equivalent. Large area smears are used to
obtain immediate information concerning loose contamination for the
purpose of radiological protection and to minimize time spent
performing disc smears on an item easily identified as contaminated.

3.1.3 A release document package, at a minimum, shall include the
following forms:

3.1.3.1 The Health Physics daily log.

3.1.3.2 Material Release Log.

3.1.3.3 Radiation and Contamination Survey or an Unconditional
Release of Equipment or Items Survey and/or Sample
Calculation Worksheet.

OP-004 CABRERA SERVICES, INC. Page I of 10
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3.1.3.4 Daily Instrument Calibration Log.

3.1.4 The release document shall include the following information:

3.1.4.1 The date of the release survey.

3.1.4.2 The number of the release survey.

3.1.4.3 A description or identification of the item.

3.1.4.4 The identity of-the Health Physics Technician performing the
release survey.

3.1.4.5 The evaluator of the material for release.

3.1.4.6 The release approval of the RSO or duly authorized
representative.

3.1.5 Surveys performed for the release of material shall be documented
on a Radiation and Contamination Survey andior on an -
Unconditional Release of Equipment or Items Survey.

3.1.6 Radiationicontamination surveys shall be performed in accordance
with OP-001.

3.1.7 Items identified as radioactive during the release survey shall be
controlled in accordance with OP-01 9.

3.1.8 Personnel performing release surveys shall be logged in on a
Radiation Work Permit in accordance with AP-012 (if applicable).

3.1.9 Audible response instruments must be used during direct scan
surveys.

3.1.10 The instruments used for release surveys shall be within current
calibration and shall have had a response check performed daily or
before use in accordance with the instrument's operating procedure.

3.1.11 Items presented for release shall be direct scanned in an area of low
background.

3.2 Limitations

3.2.1 The maximum probe speed during direct scan surveys of surfaces
shall be 3 cm/sec.

OP-004 CABRERA SERVICES, iNC. Page 2 of 10
OP-004 CABRERA SERVICES, INC. Page 2 of 10



Revision 0 919/2000 Unconditional Release of Material from Radiological Control Areas

St. Albans Project 00-062

3.2.2 A response check shall be performed at the completion of the
workday for instruments used for direct scan surveys in accordance
with the instruments operating procedure.

3.2.3 The probe face shall be held within % inch of the surface being
surveyed for alpha radiation, and within inch of the surface being
surveyed for beta-gamma radiation.

3.2.4 If an instrument used to perform release surveys fails any
operational check, it shall be removed from service. All data
collected during the period of instrument failure must be evaluated by
the RSO or duly authorized representative.

3.2.5 Posting and access control of controlled areas shall be performed in
accordance with OP-019.

3.3 Requirements

None

4.0 REFERENCES

0

0

10 CFR 20
AP-012
OP-001
OP-009
OP-019
OP-020
OP-021
OP-023
NUREG-1556
Reg 1.86

Standards for Protection Against Radiation
Radiation Work Permits
Radiological Surveys
Use and Control of Radioactive Check Sources
Radiological Posting
Operation of Contamination Survey Meters
Alpha-Beta Counting Instrumentation
Operation of Micro-R Survey Meters
Consolidated Guidance About Material Licenses (Vol.11)
Termination of Operating Licenses for Nuclear Reactors

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Activity - The rate of disintegration (transformation) or decay of radioactive
material. The units of activity for the purpose of this procedure are
Becquerel (Bq) or micro-Curies (g.Ci).

5:2 Contamination - Deposition of radioactive material in any place where it is
not desired. Contamination may be due to the presence of alpha particle,
beta particle or gamma ray emitting radionuclides.

5.3 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

OP-004 CABRERA SERVICES, INC. Page 3 of 10
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5.4 Fixed Contaminati6ri - Radioactive contamination that is not readily
removed from a surface by applying light to moderate pressure when wiping
with a paper or cloth disk smear, or masslinn.

5.5 Minimum Detectable Activity (MDA) - For purposes of this procedure, MDA
for removable radioactive contamination is defined as the smallest amount
of sample activity that will yield a net count with a 95% confidence level
based upon the background count rate of the counting instrument used.

5.6 Release for Unconditional Use - A level of radioactive material below which
it is acceptable for use without restrictions. Under normal circumstances,.
authorized limits for residual radioactive material are set equal to, or below,
the values specified in Regulatory Guide 1.86, Termination of Operating
Licenses for Nuclear Reactors.

5.7 Survey - is defined as an evaluation of the radiological conditions and
potential hazards incident to the production, use, transfer, release, disposal,
or presence of radioactive material or other.sources of radiation.

5.8 Survey Exempt Materials - The contents of sealed containers which remain
unopened while in a controlled area are exempt, the outside surfaces are
not exempt.

6.0 EQUIPMENT

None

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of surveying materials are familiar with this procedure,
adequately trained in the use of this procedure, and have access to a copy
of this procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
contamination survey meters described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT are responsible for
performing the surveys described in this procedure.

OP-004 CABRERA SERVICES, INC. Page 4 of 10
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8.0 INSTRUCTIONS

8.1 Release Limits for Gross Activity (Unknown Isotopes)

EMISSION I REMOVABLE TOTAL (Fixed and Removable
dpm/100 cm2  dpm/100 cm2

Beta-Gamma 200 1000

NOTE: If all of the constituents of the contamination are known and documented on
the release documents, the release limits of Table I of Regulatory Guide 1.86,
Termination of Operating Licenses for Nuclear Reactors applies.

8.2 Inaccessible Surfaces

8.2.1 Items with inaccessible surfaces should be disassembled as
completely as possible to facilitate release Surveys. Items with
inaccessible surfaces will not be unconditionally released unless
evaluated by a designated evaluator who authorizes and documents
the release.

8.2.2 The following guidance will be used when performing evaluations:

8.2.2.1 A history of the item should be reviewed.

8.2.2.2 The actual release survey shall be reviewed.

8.2.2.3 Determination of the radiological conditions in the area the
item has been used or stored shall be reviewed.

8.3 Materials considered dangerous, fragile, or not readily smearable due to
their physical or chemical nature shall not be unconditionally released
unless evaluated on a case by case basis for releasein a manner
consistent with Section 8.2.2. Evaluation for release shall be performed by
a designated evaluator only.

8.4 Survey Exempt Materials

8.4.1 Items such as briefcases, pens, papers, personal clothing, etc., are
exempt from the Health Physics release survey requirements of this
procedure, unless deemed appropriate by the HPT.

8.4.2 Individuals shall survey the exempt items in the same manner as a
whole body frisk when leaving a controlled area or have a Health
Physics Technician perform the survey.

8.5 Survey Procedure

Ui-'-UU4 CABRERA SERVICES, INC. Page 5 of 10
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8.5.1 Upon receipt of an Item presented for release, attempt to determine
the history:

8.5.1.1 Purpose of item.

8.5.1.2 The current and past use of the item.

8.5.1.3 The location(s) in which the item was used or stored.

8.5.1.4 If the item was ever used for work with radioactive material
or used in an area where radioactive material was used or
stored.

NOTE: This knowledge of the item history should provide the surveyor with
information helpful in performing the release survey.

8.5.2 'Using protective clothing such as gloves, perform large area smears
of 100% of the accessible surfaces of the item using large area
wipes (e.g. masslinn).

8.5.2.1 Determine if transferable (loose) radioactive material is
present by measuring the amount of activity on the surface
of the cloth.

8.5.2.2 If the presence of radioactive material is indicated by a count
rate above background, the item shall be treated as
contaminated until the results of the disc smear survey are
obtained and determination is made concerning the actual
100 cm2 loose contamination levels. The material shall be
controlled in accordance with OP-019.

8.5.3 Perform a direct scan of 100% of all accessible areas of the item, in
accordance with the instruments operating procedure, and OP-001.

NOTE: Items presented for, release shall be direct scanned in an area of low
background. Preferably < 100 CPM. The Health Physics Technician
performing the release survey shall determine if the background is
acceptable for direct scan of the item.

8.5.4 If the scan indicates radioactive material on the surface of the item is
less than the limits of release for total activity, proceed to 8.5.10.

8.5.5 If the scan indicates radioactive material on the surface is greater
than regulatory limits for total activity, the item cannot be released.

8.5.6 During the direct scan of the accessible surfaces of the item, a static

measurement shall be taken:

8.5.6.1 If an increase in the audible count rate is detected.

OP-004 CABRERA SERVICES, INC. Page Sot 10
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8.5.6.2 After each minute of scanning.

8.5.6.3 When the Health Physics Technician determines that an
indication of fixed activity in an area less than ten square
centimeters may be present.

8.5.6.4 During the static measurement, the meter probe shall be
held at the proper distance from the surface being. surveyed
for the proper response period to allow the meter reading to
stabilize, in accordance with the instrument's operating
procedure.

8.5.7 Perform disc smears which are representative of 100% of the
effective surface area.

8.5.7.1 100% of the effective accessible surface means performing
a 100 cm2 disc smear on all accessible areas of the item
suspected of being contaminated.

8.5.8 Count the smears in accordance with reference OP-001 and/or OP-
021 as appropriate.

8.5.8.1 Record smear data on the Radiation and Contamination
Survey.

8.5.8.2 If the smear results indicate transferable activity below the
release limits, proceed to Step 8.5.10

8.5.8.3 If the smear results indicated transferable activity above the
release limits, the item cannot be released

8.5.9 If item has internal or inaccessible surfaces, CABRERA personnel will
disassemble the item and repeat Steps 8.5.2 through 8.5.5 or have
the item evaluated for release by a designated evaluator.

8.5.10 If the item meets the release limits or is evaluated as meeting the
unconditional release criteria complete form OP-004-01. The RSO
or duly authorized representative must review the release documents
and approve the release before allowing the item to leave the
controlled area.

8.5.11 If items are identified as radioactive during the release survey,

contact the RSO or duly authorized representative.

8.6 Action level

OP-004 CABRERA SERVICES, INC. Page 7 of 10
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8.6.1 If direct frisk beta-gamma instrument readings exceed 100 cpm
above background (with background less than 200 cpm) those areas
shall be surveyed as follows:

8.6.1.1 Perform a smearable contamination survey using 100 cm 2 of
affected areas, and count the smears for beta-gamma
contamination to determine if contamination is "fixed" or
"removable."

8.6.2 Dose rate surveys, which exceed 0.2 mR/hr, shall be brought to the
attention of the RSO or duly authorized representative for release or
acceptance approval.

8.7 The results of the survey shall be documented on Radiation and
Contamination surveys.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 Instrumentation used for surveys will be checked with standards
each day prior to use and verified to have current valid calibration.

9.1.2 When'releasing a large volume of materials, a program may be
.established under the discretion of the RSO or duly authorized
representative to ensure by second check that no radioactive
material has been released to the public or the environment.

9.1.3 The health physics technician performing the survey shall review
Form OP-004-01 and any other applicable forms for accuracy and
completeness.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The health physics technician performing the survey shall ensure
that this procedure is the most current and approved revision.

9.2.4 Entries on Form OP-004-01 and any other pertinent forms must be
dated and initialed by the health physics technician performing the
survey to be valid.

UP0U LA=AB. . ."A ...... s N. Page.. .. 10
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9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

OP-004-01 Unconditional Release of Equipment or Items Report
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OP-004-01

UNCONDITIONAL RELEASE OF EQUIPMENT AND ITEMS LOG

Project Name _________________Proj ect Number________

item/ Comments Survey # Date
Equipment Released

Reviewed By: Date:

OP-004 CABRERA SERVICES, INC. Page 10 of 10
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1.0 PURPOSE

This procedure instructs Cabrera Services Inc. (CABRERA) field personnel in the
proper use of step-off pads.

This procedure provides the method Cabrera Services, Inc. (Cabrera) uses to
ensure step off pads are used in accordance with procedure requirements.
Adherence to this procedure will provide reasonable assurance that step-off pads
are being used to prevent the spread of contamination. Adherence to this
procedure also provides adequate control of contamination levels which meets
CABRERA'S goal of maintaining radiation exposures As Low As is Reasonably
Achievable (ALARA).

2.0 APPLICABILITY

This procedure applies to all CABRERA radiological remediation projects or
operations that use step-off pads for radiological contamination control.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

Step-Off pads should always be placed in the Radiological Buffer Area just
outside the contamination area as a control to prevent the spread of
contamination.

3.2 Limitations and Requirements

Not Applicable

4.0 REFERENCES

* HASP Health and Safety Plan (Radiation Safety Program)
* OP-001 Radiological Surveys
# OP-004 Unconditional Release of Material from Radiological

Control Areas

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area -An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Contamination Survey - A survey technique to determine fixed and
removable radioactive contamination on components and facilities.

OP-015 CABRERA SERVICES, INC. Page 1 of 5
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5.3 Radiation Survey - is defined as an evaluation of the radiological conditions
and potential hazards incident to the production, use, transfer, release,
disposal, or presence of radioactive material or other sources of radiation.

5.4 ALARA - (acronym for "as low as is reasonably achievable") An approach
to radiation exposure control to maintain personnel radiation exposures as
far below the federal limit as technical, economical and practical
considerationspermit.

6.0 EQUIPMENT

Step-Off Pads

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - The PM is responsible for ensuring that all
personnel assigned the task of utilizing step-off pads are familiar with this
procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation Safety Officer (RSO) - The Radiation Safety Officer is
responsible for monitoring compliance with this procedure and training
personnel in the use of step-off pads.

7.3 Radiological Field Supervisor.(RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT performing radiological
surveys in accordance with this procedure are responsible for knowing and
complying with this procedure.

8.0 INSTRUCTION

8.1 Location of Step-Off Pads

8.1.1 Radiation safety personnel will specify the placement of step-off
pads based on the requirements listed below:

A single step-off pad should be installed at exit points from areas
where loose surface contamination levels exceed 200 dpm/100
cm2 for 13,y.

Two step-off pads, separated by a covered area where.possible,
should be installed at exit points from areas where contamination

UPuACBER EVCS ....... .ge2 .f
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levels exceed one hundred times the limits for a single step-off
pad.

8.1.2 Considerations must be given to other radiological conditions and
general safety precautions when installing step-off pads:

Step-off pads should be positioned at personnel control points in
such a manner that they do not cause individuals to remain in
significant radiation fields while removing protective clothing. In
these cases, the step-off pad should be separated from the
actual point of exit, by a covered area.

Step-off pads should be placed in such a manner that they do
not constitute a safety hazard. For example, step-off pads
should not be placed on steep ground, slippery surfaces, etc.

* Step-off pads should not be placed at Emergency Exits or at an

Equipment Exit or Entrance.

8.2 Use of Step-Off Pads

8.2.1 Step off pads shall be considered uncontaminated surfaces in the
case of a single step-off pad; or as surfaces of lower contamination
than thecontaminated area, in the case of first two step-off pads
(when exiting the posted area). The step-off pad needs to be
surveyed periodically in accordance OP-001.

8.2.2 Before stepping out of the Contaminated Area or Airborne
Radioactivity Area to the step-off pad, the worker should:

* Remove exposed tape.

- Remove rubber overshoes.

* Remove outer pair of gloves.

* Remove hood from the rear.

* Remove respiratory protection as applicable.

* Remove coveralls, inside out, touching the insides only.

* Take down barrier closure, as applicable.

* Remove tape or fastener from inner shoe cover.

* Remove each shoe cover, place the shoe cover into the

OP-015 CABRERA SERVICES, INC. Page 3 of 5
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container for contaminated shoeS, and step onto clean step-off
pad.

* Remove cloth glove liners.

* Replace barrier closure, as applicable.

0 Commence whole body frisking.

* Frisk badge and dosimeter.

8.263 The sequence for the removal of primary and supplemental
dosimetry is dependent upon where the dosimetry was wom and the
potential for contamination.

8.2.4 Use of Multiple Step-Off Pads

0 Multiple step-off pads should be used to control exit from high
surface contamination areas. These pads define interim control
measures within the posted area to limit the spread of
contamination. The following controls apply:

9 The inner step-off should be located immediately outside of the
highly contaminated work area, but still within the posted area.

e The worker should remove highly contaminated outer clothing
prior to stepping on the inner step-off pad.

* Additional secondary step-off pads, still within the posted area,
may be used as necessary to restrict the spread of
contamination out of the immediate area.

& The final or outer step-off pad should be located immediately
outside the contamination area.

OP-015 CABRERA SERVICES, INC. Page 4 of 5
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9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

None

9.2 Records

9.2.1 All records generated by thisprocedure are used in the Radiation
Protection Program to document contamination levels of work areas
and materials onsite.

9.2.2 Radiological survey records, routine survey schedules, and tracking

forms are generated during the performance of this procedure.

9.2.3 Documented information shall be legibly written in ink.

9.2.4 Datashall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.5 The health physics technician performing the survey shall ensure
that this procedure is the most current and approved revision.

9.2.6 The health physics technician performing the survey shall review any
applicable forms for accuracy and completeness.

9.2.7 Entries onlforms and any other pertinent documents must be dated
and initialed by the health physics technician performing the survey
to be valid.

9.2.8 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

None

oP-o1~ CABRERA SERVICES, INc. Page 5 of 5
OP-015 CABRERA SERVICES, INC. Page 5 of 5



f

Revision 0 Training

1.0 PURPOSE.

1.1 This procedure establishes the Cabrera Services Inc., (CABRERA) Training
Program that, upon satisfactory completion, will allow individuals to enter
and perform work with US NRC licensed radioactive material.

1.2 Adherence to this procedure along with site specific guidance will provide
reasonable assurance that personnel will be aware of their surroundings,
the hazards associated with the type of material in the work area, and the
type of work conducted.

2.0 APPLICABILITY

2.1 This procedure will be used for all CABRERA project work involving licensed
radioactive materials.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

3.1.1 No individual shall be allowed to work with licensed radioactive
materials without training qualification and documentation under this
program.

3.2 Limitations

3.2.1 Any person successfully completing this program shall be qualified
for a period of one year. Annual refresher training is required to
maintain training qualifications.

3.3 Requirements

3.3.1 Records of training shall be maintained. Documentation of previous
training for which credit is being given shall include: individual's
name, date of training, topics covered, and name of the certifying
individual.

AP-0mCAR...ER.CS.IN...ge1o
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3.3.2 The training program for employees and contractors, requiring
access to licensed radioactive material shall ensure, at a minimum,
that the following regulatory requirements are met:

3.3.2.1 10 CFR Part 19.12 - States the training requirements for
workers who in the course of employment are likely to
receive in a year an occupational dose in excess of 100
mrem (1 mSv):

At a minimum, 4 hours of Radiation Safety Training will be
required for subcontracted personnel and any worker
meeting the condition stated in CFR 19.12(a). This 4 hour
training shall cover the topics required in CFR 19.12 (a)(1)
through (a)(6), as well as any pertinent information in 10
CFR parts 19 and 20 and the Site's NRC license and
standard operating procedures. It, is mandatory that any
females participating in this program receive specific training
on prenatal radiation exposure (Reference 4.). An annual
refresher course in Radiation Safety will also be required,
and as be such provided and documented.

3.3.2.2 29 CFR 1910.120 - Contains the minimum training
requirements for hazardous waste operations and
emergency response personnel, supervisors, and
management:

All workers shall be required to possess, and provide
documentation of, a current 40-hour EPA Hazardous Waste
Operations and Emergency Response (HAZWOPER)
Training Certificate. In addition, site specific HAZWOPER
training shall be performed to complete -the requirements of
29 CFR 1910.120. The site specific HAZWOPER training
shall also cover the content of the Emergency Plan, and
provide detailed instruction on response to site emergency
events.

AP-009 CABRERA SERVICES, INC. Page 2 of 46
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3.3.3 Individuals performing a specific limited task, or requiring access for
observation or similar purposes, shall be exempt from the
requirements in Section 3.3.2, and may be allowed on-site if the
following requirements are met:

3.3.3.1 Prior to entry, the individual shall have, or be given, the
appropriate radiation, hazardous operations, right to know,
and other site specific information necessary for the
radiological and other hazardous conditions expected to be
encountered.

3.3.3.2 The individual shall have approval of the RSO or duly
authorized representative to enter the site. The RSO or duly
authorized representative shall document this approval by
co-signing the individuals entry in the site access log.

3.3.3.3 Such persons shall also have a continuous escort by, or be
within continuous view of, a fully trained site representative
(e.g. RSO, RFS, HPT).

4.0 REFERENCES

* NRC Regulatory Guide 8.29

* Draft Regulatory Guide DG-8012

* NRC Regulatory Guide 8.13

* INPO 93-009

"Instruction Concerning Risks From
Occupational Radiation Exposure"

"Instruction Concerning Risks From
Occupational Radiation Exposure" 12/94

"Instruction Concerning Prenatal Radiation

Exposure"

Guidelines for General Employee Training

* RSP

a RSTM

Radiation Safety Program

* 10CFR Part 19

* 10CFR Part20

Radiation Safety Training Manual

Code of Federal Regulations

Code of Federal Regulations

AP-UU~ CABRERA SERVIcEs, INC. Page 3 of 46
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5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Procedure - A logical, concise document describing the general
requirements and methods to be used regarding a specific topic.

5.2 Training - The transfer of information by instruction to ensure
knowledgeable personnel.

6.0 EQUIPMENT

None Required

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - The PM is responsible for ensuring that personnel
assigned the task of training are familiar with this procedure, adequately
trained in the use of this procedure, and have access to a copy of this
procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in implementing
actions described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. The RFS is
responsible for identifying training needs. When the RSO is not on site, the
RFS will act as the RSO's duly authorized representative for radiological
issues.

7.4 Health Physics Technicians (HPT) - Health Physics Technicians are-
responsible for radiation and general safety protection and counseling
workers in the proper way to protect themselves. The HPT performing
requirements of this procedure is responsible for knowing and complying
with this procedure.

7.5 All Other Personnel - All CABRERA personnel are responsible to ensure
their training needs are met to ensure safe and efficient completion of*
projects.

AP-09 CARER SER~cES IN. Pae 4 f 4
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8.0 INSTRUCTIONS

8.1 This program is designed to include approximately 4 hours of classroom
instruction, practical training as necessary, and three hours to complete a
50 question multiple choice exam (see Attachment B). Each individual will
be required to achieve, at a minimum, a passing score of 80%. Any
individual that scores below 80% but greater than 65% will be allowed to
take the test over after completing the 4 hour course. Additional site-
specific HAZWOPER training will also be required as necessary. The
course instructor should use training aids, which include, but not be limited
to slides, handouts, instruments, etc. to increase trainee understanding of
the material being presented.

Note: It is mandatory that any females that are participating in this
program and/or allowed access to a licensed site receive specific
training on prenatal radiation exposure (see Section 4.0).

8.2 Four Hour Radiation Worker Training

8.2.1 Attachment I is an outline of topics to be coveredin the 4 hour
radiation worker training. This outline shall serve as a general
curriculum for instructors.

8.3 HAZWOPER Site Specific Training

8.3.1 The required 40 hour Hazardous Waste Operations and Emergency
Response (HAZWOPER) training shall be supplemented with any
site specific information which is required by 29 CFR 1910.120, and
is pertinent to worker safety at the licensed site. At a minimum, the
following information shall be covered:

* Names of personnel and alternates responsible for site safety and

health;

* Safety, health and other hazards present on site;

* Site Emergency Response Plan;

* Use of site-specific personal protective equipment;

" Work practices by which the employee can minimize risks from hazards;

" Safe use of engineering controls and equipment on-site

AP-009 CABRERA SERvIcES, INC. Page 5 of 48
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" Medical surveillance requirements, includling recognition of symptoms
and signs which might indicate overexposure to hazards;

" Site decontamination procedures; and

" Confined space entry procedures.

8.4 Procedures for operation of instruments, methods of job completion,
information important to emergency response, and methods of personnel
protection will be discussed with all personAel prior to their job assignments
which involve these activities.

8.5 An individual training record shall be maintained for each individual
assigned to work at CABRERA work sites.

8.6 A course attendance record shall be prepared by the instructor for each
class given.

8.7 A review of personnel qualifications shall bO completed by the individual
and reviewed by the project manager for each individual hired to perform a
specific job function at the project site.

8.8 On-The-Job training is as important as othdr types of training and should be
documented when it occurs. An instructor ,hall validate on-the-job training
as it occurs. The project manager may proiide this validation in the
absence of an instructor.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 Each individual will be required to achieve at a minimum a passing
score of 80%. Any individual that scbres below 80% but greater than
65% will be allowed to take the test 6ver after completing the 4 hour
course. Additional site-specific HAZNOPER training will also be
required as necessary. The course instructor should use training
aids, which include, but not be limited to slides, handouts,
instruments, etc. to increase trainee Understanding of the material
being presented.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing or using white-out. Incorrect
entries shall be corrected by striking a single line across the entry.
The correction shall be entered, initialed, and dated.

AP~O~ CBREA SEV~cs, N(~.Pag 6 f 4
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9.2.3 The RSO or duly authorized represehtative shall ensure that the
Training procedure is the most curreht revision number.

9.2.4 The RSO or duly authorized representative shall review the Training
examination for accuracy and completeness.

9.2.5 Student taking the exam must date and sign the exam for it to be
valid.

9.2.6 The exam shall be kept in the studeqts file folder by the RSO at the
site office. The RSO's file cabinet shall be kept locked When
unattended.

10.0 ATTACHMENTS

Attachment I Radiation Worker Training Instructor Outline

Attachment 2 Guideline for Examination

AP-009 GABRERA SERVICES, INC. Page 7 of 46
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Attachment I

Radiation Worker

Training Instructor Outline

AP-009 CABRERA SERVICES, INC. Page 8 of 46
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INSTRUCTORS OUTLINE

A. INTRODUCTION

1. Goal

Upon successful completion of this program, the individual shall have sufficient

understanding of licensed Site procedures and basic.principles of radiation

protection.

2. Health Physics

a. State the purpose of Health Physics 'To protect people and their

environment from the harmful effects of ionizing radiation"

b. Present a description of the Health Physics Department including the

basic responsibilities of:

i. Radiation Safety Officer (RSO)

ii. Radiological Field Supervisor (RFS)

iii. Health Physics Technicians

3. Site history

a. Give a brief description of the history of the Site including:

i. chronological history

ii known hazardous materials

iii. locations of buried materials

4. Scope of current activities and licensed operations

a. Give a brief presentation of current activities and licensed activities

AP-009 CABRERA SERVICES, INC. Page 9 of 46
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involving radioactive material on the site. Present general information

on the current status of accessible (above ground if any) site

contamination. Describe any other hazards that workers may

encounter during present and upcoming activities.

B. RADIATION PROTECTION

1. Atomic Structure

a. Atom; Describe the basic structure of the atom

L. Proton - Relative size I AMU Positive (+) electrical

charge # of protons determines element

ii. Neutron - Relative size 1 AMU, No electrical charge

Protons & Neutrons reside in the Nucleus

iii. Electron - Relative size 1/2000 AMU Negative (-) electrical

charge Orbits Nucleus

b. A standard atom has equal number of protons and electrons for neutral

electrical charge

AP-009 CABRERA SERVICES, INC. Page lDot4bAP-009 CABRERA SERVICES, WC. Page 10 of 46
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c. Proton to Neutron ratio equal to 1 in lighter atoms. As atoms get

heavier additional neutrons > 1/I ratio are required for the nucleus to

maintain internal balance (stable).

Example:

Hydrogen 1 Proton 0 Neutrons

Oxygen 8 Protons 8 Neutrons

Potassium 19 Protons 20 Neutrons

Iron 26 Protons 30 Neutrons

Lead 82 Protons 126 Neutrons

Thorium 90 Protons 142 Neutrons

d. Isotope; Family of atoms within an element where the nuclei, have the

same number of protons but differing number of neutrons.

Example:

Element: Thorium, Isotopes: Th-230, Th-232

Th-230: 90 Protons 140 Neutrons

Th-232: 90 Protons 142 Neutrons

e. Imbalance in neutron / proton ratio causes atom to be unstable i.e.

RADIOACTIVE.

f. Nature strives to be in balance, to stabilize an unbalanced atom emits

radiation.

AP-UU~ CADRERA SERVICES, INC. Page 11 ot46
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2. Radioactive Material

An unstable atom or group of atoms who in an effort to become stable emit

ionizing radiation.

a. Radioactive Contamination:

i. Radioactive atoms on the surface of non-radioactive

material (loose or fixed)

ii. Radioactive material where we don't want it.

b Nuclear Activation:

Material not originally radioactive, but activated by

exposure to a Nuclear Reactor Core, neutron source, etc.

Example:

C060

c. Naturally occurring:

i. Radioactive atoms occurring in nature.

3. Radiation

In an effort to balance N/P ratio radioactive isotopes emit ionizing radiation.

Ionization - The removal of an orbiting electron from its parent atom.

There are 4 types of ionizing radiation emitted from unstable atoms. This lecture will

deal only with only the 3 natural types of ionizing radiation.

AP-OO~ CABRERA SERVICES, INC. Page 12 of 46
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Alpha Particles

i. 2 protons (++) 2 neutrons, no electrons (Helium nucleus).

ii. Emitted from nucleus of heavy isotopes.

iii Ionizes by electrical attraction of electrons (-) by protons

(++) in the Alpha particle.

iv. Moves at 1/20 the speed of light (slow by nuclear

standards).

v. Ionizes very readily due to slow speed and high electrical

(++) charge stopped by sheet of paper.

vi. Hazard to body only if taken internally. Dead layer of skin

protects from external sources.

vii. Alpha radiation is greatest internal hazard of the

radiation's emitted by isotopes of thorium.

b. Beta Particle

L. Particle emitted from the nucleus of unstable isotope.

ii Generally (-) electrical charge.

iii Generated in the nucleus by transformation of a neutron

into (+) proton and (-) Beta.

iv. Ionizes by electrical repulsion (-) beta repels electrons.

v. Moves 1/10 the speed of light.

vi. Due to the smaller electrical charge than Alpha, Beta

penetrates deeper into materials.
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vii.

viii.

ix.

c. Gamma Ray

Shielded by 1/4 to 1/2 inch of most solid materials.

External hazard to skin and eyes.

Internal hazard

L. Packet of energy, no mass (other examples light, radiant

heat, radio).

ii. No electrical charge, moves at the speed of light.

iii Emitted in conjunction with beta radiation's.

iv. Ionizes by other indirect methods based on energy (offer

to discuss after class).

v. Very high penetrating power due to no electrical

interaction.

vi. Major external radiation hazard with some internal hazard

also.

Ensure students understand difference between radiation and

radioactive material.

Note:

4. Units

a. rem - The unit of measurement for reporting biological damage to

humans from radiation energy absorbed in human tissue.

i. Generally reported in fractions of a rem or millirem.

1000 millirem = 1 rem.

ii. Used to report total dose.
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iii. Used to report dose rate (2 rem/hour = 2000 mrem/hr)

Note: Ensure students have firm understanding of dose and dose rate

concepts.

b. DPM - Disintegration Per Minute (Unit of activity)

L .A disintegration is the spontaneous emission of particles

(and associated gamma rays) from an unstable nuclei.

ii. DPM - Disintegration Per Minute

5. Measurement

a. TLD

Used to measure total external dose (Deep, Skin, Eye)

ii. Demonstrate how worn (Whole Body, Wrist, Finger

Rings)

iii. What to do when lost or damaged.

iv. What to do when not in use (storage).

v. Used to determine legal external dose

vi Used to comply with 10 CFR 19 and 20

b. Personnel Friskers

i. Used to measure contamination.

ii. Demonstrate instrument and show proper frisking

techniques.

iii. Show how to determine background and readings greater

than background
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c. Radiation Survey Meter

i. Demonstrate general use of dose rate survey meter.

ii. Compare dose rate reading with total dose reading from

TLD.

d. Breathing Zone Air Sampler

Si. Demonstrate proper use of BZ.

ii. Discuss basic principles of airborne monitoring (DAC)

hours.

e. Whole Body Counter / Bioassay

i. Explain basic principles of whole body counting (Analysis

of gamma rays emitted by RAM in the body).

ii. Discuss Allowable Limit of Intake (ALl-maximum allowable

amount of RAM taken inside the body in oneyear).

iii. Mention other types of BIOASSAY (urine, fecal analysis).

f. Smear Survey

i. Used for determining levels of loose surface

contamination.

ii. Explain units DPM/100 cm2.

iii. Demonstrate smear technique.

iv. Loose surface contamination limits (clean):

<20 DPM/100 cm2 Alpha

<1000 DPM/100 cm2 Beta/Gamma
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g. Fixed Contamination Survey

i. Demonstrate fixed contamination survey.

ii. Limit for fixed surface:

100 DPM/1 00 cm 2 Alpha

5000 DPM/100 cm2 Beta/Gamma

Note: Ensure that all students know that only radiation protection staff

may perform radiation and contamination surveys (only

exception personnel frisking of body and clothes).

6. Background Radiation

a. Natural sources

i. 'Radon approximately 200 torem/year (Rn220 from Th23 2,

Rn 222 from U238). Top 12" in 1 mile 2 average in USA 2000

lbs U, 6000 lbs Th

ii. Other than Radon approximately 100 mrem/year

(Cosmic, K40)

b. Man made

Medical, approximately 53 mrem/yr (39mrem diagnostic x-

rays, 14mrem nuclear medicine)

ii. Fallout < 4.0 mrem/yr (historical bomb testing)

iii. Nuclear fuel cycle <0.1 mrem/yr (U mining, transportation,

Nuc. plants, waste disposal).
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Note: Maximum allowable public exposure from licensed operations is

100 mrem/yr.

iv. Consumer Products <10.0 mrem/yr (tobacco products,

building materials, smoke detectors, drinking water,

natural gas)

The average person by age 50 will have a total dose of 18 reem

(18000 mrem) from all sources

The total average dose for all people is 360 mrem/year. This

total is based on the total exposure for all Americans divided by

population. An individuals dose is dependent on factors such as

geographic location and medical history.

7. Occupational Dose

1992: 250,000 Individuals monitored for occupational exposure

125,000 no measurable exposure

125,000 average exposure of 300 mrem

8. Biological Effects

a. Radiation effects on cells of the body.

i. Cell will die.

ii. Cell will repair it self.

iii. No damage.

iv. Cell is damaged, survives, cannot reproduce.

v. Cell genetic material is damaged, damage is passed on to

next generation (mutation).
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b. Acute vs Chronic Exposure

i Acute Exposure - High dose in short period.

ii Acute effects

<25 rem no readily detectable effects

>25 rem exposure slight changes in blood (MD)

>100 rem vomiting, diarrhea, loss of hair

450 rem LD-50 with no medical intervention

600 rem LD-100 with no medical intervention

c. Chronic exposure - Low dose over long period of time.

Chronic exposure is the basis for our Radiation Program.

d. Stochastic Damage (Cancer)

A particular cells level of cancer risk is dependent on how

fast the cells reproduce themselves. "Radiosensitivity"

ii. Cancer Statistics, 20% of all adults will develop a fatal

cancer from all possible causes.

In a group of 10,000 workers, 2000 will die from cancer.

Expose this same group to I rem of ionizing radiation

(DDE) statistically 4 additional cancers will result (2000 -

2004). For 100 rem 400 additional cancers.
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iii. Relative Risk Table:

Hazard Est. of days lost

Pack of Cigaretteslday 2370 days

20% overweight 985 days

Home accidents 95 days

1 rem lifetime exposure 1 day

Note: Other statistics are available in reg guide 8.29

iv. Somatic Effects - Effects that appear in the exposed

individual

v. Genetic Effects - Effects that appear in the exposed

individuals offspring

Note: There is no statistical evidence of genetic effects appearing in

humans. Genetic effects have been observed in laboratory

animals at very high doses.

9. Exposure Limits

a. External Dose Limits.

Skin SDE 50 rem/Yr.

ii Max. Extremity 50 rem/Yr.

iii. Eyes LDE 15 rem/Yr (Cataracts).

AI-'UUA ABRA SR. .E, N...g 0 f4
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b. Total Effective Dose Equivalent TEDE

Limit based on total dose to the body from external sources (Deep

Dose [gamma] Equivalent) and doses to the body from internal sources.

TEDE = DDE + CEDE

CEDE = %ALI, I AL! = 5 rem CEDE

2000 DAC hours = 1 ALl

TEDE Limit - 5 rem/Yr. NRC

C. Declared Pregnant Woman (Dose to Embryo/Fetus)

50.0 mrem TEDE for duration of pregnancy.

Low limit due to high radiosensitivity of all developing cells..

10 Exposure Control

a. Basic concepts for reducing exposure.

L. Time

ii. Distance

iii Shielding

iv. Source Reduction

b. Radiation Work Permit (RWP)

i. Required for all work with RAM.

ii Must be modified if work scope changes.
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fl Must be authorized to work under RWP, authorized

personnel must be trained.

iv. Contact Radiation Protection to initiate or to add names to

an existing RWP.

C. ALARA As Low As is Reasonably Achievable

i. Discuss concept of ALARA principle.

ii. Management's responsibility to provide adequate work

facilities and provide training.

iii. Health Physics responsibilities:

- Awareness of jobs in progress

- Perform proper surveys

- Surveillance of work areas

iv. Workers responsibilities:

- Proper knowledge of job requirements

- Inform HP of work scope-and changes

- Follow all rules & procedures

Note: Important to stress to all radiation workers that nobody

has better control over your actions than yourself. every

rad worker has final responsibility for ensuring a safe

working environment.
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11. Posting

Discuss standard posting procedures, include Tri-foil symbol, standard

yellow & magenta colors, Rad rope and step off pads.

a. Radioactive Material

i. RAM posting indicates the presence of Radioactive

Material within the posted area.

b. Radiation Area

Indicates that within the posted area radiation dose rates

are greater than or equal to 5.0 mrem/hr at 30 centimeters

from the radiation source or any surface that the radiation

penetrates.

c. Contaminated Area.

i. Indicates that within the posted area loose surface

contamination may exist with levels in excess of 20

DPM/100 cm2 aL or 200 DPM/100 cm2 3, y.

ii. Requirements for entry into a contaminated area are:

1) Protective Clothing

2) RWP [or HP permission].

12. MISC. Practical Information

a. RAD Waste.

The cost of waste storage for potential disposal is very. high

every effort shall be made to limit the generation waste.
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b. Airborne Contamination.

One potential for unnecessary radiation exposure working

at a radiologically contaminated site comes from breathing

contaminated air.

ii. Sources of airborne contamination:

- Equipment dissemble & repair

- Decontamination operations

- Filing & Grinding

- Mechanical Shock

- Routine equipment operations

iii. It is very important that HP be notified anytime unplanned

operations are taking place that could create an airborne

situation.

c. Pathways for internal contamination

i. Inhalation

ii. Oral ingestion

iii. Cuts or other skin openings

AP-009 CABRERA SERVICES, INC. Page 24 of 46AP-009 CABRERA SERVICES, INC. Page 24 of 46



Revision 0

d.

Training

Protective Clothing

i. Display and discuss standard protective clothing, to

include:

- Coveralls

- Lab Coat

- Hood

- Shoe Covers

- Gloves (plastic, latex, cloth)

- Safety Glasses

ii. Using a working copy of an RWP select one student to

demonstrate proper dressing.

iii. Review other types of protective clothing such as plastic

(tyvek) suites, and face shield.

e. Emergencies

For medical emergencies:

- For minor illness leave the area & report to the HSA.

- If minor cuts occur, contact HP prior to reporting to

medical.

All cuts, scratches, or other skin openings must be checked by

HP prior to entry into any contaminated area, or working with

radioactive materials.

Note:

Ar-u1 ABEAAERICS .. C..Pg 5 f4
AI--UUW CABRERA SERVICES, INC. Page 25 Of 46



Revision 0 Training

Note: If major illness or injury occurs DO NOT remove the individual, if

qualified perform first aid, if not get help.

The time utilized in removing an individual from a radiological

control area during a medical emergency will have a much

greater effect on that persons health than any negative effects of

treating the individual within the radiological controlled area.

13. Workers Rights & Responsibilities

a. NRC Form 3

Show copy of Form 3, discuss. Give the locations found.

How to report potential violations to the NRC. Rights to obtaining exposure

history. Protection from discrimination.

b. Workers responsibilities

Stress to all students that they have the greatest
responsibility in ensuring a safe working environment. -

ii. All persons working with RAM have a legal responsibility

to comply With all RWPs, procedures, license

requirements and NRC regulations.

Note: Individuals willfully violating safety requirements can be

held criminally liable.

c. House Keeping

L. All persons working inside any HP restricted area is

responsible for general cleanliness in addition to

radiological responsibilities.
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14. Facilities Tour & Practical Training

a. All persons unfamiliar with the Site shall have a tour of the work areas

and a review of the following.

i. Entry and exit requirements including Personnel frisking.

ii Discussion of contaminated areas including:

Step Off Pads - Posting - Waste Containers

iii. Protective Clothing & Dress out area

iv. Health Physics Office

v. Right to Know Information Center
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ATTACHMENT 2

EXAMINATION
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RADIATION WORKER

QUALIFICATION EXAM

NAME Ss# - -

GRADE: GRADED BY RETRAIN DATE

I HAVE REVIEWED THIS EXAM AND ALL QUESTIONS ANSWERED
INCORRECTLY HAVE BEEN REVIEWED BY THE INSTRUCTOR. I HAVE BEEN
GIVEN THE OPPORTUNITY TO ASK QUESTIONS REGARDING THIS EXAM OR
OTHER MATERIAL PRESENTED IN THIS COURSE.

SIGNATURE DATE__
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This exam contains 50 multiple choice questions, there is only one correct answer for
each question. Circle the answer you think is correct. If you decide to change an
answer put a line through and initial the answer you are changing and circle your new
choice. There is a three hour time limit for this exam. GOOD LUCK.

1. A radiation worker who has satisfactorily completed this course in radiation
protection will be able to

a. Approve Radiation Work Permits

b. Protect themselves from Radiation hazards they may encounter

c. Enter all posted areas without HP approval

d. All of the above

2. You have the primary responsibility for radiation protection.

a. All the time

b. Only when HP is not in the work area

c. When your supervisor puts you in charge

d. Never (Management responsibility)

3. What three primary components make up an atom ?

a. Alpha, Beta & Gamma

b. Electron, Neutron & Proton

c. Radiation, Contamination & Ionization

d. Nucleus, X-Ray & Cosmic
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4. An example of Radioactive Material is

a. A wrench with fixed contamination

b. A frisker check source

c. A smear reading 20,000 DPM/100 cm2

d. All of the above

5. An example of a type of radiation is

a. Gamma ray

b. Isotope Thorium-232

c. Nucleus

d. A wrench with fixed contamination

6. Safety Glasses protect your eyes from

a. Gamma radiation

b. Radioactive Waste

c. Beta Radiation

d. Radon Gas
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7. rem is the unit used to measure

a. Loose surface contamination

b. Radiation dose to human tissue

c. The number of unstable atoms in one gram of soil

d. Levels of airborne contamination

8. How many millirem (mrem) equals one rem ?

a. 10

b. 100

c. 1000

d. 100,000

9. Your ieaal whole body dose (TEDE) is measured by_

a. TLDs, Bioassay, & B-Z Air Sampler

b. Frisking

c. Health Physics survey

d. RWP
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10. The two types of Radiation of primary concern emitted by thorium isotopes are:

a. Alpha & Beta

b. Beta & Gamma

c. Alpha & Gamma

d. Alpha & X-Rays

11. The type of Radiation that will not penetrate a persons dead layer of skin is?

a. Alpha

b. Beta

c. Gamma

d. X-ray

12. A Breathing Zone air sampler (BZ) is used to measure

a. Gamma radiation dose to the whole body

b. Surface contamination in work areas

c. Airborne contamination in work area

d. All of the above
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13. What instrument is used to measure radioactive material inside

the body ?

a. Hand held frisker

b. TLD

c. Whole body counter

d. Pocket dosimeter

14. A Smear survey is used to determine

a. Fixed surface contamination

b. Loose surface contamination

c. General area dose rates

d. Skin contamination on personnel

15. Who is allowed to perform smear surveys ?

a. Onfy trained radiation workers

b. Outage services personnel

c. Health Physics staff

d. Only personnel listed on the NRC license
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16. The average dose received by people in the United States from natural and
man-made sources is

a. 1-5 mr/year

b. 10-50 mr/year

c. 100-500 mr/year

d. 1000-5000 mr/year

17. The highest dose from man-made sources to the general public comes from

a. Medical industry

b. Nuclear Power

c. Television Sets

d. Microwave ovens

18. Will human body cells repair themselves after radiation exposure typically
received by radiation workers ?

a. Never

b. Usually

c. Always

d. Unknown
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19. The major concern for individuals receiving occupation radiation exposure is

a. Hair loss & Sterility

b. Increased possibility of developing cancer

c. Reduced resistance to colds & viruses

d. No concerns for exposures below NRC limits

20. Women require special training in radiation protection because

a. Women are more susceptible to radiation damage

b. A developing fetus is more susceptible to radiation damage

c. Women will require more time in restricted areas to perform their work

d. All of the above

21. The least risk to your health is

a. An exposure to 1 rem of whole body radiation

b. Home accidents

c. Overweight by 20%

d. Smoking I pack of cigarettes a day
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22. Which of the following exposures has the greatest potential to effect your

health ?

a. 10 rem exposure to the whole body

b. 10 rem exposure to the skin of the body

c. 10 rem exposure to your hands & forearms

d. All of the above are equal risk

23. The NRC occupational limit for TEDE (Total Effective Dose Equivalent)?

a. 1.0 rem I Year

b. 2.5 rem / Quarter

c. 5.0 rem/ Year

d. 50 rem /Year

24. The NRC Whole Body dose limit (TEDE) for declared pregnant females is?

a. 4.5 rem I Quarter

b. 2.5 rem during pregnancy

c. 500 mrem during pregnancy

d. Not allowed to receive exposure

Al UU ABER ERIC$ INC.. ..e.7of4
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25. The concept of ALARA is to

a. Keep accurate records on personnel exposure

b. Spread exposure among all radiation workers

c. Develop methods to reduce overall exposure

d. Limit work with Radioactive Material to 40 hrs/week

26. Who has the greatest responsibility for maintaining a successful ALARA

program ?

a. Health Physics

b. Management

c. Radiation Workers

d. All of the above

27. What are the standard radiation warning colors ?

a. Yellow & Magenta

b. Black& White

c. Red &White

d. Black & Magenta
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28. Body Cells that reproduce the most rapidly tend to be...

a. The least sensitive to Radiation.

b. The most sensitive to Radiation.

c. Sensitivity is unrelated to reproduction rate.

d. None of the above.

29. Before entering an area posted "CONTAMINATED AREA" you must

a. Obtain an RWP

b. Put on Lab Coat & Gloves

c. Notify your supervisor

d. No requirements for contaminated areas

30. On a radiologically contaminated site, a significant potential for radiation
exposure comes from?

a. Breathing Radioactive Material

b. Wearing contaminated protective clothing

c. Instrument check sources

d. TV monitors
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31. A standard method of reducing your potential exposure to radiation is?

a. Covering the site with plastic sheeting

b. Using protective clothing for all jobs

c. Building shielding around all sources

d. Time, distance, and shielding

32. Step off pads are considered to be ...

a. Activated

b. Clean

c. Contaminated

d. Useless

33. The TEDE (Total Effective Dose Equivalent) is the sum of.

a. Deep Dose + Skin Dose

b. Deep Dose + Internal Dose

c. Deep Dose + Eye Dose

d. Skin Dose + Internal Dose

...... B .RASEvIES INC Pg 40 of4
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34. The unit that applies to surface contamination is..

a. rem

b. mR/hr

c. DPM/1 00 cm2

d. DAC hour

35. The unit that applies to airborne exposure is..

a. rem

b. mR/hr

c. DPM/1 00 cm2

d. DAC hour

36. If your supervisor tells you to add your name to an RWP and help complete a job
for a co-worker, you should

a. Add your name and follow all instructions on the RWP

b. Sign into the work area using your co-workers name

c. Tell your supervisor he must add your name to the RWP

d. Contact Health Physics to add your name
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37. While working inside a contaminated area you get a small tear in the sleeve of
your coveralls you should

a. Put tape over the tear and continue working

b. Leave the area and perform a whole body frisk

c. Continue working and frisk when job is completed

d. Leave the area and notify Health Physics

38. While working inside a controlled area you puncture your glove and receive a
small cut on your hand you should

a. Replace the glove and continue working

b. Leave the area and frisk your hand, if clean

return to work

c. Leave the area and contact Health Physics

d. Leave the area, frisk and report to the RFS.

39. While performing a whole body frisk, when should you notify

Health Physics of possible contamination ?

a. Any sustained frisker reading above background

b. Any sustained reading of 100 cpm above background

c. When the frisker alarm sounds

d. If the contamination cannot be easily removed

AP-009 CABRERA SERVICES, INC. Page 42 of 46
AP-009 CABRERA SERVICES, INC. Page 42 of 46



Revision 0 Training

40., The legal requirements for radiation protection are established by

a. Nuclear Regulatory Commission (NRC)

b. International Atomic Energy Agency (IAEA)

c. Environmental Protection Agency.(EPA)

d. Occupational Safety & Health Agency (OSHA)

41. Ensuring that workers receive adequate training in radiation protection is the
responsibility of

a. Each worker

b. The license holder

c. Department supervisors

_d. OSHA

42. Where is the NRC Notice to employees (NRC form-3) listing your rights as
radiation workers available ?

a. Nailed to a tree on the south end of the site

b. Posted inside each Contaminated Area

c. In the Emergency Operations Program

d. Clearly posted in all buildings on site
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43. While workinglin a highly contaminated area your co-worker receives a severe
cut on the arm. what should you do first ?

a. Mov4 the individual to a non-contaminated area.I

b. Call for help and try to stop the bleeding (If qualified)

c. Help him walk to the first aid station.

d. Contact Health Physics

44. At your supervisors direction you dump a drum of potentially contaminated trash
into the dumpster. The result of this action can be

a. The company is fined by the NRC

b. You can be fired

c. You can be held criminally liable

d. All of the above

45. After completing a job inside a contaminated area you need to bring your tools
outside the contaminated area, you should

a. Wipe down the tools and contact Health Physics

b. Wipe down the tools and frisk them when you leave

c. Leave the tools in the area and obtain a new set

d. Smear the tools and check the smear with a frisker
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46. You find a container marked Radioactive Material inside the office spaces you
should.

a. Move the container into a Contaminated Area

b. Quickly move the container outside

c. Warn people in the area and contact the NRC

d. Warn people in the area and contact Health Physics

47. When can you enter a contaminated area without personal protective
equipment?.

a. When a health physics representative approves

b. When told to by your supervisor

c. Never

d. When no one is looking

48. Why should liquids never be put into a Rad Waste bag?

a. Liquids add excessive weight to the waste container

b. Liquids can leak out and spread contamination

c. Liquids can cause the waste to rot

d. Liquids can evaporate and cause airborne contamination
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49. Which of the following would be an effective way to reduce radioactive waste ?

a. Do not take packing material into a contaminated area

b. Plan jobs to prevent unnecessary trips into the area

c. Whenever possible use tools and equipment already in the area

d. Ail of the above

50. When may a worker with a cut, scratch, or sore be allowed to enter a Health
Physics Contaminated area ?

a. After a proper bandage is applied

b. Only with site medical approval

c. No cuts scratches or sores allowed in restricted areas

d. After Health Physics has checked the injury and given specific
approval.
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1.0 PURPOSE

This procedure provides instructions for monitoring personnel for exposure to
radiation in the workplace. Adherence to this procedure will provide reasonable
assurance that exposures to radiation will be properly monitored enabling
exposure to be controlled to As Low As Reasonably Achievable (ALARA).

2.0 APPLICABILITY

External radiation monitoring shall be conducted when it is likely that an adult will
exceed 10% of the annual limits listed in 10 CFR 1201(a) or at a more
conservative limit chosen by the RSO or duly authorized representative.

This procedure will be used for monitoring of all personnel for exposure to
radiation. Monitoring will be provided as described in the site specific work plan
for the job to be accomplished.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

Not Applicable

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 Site Registration Form

3.3.1.1 All new personnel and visitors required to enter a RCA must
complete a Site Registration Form (AP-008-01) prior to
starting work at a facility.

3.3.1.2 Complete Site Registration Form will be retained with the
individual personnel exposure file. Site Registration Forms
for CABRERA personnel will be updated annually or earlier if
existing information is known to be incorrect.

3.3.2 Occupational Radiation Exposure History

3.3.2.1 An NRC Form 4 or equivalent must be completed by each
individual and reviewed by the RSO or duly authorized
representative prior to the individual being permitted to work
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in a radiological controlled area (RCA) where a dose of more
than 25 mrem could be received.

3.3.3 Dosimetry Assignment

3.3.3.1 The Thermoluminescent Dosimeter (TLD) badge number,
name, social security number, whether or not a worker has a
completed NRC Form 4 or equivalent, the mokitoring period
(date from...to) and the individuals date of birth shall be
recorded on OP-008-01, for each individual monitored on a
project. The original form will be maintained as a permanent
record of the project monitoring. A copy will be maintained
in the CABRERA, East Hartford office.

3.3.4 Occupational Exposure Limits & Administrative Control Levels.

3.3.4.1 Nuclear Regulatory Commission limits per calendar year:

o Whole Body (TEDE) 5 Rem

0 Lens Dose Equivalent (LDE) 15 Rem

o Shallow Dose Equivalent (SDE) 50 Rem

(Skin or Extremity)

* Organ Dose (CDE) 50 Rem

.3.3.4.2 Administrative Control Levels (per quarter)

• Whole Body (TEDE) 1.25 Rem

• Lens Dose Equivalent (LDE) 3.75 Rem

* Shallow Dose Equivalent (SDE) 12.5 Rem
(Skin or Extremity)

* Organ Dose (CDE) 12.5 Rem

3.3.4.3 The CABRERA RSO or duly authorized representative shall
authorize exposure above the Quarterly Administrative
Control Levels.

3.3.5 Radiological Control Areas

3.3.5.1 An RCA is considered to be any portion of a facility, plant,
vehicle or project for which restrictions apply for purposes of
occupational radiation exposure control. Radiation
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exposures received within the boundary of a restricted area
are occupational exposures. As described in the applicable
Project Detail Work Procedure, RCAs will be established to
provide the specific radiological controls necessary for the
completion of the work scope and the protection of all project
personnel. The following guidelines apply:

3.3.5.2 An RCA is always located within a restricted area as defined
by 10 CFR 20. Each radiation area, high radiation area,
airborne radioactivity area and contaminated area shall be
contained within an RCA.

3.3.5.3 Personnel and casual visitors within an RCA will be provided
with appropriate dosimetry and monitored for radiation
exposure when appropriate.

3.3.6 Radiation Work Permits

3.3.6.1 Personnel working in an RCA must be assigned to a specific
RWP applicable to the job being performed.

3.3.6.2 Personnel performing work requiring a DRD shall sign in on
Form AP-008-06, DRD Dose Tracking Log, prior to the start
of work indicating the time of entry, starting DRD dose, and
DRD serial number. Upon completion of the work or at the
end of shift, personnel shall sign out on the DRD Dose
Tracking Log, indicating the time out and the current DRD
dose.

3.3.6.3 A weekly accumulated estimated exposure report, based
upon Direct Reading Dosimeter (DRD) results, will be
maintained and posted for employee review at the start of
each workweek. This report will reflect a running total of
exposure available for the current calendar quarter. The
beginning quarterly available exposure will be 1250 mrem for
the individuals with a completed and signed Occupational
Exposure History Form.

3.3.7 Occupational Radiation Exposure History Request

3.3.7.1 An Occupational Radiation Exposure Request, AP-008-05
will be completed for all personnel for whom permanent
exposure results have been obtained. Copies of this letter
will be sent to the individual, and maintained in the
individual's personnel exposure file by the CABRERA
Radiation Safety Office, East Hartford.
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3.3.7.2 Any time CABRERA is required to report an individual's
exposure to the Nuclear Regulatory Commission or other
regulatory agency, a copy of the report will be sent to the
individual.

3.3.8 Project Records / Documentation

3.3.8.1 Upon completion of the project, it will be the responsibility of
the RFS or designee to forward all project records, logs, and
communications regarding personnel exposure, exposure
records, dosimetry records, and all other pertinent
information about personnel dosimetry and individual
radiation protection for RSO or duly authorized
representative review, and filing in anticipation of NRC
review.

4.0 REFERENCES

" RSP Radiation Safety Program

" AP-001 Record Retention

" AP-012 Radiation Work Permits

* OP-001 Radiation and Contamination Surveys

• AP-009 Training Program

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Monitoring - Measurement of radiation exposure to evaluate potential dose
equivalent to the individual.

5.2 Dosimetry - Devices worn on the body (TLD or DRD) to measure the
radiation dose received by the exposed individual.

5.3 Dose - The deposition of energy in matter. Equivalent to the radiation dose
times the quality factor for the type of radiation.

5.4 Quality Factor - The factor, which is radiation dependent and identifies the
relative biological effectiveness of a radiation type and energy. The quality
factor is multiplied times the Dose to yield the Dose Equivalent.

5.5 TEDE - The Total Effective Dose Equivalent - The sum of the Deep Dose
Equivalent (external dose) and the Committed Effective Dose Equivalent
(internal dose).

_P08CBEASR~~,IC Pag 4 f1
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5.6 CDE - Committed Dose Equivalent - The dose equivalent to organs or
tissues that will be received from an intake of radioactive material by an
individual during the 50-year period following the intake.

5.7 CEDE - Committed Effective Dose Equivalent - The sum of the products of
all organs or tissues with CDE and their respective weighting factors.

5.8 SDE - Shallow Dose Equivalent - Applies to the skin and to any extremity,
it is used for external radiation which cause primary energy deposition -in
the first 0.007 cm of tissue averaged over one square centimeter.

5.9 LDE- Eye Dose Equivalent - The dose delivered to the lens of the eye at a
tissue depth of 0.3 centimeters.

5.10 DDE - Deep Dose Equivalent - The dose equivalent delivered by external
radiation to tissue at a depth of 1 centimeter.

5.11 TLD - Thermoluminescent Dosimeter - A device which provides passive
measurement of DDE, SDE, and/or LDE.

5.12 DRD - Direct Reading Dosimeter - A self indicating, integrating radiation
exposure measuring device, (e.g. pocket ion chamber).

6.0 EQUIPMENT

None

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - The PM is responsible for ensuring that personnel
assigned the tasks using radioactive or hazardous materials are properly
trained in their use and the necessity that they be monitored for exposure to
radiations and hazardous materials as described in the site specific work
plan.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of personal
monitoring devices for radiation and hazardous materials.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.
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7.4 Health Physics Technicians (HPT) - The HPT are responsible for
performing the surveys described in the site specific work plan and ensuring
the proper use of monitoring devices by workers.

7.5 Workers - All personnel are required to wear their dosimerty as required by
the RWP and to maintain their exposure to radiation ALARA.

8.0 INSTRUCTIONS

8.1 Radiation Dosimetry - TLD

8.1.1 At a minimum, TLD's provided by a NVLAP certified vendor for the
exposure period, will be used to monitor all personnel who could
potentially receive 10% or more of the permissible dose limit for
external radiation exposure. Personnel working in areas with dose
rates above 5 mrem/hour, will wear a TLD and a low range Direct
Reading Dosimetry (DRD). Other appropriate radiation exposure
monitors will be assigned accordingly (e.g., extremity dosimetry) at
the discretion of the RSO or duly authorized representative.

8.1.2 TLD's are the permanent record of an individual's occupational
radiation exposure. Upon receipt of project dosimetry, TLD's and
extremity dosimetry shall be stored in a low background area inside
the project main office or in other designated storage locations when
not in use. A (TLD) control badge shall be kept where the assigned
badges are stored when they are not in use. All CABRERA personnel
entering a RCA where 25 mrem could be received will be issued, at
a minimum, a TLD.

8.1.3 The individual's name, social security number, issue date, and date
of return will be recorded on form AP-008-03.

8.1.4 The TLD, which monitors DDE, SDE, and/or LDE, shall be worn on
the front torso in the region of the torso, expected to receive the
highest dose. In cases where other areas of the body may receive a
higher dose, the HPT shall evaluate and formally require (by
specification on the RWP) that the dosimetry be worn at that body
location. Multibadging may be utilized in certain situations as
deemed appropriate by the RSO/RFS.

8.1.5 Extremity monitoring shall be provided when necessary as described
by the specific site work plan, or at the discretion of the RSO/RFS.

8.2 Direct Reading Dosimeters
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8.2.1 Personnel working in a RCA may be issued/monitored by a DRD.
DRD's may either be issued for an individual or group depending on
the type and duration of work to be performed. The RFS or RSO will
determine if it will be necessary to issue individual or group DRD's.
The DRD's used for general radiation work will have a range of 0 to
200 millirem. DRD's will be reset to zero (0) at the start of each work
shift.

8.3 Visitors/Group Monitoring

8.3.1 A casual visitor is any person touring or visiting the RCA on an
infrequent basis, escorted while in the restricted area and not
performing or supervising hands on work.

8.3.2 Visitors will be issued a TLD on a case by case basis depending on
the type and duration of the job. The RFS or RSO shall determine if
a TLD is to be issued to a visitor. TLD's will always be issued to
contractors expected to exceed 500 mrem. A visitor expected to
,receive in excess of 25 mrem shall be trained and provided
dosimetry.

8.4 Visitor RCA Conditions

8.4.1 A visitor may be escorted into a RCA provided that:

8.4.1.1 No entries into a high radiation areas, surface contamination
areas, or airborne radioactivity areas shall be allowed,

8.4.1.2 External radiation exposure is limited to 50 mrem per year,
or 10 mrem per entry.

8.4.1.3 The visitor is furnished with dosimetry, when appropriate.

8.5 Visitor Dosimetry

8.5.1 Visitors within an RCA shall receive, as a minimum, a low range 0-
200 mR Direct Reading Dosimeter (DRD)

8.5.2 Visitor TLD results are recorded on form AP-008-01, which is
maintained at the facility. When a visitor is issued a TLD, the
individual's, name, social security number, issue date, and date of
return will also be recorded on form AP-008-03.

8.6 Lost, Damaged or Questionable Dosimetry

8.6.1 In the event of a Lost, Damaged or Questionable TLD or DRD, the
RFS or RSO shall be notified immediately. A Lost, Damaged or
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Questionable Dosimetry Report, (AP-008-02) will be completed and
filed in the individual's exposure file. The dose estimated from all
exposure received while the individual was in an exposure situation
must be determined and recorded in the individual's dose record.

8.6.2 in the event of multiple occurrences, the RSO or duly authorized
representative shall be notified immediately.

8.7 Dropped or Off-Scale Personal Ion Chambers

8.7.1 If a DRD is dropped or if it's hairline is no longer visible (off-scale),
the response of this device may no longer be valid and an estimate
of the dose received by an individual must be made based on; dose
rates and time in the work area, typical dose received on that type of
job, or the dose received by another person doing the same type of
work in the same area. Form AP-008-02 shall be used to document
this type of situation. The dose determined shall be added to the
dose record at the discretion of the RSO. The RSO or duly
authorized representative shall review, approve, and maintain all
completed dose estimates.

8.8 Project Dosimetry Issuance/Control

8.8.1 Prior to project commencement, the RFS and/or the RSO will
determine the appropriate radiation monitoring dosimetry required
based upon the radionuclides and activity present at the work area.
The RFS will contact-the RSO to provide the following information:

* CABRERA Project Name and Account Number

* Project start date and project duration

* Suggested dosimetry required for project, including radiation type
to monitor for

& Quantity of dosimeters requested on a quarterly basis including
controls

* Name, address, social security, birth date of project personnel to
be monitored.

a Address dosimetry is to be shipped to.
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8.8.2 Personnel assigned to projects will wear the appropriate dosimetry
for no more than one quarter or the duration of the project, whichever
is shortest.

8.8.2.1 It will be the responsibility of the RFS or RSO to return
dosimetry to the vendor for processing at the end of each
quarterly monitoring period.

8.8.2.2 If the original projected project duration is extended, the RFS
or designee shall inform the RSO so that the proper
arrangements can be made to supply additional dosimetry
from the vendor.

8.8.2.3 The quarterly issue period may be extended at the discretion
of the RSO or duly authorized representative. Extensions
shall be "with cause" actions and documented by memo, at a
minimum.

8.8.2.4 Dosimetry shall be maintained on site in a low dose rate
area with control(s), when not being worn by personnel.

8.8.3 Dosimetry Processor (Vendor)

8.8.3.1 The dosimetry vendor must be NVLAP certified in
_accordance with the project Health and Safety Plan and 10

CFR 20.1501.

8.8.3.2 Upon receiving project dosimetry, the RFS or designee shall
verify that the dosimetry received meets the requirements of
the project. Any problems should be reported to the
CABRERA RSO or duly authorized representative for
immediate attention and resolution. All documentation
received with dosimetry will be filled out completely. When
all required preliminary training documentation has been
completed as described in the project Detail Work
Procedure, dosimetry will be issued to project personnel.

8.9 It is the responsibility of the RFS or designee to ensure that AP-008-03 is
completed at the time of dosimetry issuance and a copy is sent to the
CABRERA East Hartford Office location.

9.0 QUALITY ASSURANC/RECORDS

9.1 Quality Assurance

9.1.1 DRD's shall be calibrated by a certified laboratory or validated
procedure every six months when in use.
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9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The health physics technician using this procedure shall ensure that
it is the most current and approved revision.

9.2.4 The health physics technician shall review Forms AP-008-01 through
AP-008-04 for accuracy and completeness.

9.2.5 Entries on Forms AP-008-01 through AP-008-04 and any other
pertinent forms must be dated and initialed by the health physics
technician performing the inventory to be valid.

9.2.6 The RSO or duly authorized representative shall review completed
forms. The review shall be for accuracy and completeness.

10.0 ATTACHMENTS

" AP-008-01

" AP-008-02

" AP-008-03

" AP-008-04

" AP-008-05

" AP-008-06

Site Registration Form

Lost, Damaged or Questionable Dosimetry Report

Radiation Dosimetry Issue Log

Radiation Exposure Report

Occupational Exposure History Request NRC Form 4

DRD Dose Tracking Log
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AP- 008-01
Site Registration Form

ADMINISTRATIVE INFORMATION

Name: Date:

Social Sec. No.: Date of Birth:

Permanent Address:

Employer's Name:

Employers Address:

CABRERA Project Name/No.:

Project Contact:

Signature: Date:

DOSIMETRY USE ONLY

DRD No.: DRD Reading: mrem

TLD Badge No.: TLD Badge Results mrem

RADIATION SAFETY OFFICER APPROVAL

This person has met the requirements for radiation work as specified in the CABRERA Radiation Safety Manual: Yes No

This person meets the requirements for radiation work with consideration of the notes below: Yes No

Notes:

CABRERA RSO Signature:
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AP-008-02
Lost, Damaged or Questionable Dosimetry Report

ADMINISTRATIVE

Report Date/Time:

Project Name/No.:

Project Manager/Contact:

Individual's Name/SSN:

Badge No.:

Date/Time of Incident:

Location if known:

Applicable RWP No.:

Date Badge was Issued:

DOSE CALCULATION

1. Dose from dosimeter readings (Total from date Issued) thru (Date) = mrem

2. Current dosimeter reading Of more than one dosimeter, use highest reading) = mrem

3. If individual was not wearing a dosimeter, or lost the dosimeter, assign highest exposure received by workers
in the same area. If none, use dose rate x time in area for the same period.

Dose Rate {mremnhour) x Time (hours) = mrenm

Total estimated exposure to be assigned: - mrem

THE METHOD USED TO ESTIMA TE MY EXPOSURE HAS BEEN EXPLAINED TO ME,
AND THE ESTIMATE DOSE ASSIGNED TO MY RECORD IS ACCEPTABLE FOR THIS
EVENT.

-Individual's Signature: Date:

DOSE RECORD AUTHORIZATION

Dose Estimate Calculations By: Date:

Dose Estimate Reviewed By:(RSO) Date_.

Dose Estimate Posted By: Date:

APQO CBRR SEVCS N.ae1 f1
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AP-008-03
Radiation Dosimetry Issue Log

Project/Location: Badge Series No.:

Reviewed by:_ _ _ _ _ _ Date:
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AP-008-04
Radiation Exposure Record

Name: SSN:

Birth Date:

TLD Badge No.:

Quarterly Whole Body Dose: 1 st _ 2 nd 3rd 4__h

lIfetime Whole Body Dose Equivalent: (Rem) Monitoring Year:

Monitoring Whole Shallow Extremity Lens Organ Internal Total Effective Dose
Period Body Dose Dose Dose Dose Effective Equivalent - Rem

(DDE) (SDE) (SDE) (LDE) (CDE) Dose (DDE+CEDE)
(CEDE) TEDE/Cumulative

January

February

March

April

May

June

July

August

September

October

November

December

Yearly Totals

Notes:

NIM = Not Monitored

Reviewed: Date:

RSO: Date:
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AP-008-05
OCCUPATIONAL RADIATION EXPOSURE HISTORY

Name: SSN:

Address:

Date of Birth:

The above individual was monitored by: TLD: Direct Reading Dosimeter

This is a: Record: Estimate:

Monitoring Device Number:

The monitoring period was: From: To:

The Occupational Radiation Exposure was received during:

Assignment for: License No.:

Address:

City/State/ZIP:

Telephone:

RADIATION EXPOSURE RESULTS

Deep Dose Equivalent for the period stated above:

Shallow Dose (skin) for the period stated above:

Extremity Dose for the period stated above:

Eye Dose Equivalent for the period stated above:

Committed Effective Dose Equivalent (internal):

Total Effective Dose Equivalent (DDE + CEDE):

Rem (DDE)

Rem (SDE)

Rem (SDE)

Rem (LDE)

Rem (CEDE)

Rem (TEDE)

This report is furnished to you under the provisions of Nuclear Regulatory Commission Regulation 10
CFR Part 20 titled 'Standards for Protection Against Radiationo. You should preserve this report for
further reference.

Radiation Safety Officer: Date:
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AP-008-06

DRD Dose Tracking Log

gram

let
ose

Reviewed:

RSO:

AP-008

Date:

Date:
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1.0 PURPOSE

This procedure provides the methods for operating alpha/beta survey meters
when performing contamination surveys. Adherence to this procedure will
provide reasonable assurance that the surveys performed have reproducible
results.

2.0 APPLICABILTY

This procedure will be used by Cabrera Services, Inc. (CABRERA) personnel to
measure fixed and removable alpha and/or beta emitting radioactive material on
facility surfaces, equipment, waste packages, personnel, personnel protective
clothing, etc.

3.0 PRECAUTIONS, LIMITATIONS, AND REQUIREMENTS

3.1 Precautions

3.1.1 Ensure that the thin Mylar or mica window on the probe face is
protected from punctures during survey operations.

3.1.2 If any instrument inconsistencies are observed (e.g., unusually high

or low background readings, source checks outside the acceptable
range, etc.), remove the instrument from use, label it "OUT OF
SERVICE" and report the condition to the Radiation Safety Officer
(RSO) or duly authorized representative.

3.2 Limitations

None

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of
Science and Technology (NIST).

3.3.2 A battery check, general observation of instrument conditior and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

3.3.3 Survey instrument calibrations shall be performed by an NRC or
Agreement State licensed calibration facility.
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4.0 REFERENCES

" RSP Radiation Safety Program
" AP-001 Record Retention
• OP-001 Radiological Surveys
• OP-009 Use and Control of Radioactive Check Sources

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area containing radioactive material(s) to which access
is controlled to protect individuals from exposure to ionizing radiation.

5.2 Alpha/Beta Contamination Survey - A survey technique to determine fixed
and removable alpha/beta contamination.

5.3 Acceptance Range - A range of values that describe an acceptable daily
instrument source check result.

6.0 EQUIPMENT

6.1 For Alpha Surveys Ludlum Model 43-5 probe and Ludlum Model 3 survey
meter or equivalent meter/probe combination.

6.2 For Beta Surveys Ludlum Model 44-9 probe and Ludlurn Model 3 survey
meter or equivalent meter/probe combination.

7.0 RESPONSIBIUTIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of operating contamination survey meters are familiar
with this procedure, adequately trained in the use of-this procedure, and
have access to a copy of this procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
contamination survey meters described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT operating contamination
survey meters are responsible for knowing and complying with this
procedure.

OP-020 Qabrera Services, Inc. Page 2 of 7
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8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Select the contamination survey meter and probe to be used in the
survey.

8.1.2 Before each use, perform the following checks:

8.1.2.1 Verify the instrument has a current calibration label.

8.1.2.2 Visually inspect the instrument for physical damage or
defects.

8.1.2.3 Position the meter switch to "BAT". Check to see that the
needle falls within the "Bat Test' checkband.

0 If the needle falls below the "Bat Test" checkband, install
new battery(s).

a If the needle still falls outside the "Bat Test" checkband
after the installation of new battery(s), tag the instrument
"Out of Service" and notify the RSO or duly authorized
representative.

8.1.2.4 Check alpha detectors for light leaks by pointing the mylar
window of the detector toward a light source and observing
no change in the meter indication.

8.1.3 Remove and tag the instrument "Out of Service"' if it fails any of the
criteria in Step 8.1.2.1 through 8.1.2.44 and notify the RSO or duly
authorized representative.

NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or duly authorized
representative be notified.

8.2 Pre-operation of instrument

8.2.1 Position the meter fast/slow ("F/S") switch to "S".

8.2.2 Position the meter switch to the appropriate range scale.

8.2.3 Obtain an OP-020-01 Form.

8.2.4 If a Quality Control (Q.C.) acceptance range has not already been
calculated on the OP-020-01 Form, then follow the instructions
below, other wise proceed to step 8.2.5.

OP-020 Cabrera Services, Inc. Page 3 of 7



Revision 0 Operation of Contamination Survev Meters

8.2.4.1 Ensure the source and detector are in documented
reproducible positions, which will be used each time this
check is performed. Document this position on Form OP-
020-01.

8.2.5 Place the QC check source and detector in the documented position
on Form OP-020-01.

8.2.6 Allow the instrument reading to stabilize (approximately 30 seconds).
Compare the reading to the response check criteria on Form OP-
020-01. If the response reading falls outside of the acceptance
range, tag the instrument "Out of Service" and notify the RSO or duly
authorized representative.

8.3 Contamination Survey Techniques

Caution: The window area of alpha detectors are covered with a very thin (1
mg/cm 2 ) aluminized Mylar window and beta detector windows are 1.7
mg/cm2 mica. Either window can be easily when surveying areas,
which have protruding fragments that might puncture the detector face.
Remove these fragments before performing surveys.

Note: To maintain the calibrated detection efficiency, the detector must be
held at the appropriate height, determined during calibration, when
surveying, For example, if a beta probe's efficiency was calculated at
1/2 inch from the calibration source, the detector must be held at 1/2
inch from the surface being surveyed to maintain calibrated detection
efficiency.

Note: Avoid contacting the detector probe to the area being surveyed. This
potentially could contaminate the probe.

8.3.1- Verifythe instrument selector switch is in the X 0.1 position.

8.3.2 For a stationary reading, place the detector over the area to be
measured and allow meter to stabilize. Record the average meter
indication in either CPM a/PA (probe area) or CPM p/PA on
applicable forms.

8.3.3 For a scan survey move the detector slowly over the surface (less
than one detector width per second). Observe meter indication. If
increased readings are observed return to the area and obtain a
stationary reading. Record maximum area meter indication in either
CPM a/PA or CPM P/PA, on applicable forms.

8.4 Final Verification

Upon completion of work activities, repeat steps 8.1.2.1 through 8.2.2.4 and
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8.2.5 through 8.2.6, as a final verification that the instrument is working

properly

8.5 Interpretation of Results

The meter reading on the alpha and beta survey meters must be corrected
for detector efficiency and detector surface area before comparing results
with the contamination units in Section 3.6 of the Radiation Safety Program.
The conversion from CPM a/PA or CPM J3/PA to DPM cal/00 cm2 or J/1100
cm2 is performed using the following equation.

(DPM /lOOcm 2 )= (AxB)
C

Where: A = Alpha or Beta survey meter indication in net CPM a/PA or P/PA
(i.e. Gross Alpha or Beta Survey Counts minus background
counts = Net CPM/PA)

B = 100 cm2 divided by the effective detector surface area in cm2 .
With an effective surface area of 50 cm2 for the Ludlum 43-5
alpha detector, the value of B is approximately 2 or for the 15
cm2 for the Ludlum 44-9 beta detector, the value of B is
approximately 6.7.

C = Detector efficiency (expressed as decimal).

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The health physics technician performing the survey shall ensure
that this procedure is the most current and approved revision.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The HPT performing the survey shall review Form OP-020-01 and
any other applicable forms for accuracy and completeness.

9.2.4 Entries on Form OP-020-01 and any other pertinent forms must be
dated and initialed by the HPT performing the survey to be valid.

OP-020 Cabrera Services, Inc. Page 5 of 7
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9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

OP-020-01 Survey Meter Source Check

OP-020 Labrera ~ervices, Inc. rage i~ OT IOP-020 Cabrera Services, Inc. I-age 0 OT I
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Survey Meter Source Check Form

Instrument:

Source:

Serial No.:

Acceptable Range: to

Date Cal Due Reading H.P. H.P.
Technician Technician

Initial

Review By: Date:

OP-020-O1 Cabrera Services, Inc. Page 7 of 7
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1.0 PURPOSE

This procedure provides instruction on the operation and setup of an alpha/beta
sample counter. Adherence to this procedure will provide reasonable assurance
that the surveys performed have reproducible results.

2.0 APPLICABILITY

This procedure will be used by Cabrera Services, Inc., (CABRERA) personnel
operating an alphalbeta sample counter during surveys. Types of surveys that
may use an alpha/beta sample counter are:

Smear surveys performed to determine the removal of alpha and beta
contamination on facility surfaces, equipment, waste, and source packages,
etc.

* Air sample surveys performed in a workers breathing zone to determine alpha
and beta air concentrations.

3.0 PRECAUTIONS, LIMITATIONS, AND REQUIREMENTS

3.1 Precautions

3.1.1 If any instrument inconsistencies are observed (e.g., unusually high
or low background counts, source checks outside the tolerance
range, etc.), remove the instrument from use and report the condition
to the RSO or duly authorized representative.

3.1.2 Individuals performing work with an alpha/beta counter shall be
familiar with the requirements set forth in the current and approved
version of this procedure.

3.2 Limitations

3.2.1 This instrument should be set up for use in low background area as
determined by the RSO or duly authorized representative.

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of
Science and Technology (NIST).

3.3.2 Survey instrument calibrations shall be performed by an NRC or
Agreement State licensed calibration facility.

op-o;ei Labrera Services, Inc. Page 1 of 11
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3.3.3 A battery check, general observation of instrument condition and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

4.0 REFERENCES

0 RSP Radiation Safety Program
* AP-005 ALARA Program
0 AP-001 Record Retention
• AP-013 Packaging Radioactive Material
* OP-001 Radiological Surveys
* NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Smear sample survey - a technique using a two-inch diameter filter papers
to determine removable contamination of alpha and/or beta emitting
radioactive material.

5.3 Air sample survey - a technique in which particulates are collected from a
known volume of air drawn through a filter paper and concentrations of
airborne alpha and beta activity associated with the particulates is
determined by sample counting.

5.4 Plateau - portion of a voltage curve where changes in operating voltage
introduce minimum changes in the counting rate.

5.5 Chi-square test - A statistical test to evaluate the operation of a sample
counter by determining how data fit a series of counts to a Poisson
distribution.

5.6 Daily calibration - A determination of alpha and beta sample counting
efficiency by counting National Institute of Standard Technologies (NIST)
radioactive standards.

6.0 EQUIPMENT

Ludlum model 2929 or equivalent

OP-021 Cabrera Services, Inc. Page 2 of 11
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7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of operating alpha/beta sample counters are familiar with
this procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
alpha/beta sample counters described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT using alpha/beta sample
counters are responsible for knowing and complying with this procedure.

8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Before each use, perform the following checks:

8.1.1.1 Verify the instrument has a current calibration label.

8.1.1.2 Visually inspect the instrument for physical damage or
defects.

8.1.2 Remove and tag the instrument "Out of Service" if it fails any of the
criteria in Step 8.1.1.1 through 8.1.1.2 and notify the RSO or his duly
authorized representative.

NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or his duly authorized
representative be notified.

8.2 Initial Startup.

8.2.1 Turn high voltage potentiometer to its lowest position (fully
counterclockwise).

8.2.2 Turn instrument on.

OP-021 Cabrera Services, Inc. Page 3 of 11
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8.2.3 The operator can select one of four operational procedures
depending on the function to be performed. Before performing any
of the following complete steps 8.1.1 to 8.1.2.

a) Plateau Curve - The Plateau Curve is used to find the proper
operating voltage of the instrument and will be performed at the
discretion of the RSO or duly authorized representative. This test
shall be documented on the attached Form OP-021-01 or
equivalent.

b) Chi-square Test - The Chi-Square Test will be performed at the
discretion of the RSO or duly authorized representative in order
to test the operational adequacy of the instrument and will be
recorded on Form OP-021-02. This test statistically evaluates the
sample counter against a poisson distribution.

c) Daily Calibration Check - This portion of the procedure is
performed before samples are counted on any day the instrument
is in use.

8.3 Plateau Curve

NOTE: Before beginning, record the previous calibration high voltage values.

8.3.1 Set up the instrument in a low background area.

8.3.2 Rotate the high voltage potentiometer slowly clockwise until the
meter indicates proper voltage. This proper voltage is approximately
500 volts.

8.3.3 Set time multiplier switch to "xl.

8.3.4 Set the instrument-preset timer to one (1) minute.

8.3.5 Insert an alpha calibration standard into the center of the sample
tray, slide the sample tray under the detector and depress the
"COUNT' button to obtain a one minute count.

8.3.6 Upon completion of the count, record high voltage reading and digital
counts appearing in the instrument alpha display in the indicated
columns on Form OP-021-01(Plateau Data Sheet)

8.3.7 Continue increasing high voltage by 50-volt increments, as described
above, obtaining counts and recording data until the end of the
plateau is reached. If rapid increase in count rate is observed,
proceed to step 8.3.8. If not, notify the RSO or duly authorized
representative.

OP-021 Cabrera Services, Inc. Page 4 of Ill
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8.3.8 Remove the alpha source and replace with a beta source.

8.3.9 Reduce high voltage reading to the voltage level chosen during Step
8.3.2 by turning potentiometer counterclockwise.

8.3.10 Perform one-minute counts at 50-volt increments and record the data
on Form OP-020-01, until the end of the plateau is reached. If a
rapid increase in count rate is observed reduce the high voltage.

8.3.11 Using linear graph paper or equivalent plotting system, plot alpha
and beta counts on the "Y" axis and the voltage for the indicated
count on the "X" axis.

8.3.12 Select an operating voltage 1/3 the distance beyond the knee of the
plateau curve by marking the voltage on the graph and on the
plateau data sheet.

8.3.13 Sign and date Form OP-021-01 and forward the results along with
any graphs produced to the RSO or duly authorized representative
for review.

8.4 Chi-Square Test

8.4.1 Set up the Instrument in a low background area.

.-8.4.2 Ensure the high voltage potentiometer is positioned according to the
posted instrument label. Adjust if necessary.

8.4.3 Set the time multiplier switch to "xl".

8.4.4 Set the instrument-preset timer to one (1) minute.

8.4.5 Insert the alpha calibration standard into center of the sample tray,
slide the sample tray under the detector and depress the "COUNT
button to obtain a one minute count.

8.4.6 Upon completion of the count, record digital counts appearing in the
alpha display in the "X1" column on Form OP-021-02 (Chi -Square
Data Sheet).

8.4.7 Repeat counting sequence without changing settings until a total of
20 counts have been taken and recorded in the "Xj" column on Form
OP-021-02.

8.4.8 Add the 20 counts recorded in the "Xi" column and record in the
"Sum" column. Then divide by 20 to obtain the mean number of
counts (Xm) and record on the line "Xm".

L)I'-U~1 Cabrera Services, Inc. Page ~ oT 11
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8.4.9 Calculate the individual count "Xi" difference from the mean (Xm)
value and record in the "(Xi-Xm)" column on Form OP-021-02 for all
20 values.

8.4.10 Calculate (Xi-Xm) 2, sum the "(X_-XM) 2 "column, and record on Form
OP-020-02.

8.4.11 Calculate the value of Chi- Square using the following formula.

2 (X -X,_.)2

Xm

8.4.12 The value of Chi-square should be between 8.91 and 32.8
(represents a probability between 0.025 and 0.975). Record this
value at "X2". If the Chi-square value falls outside this range, contact
the RSO or duly authorized representative for further instructions.

8.4.13 Sign and date Form OP-021-02 and forward the results to the RSO

or duly authorized representative for review.

8.5 Daily Calibration Check

8.5.1 Ensure the high voltage potentiometer is positioned according to the
posted instrument label. Adjust, slowly, if necessary.

8.5.2 Set time multiplier switch to "xl".

8.5.3 Set the instrument-preset timer to five (5) minutes.

8.5.4 Record the source type to be used and corresponding serial number
on the proper line indicated on Form OP-021-03. Use separate rows
of the form for each source efficiency to be calculated.

8.5.5 Insert a blank sample into the center of the sample tray, slide the
sample tray under the detector and depress the "COUNT" button to
obtain a five minute background count.

8.5.6 Calculate and record the background total counts and count rate in
the columns labeled "Total Counts" and "BKG CPM" respectively,
under Background Information on Form OP-021-03. The
background count rate in CPM (counts per minute) can be calculated
as follows:

CPM=Total Counts
TotalTime

OP-021 Cabrera Services, Inc. Page 6 of 1_1
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8.5.7 Remove the blank sample and insert the alpha or beta calibration
standard into the center of the sample tray, slide the sample tray
under the detector and depress the "COUNT button to obtain a five
minute count.

8.5.8 Upon completion of the measurement, calculate and record the total
counts and count rate in the columns labeled "Total Counts" and
"CPM" respectively, under Source Information on Form OP-021-03.
The count rate (CPM) can be calculated as listed in Step 8.5.6.

8.5.9 Calculate Net Source CPM as below and record on Form OP-021-03
-under "Net CPM".

Net Source CPM = CPM - BKG CPM

NOTE: Obtain activity (DPM) value from the source certification paperwork.
Decay correct activity, if needed.

8.5.10 Use the source disintegration per minute (DPM) to calculate the
efficiency as shown below and record as a decimal on Form OP-021-
03.

% Efficiency= Net Source CPM *1 0 0
DPM

8.5.11 To calculate the efficiency for the next source, remove the current
source standard, insert a new source standard and repeat steps
8.5.1 through 8.5.10, as necessary.

8.5.12 Remove calibration standards and place in source holders.

8.5.13 Generate a control chart tracking the daily efficiencies and notify the
RSO or duly authorized representative if any point falls outside of 2a
varance.

NOTE: For the first day on control chart use five data points to begin trend
line.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The alpha/beta sample counter will be checked for proper calibration
daily with a NIST traceable source when in use.

9.1.2 Chi-square and plateau tests are verified and noted as currently
valid.

OP-021 Cabrera Services, Inc. Page 7 of 11



Revision 0 Alpha-Beta Countiria Instrumentation

9.1.3 The HPT shall ensure that the attachments are of the most current.

9.2 Records

9.2.1 Documented information shall be legible written in ink.

9.2.2 Data shall not be obliterated by erasing or using white-out. Incorrect
entries shall be corrected by striking a single line across the entry.
The correction shall be entered, initialed and dated.

9.2.3 The HPT shall review completed attachment forms for accuracy and
completeness.

9.2.4 Entries on forms must be dated and initialed by the HPT to be valid.

9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

* OP-021-01

0 OP-021-02

• OP-021-03

Plateau Data Sheet

Chi-Square Data Sheet

Daily Calibration Check

OP-021 Cabrera Services, Inc. Page 8 of 11
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Date:

Instrument:

Alpha Source Seria

Beta Source Serial

OP-021-01

Plateau Data Sheet

Recommended Operating Voltage:

Serial Number.

I No. Activity (dpm)

No. Activity (dpm)

Voltage Alpha Voltage Alpha Voltage Beta Voltage Beta
Setting Counts Setting Counts Setting Counts Setting Counts

Prepared By: Date:
PrintlSign

Reviewed By: Date:
Print/Sign

OP-021-01 Cabrera Services, Inc. Page 9 of 11
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OP-021-02

Chi-Sauare Data Sheet

Date: Instrument: Serial Number. X2

Alpha Source No./Activity: Beta Source No./Activity:

Count Number X,(X-Xm) (X,-Xm)

2

3

4

5

6

7

8
9

10
11

12 .__
13i

14

16

16

17

18

19

20

.. Sum. \\\\\\\\\\\\\\

Prepared By: Date:
Print/Sign

Reviewed By. Date:
Print/Sign

OP-021-02 Cabrera Services, Inc. Pagel0 of 11
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OP-021-03

Daily Calibration Check

Instrument Serial No.

Alpha Source No./Activity Beta Source No./Activity_

Background Information Source Information

DatelTime Total Total BKG Total Total CPM Net % Eff.
Time Counts CPM Time Counts CPM

Prepared By: Date:
Print/Sign

Reviewed By: Date:
Print/Sign

OP-021-04 Cabrera Services, Inc. Page 11 of 11
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1.0 PURPOSE

This procedure provides the methods for operating ion chamber instruments for
dose rate surveys. Adherence to this procedure will provide reasonable
assurance that the radiological surveys performed have reproducible results.

2.0 APPLICABILITY

This procedure will be used by Cabrera Services, Inc. (CABRERA) CABRERA
personnel to operate Ionization chambers during dose rate surveys.

3,0 PRECAUTIONS, LIMITATIONS, AND REQUIREMENTS

3.1 Precautions

3.1.1 During surveys, exercise care not to puncture the thin Mylar window.

3.1.2 If any instrument inconsistencies are observed (e.g., unusually high
or low background readings, source checks outside the acceptable
range, etc.), remove the instrument from use, label it "OUT OF
SERVICE" and report the condition to the RSO.

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of
Science and Technology (NIST).

3.3.2 Survey instrument calibrations shall be performed by a NRC or
Agreement State recognized and licensed calibration facility.

3.3.3 A battery check, general observation of instrument condition and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

4.0 REFERENCES

• RSP Radiation Safety Program
" ALARA ALARA Program
* AP-001 Record Retention
• OP-001 Radiological Surveys
" OP-009 Use and Control of Radioactive Check Sources
* NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)

J

OP-022 Cabrera Services, Inc. Page 1 of 7
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5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Radiation Area - Any area accessible to personnel where dose rate levels
from ionizing radiation are such that an individual could receive a deep
dose equivalent in excess of 5 mrem in one hour at 30 centimeters from the
radiation source or from any surface that the radiation penetrates.

5.3 Dose - The deposition of energy in matter. Equivalent to the radiation dose
times the quality factor for the type of radiation.

5.4 Quality Factor - The factor, which is radiation dependent and identifies the
relative biological effectiveness of a radiation type and energy. The quality
factor is multiplied times the Dose to yield the Dose Equivalent.

5.5 TEDE - The Total Effective Dose Equivalent - The sum of the Deep Dose
Equivalent (external dose) and the Committed Effective Dose Equivalent
(internal dose).

5.6 CDE - Committed Dose Equivalent - The dose equivalent to organs or
tissues that will be received from an intake of radioactive material by an
individual during the 50-year period following the intake.

5.7 CEDE - Committed Effective Dose Equivalent - The sLIm of the products of
all organs or tissues with CDE and their respective weighting factors.

5.8 SDE - Shallow Dose Equivalent.- Applies to the skin and to any extremity,
it is used for external radiation which cause primary energy deposition in
the first 0.007 cm of tissue averaged over one square centimeter.

5.9 EDE- Eye Dose Equivalent- The dose delivered to a thickness of tissue
300 mg/cm 2 by external radiation.

5.10 DDE - Deep Dose Equivalent - The dose equivalent delivered by external
radiation to tissues deeper than 1 centimeter.

5.11 Daily calibration - A determination of alpha and beta sample counting
efficiency by counting National Institute of Standard Technologies (NIST)
radioactive standards.

6.0 EQUIPMENT

Ludlum model 9 Ionization Chamber or equivalent

QP-022 Cabrera Services, Inc. Page 2 ot 7
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7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of operating ionization chambers are familiar with this
procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the use of
ionization chambers described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments., the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT using ionization chamber
survey meters are responsible for knowing and complying with this
procedure.

8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Select the ion chamber to be used in the survey.

8.1.2 Before each use, perform the following checks:

8.1.2.1 Verify the instrument has a current calibration label.

8.1.2.2 Visually inspect the instrument for physical damage or
defects.

8.1.2.3 Position the meter switch to "BAT". Check to see that the
needle falls within the "Bat Test' check-band.

" If the needle falls below the "Bat Test" check-band, install
new battery(s).

" If the needle still falls outside the "Bat Test" check-band
after the installation of new battery(s), tag the instrument
"Out of Service" and notify the RSO or duly authorized
representative.

8.1.3 Remove and tag the instrument "Out of Service" if it fails any of the
criteria in Step 8.1.2.1 through 8.1.2.3 and notify the RSO or duly
authorized representative.

OP-022 Cabrera Services, Inc. Page 3 of 7
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NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or duly authorizedrepresentative be notified.

8.2 Pre-operation of instrument

8.2.1 Position the meter fastislow ("F/S") switch to "S",

8.2.2 Position the meter switch to the appropriate range scale.

8.2.3 Obtain an OP-020-01 Form.

8.2.4 If a Quality Control (Q.C.) acceptance range has not already been
calculated on the OP-020-01 Form, then follow the instructions
below, other wise proceed to step 8.2.6.

8.2.5 Enter the QC check source, probe, and meter numbers on Form OP-
020-01.

8.2.5.1 Ensure the source and detector are in a reproducible
geometry, which will be used each time this check is
performed.

8.2.5.2 Obtain ten separate measurements in a low background
area.

8.2.5.3 Calculate the average of the ten measurements by adding
the measurements and dividing the sum by ten.

8.2.5.4 Multiply the average measurement value established in
8.2.5.3 by 0.8 and record on Form OP-020-01 as the lower
QC acceptance range.

8.2.5.5 Multiply the average measurement value established in
8.2.5.3 by 1.2 and record on Form OP-020-01 as the upper
QC acceptance range.

8.2.6 Place the QC check source and detector in the proper geometry
established for QC check.

8.2.7 Allow the instrument reading to stabilize (approximately 30 seconds).
Compare the reading to the response check criteria on Form OP-
020-01. If the response reading falls outside of the acceptance
range, note Fail on Form OP-020-01, tag the instrument "Out of
Service" and notify the RSO or duly authorized representative. If the
reading falls inside the acceptance range, note Pass on Form OP-
020-01; the instrument is ready for performing surveys.

OP-022 Cabrera Services, Inc. Page 4 of 7
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8.3 Operation of Instrument

8.3.1 Gamma Survey Techniques

8.3.1.1 Switch the audio toggle switch to the "ON" position.

8.3.1.2 Ensure the beta shield is covering the Mylar window.

8.3.1.3 When entering a radiation area of unknown radiation levels
turn the range selector switch to the highest scale or the
highest scale for the dose rate expected. Rotate the range
selector switch downscale until an upscale meter needle
deflection is observed.

8.3.1.4 When obtaining a gamma exposure rate place the entire
detector volume in and perpendicular to the radiation field.

8.3.1.5 Gamma exposure rates are obtained in the area where a
worker will be located during work activities. If only a
position of the workers body will be exposed to the field, the
highest exposure rate will be used to determine working
time.

8.3.1.6 Gamma exposure rates on waste packages are obtained by
placing the centedine of the detector at the indicated
distance from the package and perpendicular to the radiation
field.

8.3.1.7 Record the highest meter indication in mR/hr and its location

on the forms provided in procedure OP-001.

8.3.2 Survey techniques for Lens of Eye Dose

For lens of eye equivalent doses, record the dose for the beta shield
in the closed configuration if the shield is 300 mg/cm2 thick or less. If
the beta shield is greater than 300 mg/cm2, then conservatively use
the beta shield in the open configuration to record equivalent dose
for the lens of the eye.

8.3.3 Beta Survey Technique

Caution: The window area of the detector is covered with a 7 mg/cm2 aluminized
Mylar covering and can be easily punctured. Avoid protruding
fragments that might puncture the detector face.

8.3.3.1 When a higher reading is obtained with the beta shield open
compared with the beta shield closed, this indicates the
presence of beta radiation.

OP-022 Cabrera Services, Inc. Page 5 of 7
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8.3.3.2 To obtain the beta dose first obtain a reading with the beta
shield closed (CW) as described in Section 8.3.1. Next,
obtain a reading with the beta shield open (OW) at the same
location holding the meter in the same configuration.

8.3.3.3 Determine the beta dose using the following formula:

True P3 Dose = (OW - CW) x BCF

Where: OW = Open Window reading (beta shield open)

CW = Closed Window reading (beta shield closed)

BCF = Beta Correction Factor (5 for reading taken at 4
centimeters - use with caution this is isotope dependent)

8.3.3.4 Beta dose rates to the skin or lens of the eye are obtained in
the area where workers will be located during work activities.
If only a portion of the workers body will be exposed to the
field, the highest exposure rate will be used to determine
working time.

8.3.3.5 Beta dose rates to the skin are obtained by obtaining
measurement at 4centimeters from the surface contacted by
the worker.

8.3.3.6 Record the beta dose rates in mrad/hr (P3) and location on
the forms provided in procedure OP-001.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The health physics technician performing the survey shall ensure
that this procedure is current.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The HPT shall ensure that the attachments are of the most current.

OP-022 Cabrera Services, Inc. Page 6 of 7
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9.2.4 The HPT shall review completed attachment forms for accuracy and

completeness.

9.2.5 Entries on forms must be dated and initialed by the HPT to be valid.

9.2.6 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

None
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1.0 PURPOSE

The purpose of this procedure is to provide instruction for the operation of the
micro-R meter for gamma radiation surveys. Adherence to this procedure will
provide reasonable assurance that the radiological surveys performed have
reproducible results.

2.0 APPLICABILITY

This procedure will be used by Cabrera Services, Inc. (CABRERA) personnel
operating the micro-R meter during gamma radiation surveys. The micro-R
meter is used to determine gamma radiation levels from facility surfaces,
equipment, waste and source packages, etc., containing gamma emitting
radioactive materials.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

3.1.1 Individuals performing work with the micro-R meter shall be familiar
with the requirements set forth in the current and approved version of
this procedure.

3.1.2 If any instrument inconsistencies are observed (e.g., unusually high
or low background readings, source checks outside the acceptable
range, etc.), remove the instrument from use, label it "OUT OF
SERVICE" and report the condition to the Radiation Safety Officer
(RSO) or duly authorized representative.

3.2 Limitations

None

3.3 Requirements

3.3.1 Calibration sources shall be traceable to the National Institutes of
Science and Technology (NIST).

3.3.2 A battery check, general observation of instrument condition and
source check shall be performed each day before instrument use
and daily following work activities as a final verification.

3.3.3 Survey instrument calibrations shall be performed by an NRC or
Agreement State licensed calibration facility.

OP-023 Cabrera Services, Inc. Page 1 of 6
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4.0 REFERENCES

" RSP
" ALARA
" AP-O01
* OP-O01
" OP-009
" OP-020
* NUREG-1556

Radiation Safety Program
ALARA Program
Record Retention
Radiological Surveys
Use and Control of Radioactive Check Sources
Operation of Contamination Survey Meters
Consolidated Guidance About Material Licenses (Vol.11)

5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area to which access is controlled to protect
individuals against undue risks from exposure to radiation and radioactive
materials.

5.2 Gamma Radiation Survey - A survey technique to determine gamma
radiation levels from radioactive material(s) in facilities, materials,
landmasses, etc.

5.3 Acceptance Range - A range of values that describe an acceptable daily
instrument source check result.

6.0 EQUIPMENT

Ludlum Model 19 or equivalent

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of operating a micro-R meter is familiar with this
procedure, adequately trained in the use of this procedure, and have
access to a copy of this procedure.

7.2 Radiation safety Officer (RSO) - The RSO is responsible for verifying that
personnel comply with this procedure and are trained in the operation of a
micro-R meter described in this procedure.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT operating the micro-R meter
are responsible for knowing and complying with this procedure.

OP-023 Cabrera Services, Inc. Page 2 of 6
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8.0 OPERATION

8.1 Instrument Inspection

8.1.1 Before each use, perform the following checks:

8.1.1.1 Verify the instrument has a current calibration label.

8.1.1.2 Visually inspect the instrument for physical damage or
defects.

8.1.1.3 Position the meter switch to "BAT". Check to see that the
needle falls within the "Bat Test' checkband.

0 If the needle falls below the "Bat Test" checkband, install
new battery(s).

0 If the needle still fails outside the "Bat Test' checkband
after the installation of new battery(s), tag the instrument
"Out of Service' and notify the RSO or duly authorized
representative.

8.1.2 Remove and tag the instrument "Out of Service" if it fails any of the
criteria in Step 8.1.1.1 through 8.1.1.3 and notify the RSO or duly
authorized representative.

NOTE: Any defects, damages or other physical abnormalities require that the
instrument be removed from service and the RSO or duly authorized
representative be notified.

8.2 Pre-operation of instrument

8:2.1 Position the meter fast/slow C'F/S") switch to "S".

8.2.2 Position the meter switch to the appropriate range scale.

8.2.3 If a Quality Control (Q.C.) acceptance range has not already been
calculated, then follow the instructions below, other wise proceed to
step 8.2.5.

8.2.3.1 Ensure the source and detector are in documented
reproducible positions, which will be used each time this
check is performed. Document this position on appropriate
form.

8.2.4 Place the QC check source and detector in the documented position
on appropriate form.
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8.2.5 Allow the instrument reading to stabilize (approximately 30 seconds).
Compare the reading to the response check criteria. If the response
reading falls outside of the acceptance range, tag the instrument
"Out of Service," and notify the RSO or duly authorized
representative.

8.3 Operation of the instrument

8.3.1 Grid Surveys

8.3.1.1 Turn the audio switch to the "On" position.

8.3.1.2 Verify the instrument selector switch is on the lowest scale
(usually the .LR position). Turn the instrument selector
switch to the next higher scale only if meter indication is off
scale.

8.3.1.3 For a stationary grid reading in a facility or land mass,
position the instrument one meter above the surface to be
surveyed and allow meter to stabilize. With the instrument
toggle switch set in the "SLOW' position, the meter reaches
90% of its final reading in 22 seconds. Record the average
meter indication in PJR/hr on appropriate form(s).

Note: Two survey methods (step 8.3.1.4 or 8.3.1.5) can be used to obtain
contact readings in the survey grids. The survey method used will be
specified in the site specific work plan.

8.3.1.4 For a scan survey, make sure the meter response is set to
fast and suspend the instrument from a strap which locates
the detector at surface or ground level. Move the instrument
slowly over the surface while walking in an "S" pattern
unless otherwise instructed by the RSO or duly authorized
representative. Areas, which could concentrate radioactive
materials such as drainage ditches, floor cracks, and
wall/floor joints, should be surveyed. Observe meter
indication and listen for increases in audible clicks from the
speaker. If elevated readings above background are
observed, a stationary survey shall be performed (at one-
meter height and at the surface) at the point of elevated
activity. Record area meter indications above background in
xlPR-hr on appropriate form.
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8.3.1.5 As an alternate to the "S" pattern survey used in step
8.3.1.4, the survey grid can be divided into subgrids and

readings takeh as directed by the site work plan. Elevated
measurements should be performed in the same manner as
above (i.e., at one meter and at the surface). The readings
from each measurement are recorded on appropriate form.

8.3.2 Waste Container Surveys

8.3.2.1 Set the instrument scale to accommodate the highest
expected radiation level. If radiation levels may approach
5000 g±R/hr (5 mR/hr) obtain an instrument with appropriate
range before performing any radiation surveillance.

8.3.2.2 Slowly scan the total surface of the package and record the
maximum contact reading obtained on appropriate forms.

8.3.2.3 Obtain instrument readings at one meter from all sides of the
package and record the maximum reading obtained on
appropriate form.

8.3.3 Final Verification

Upon completion of work activities, repeat steps 8.1.1.1 through
8.2.2 and 8.2.4 through 8.2.5, as a final verification that the
instrument is working properly

8.3.4 Additional Information

8.3.4.1 In a uniform background radiation field (without interfering
sources of radiation), methods such as selectively shielding
the detector, soil sample analysis, etc., can be used to
differentiate between extraneous radioactive sources (e.g.,
skyshine or radioactive waste shipment containers), naturally
occurring radioactive material and/or radioactive
contamination.

8.3.4.2 Note the location of installed devices, which contain
radioactive material and could cause elevated background
radiation levels in localized areas.

8.3.4.3 Land mass surveys might contain areas with naturally
occurring radioactive materials, which will elevate
background radiation levels.

OP-023 Cabrera Services, Inc. Page 5 of 6
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9.0 QUALITY ASSURANCE/RECORDS

9.1 Quality Assurance

9.1.1 The health physics technician performing the survey shall ensure
that this procedure is current.

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The health physics technician performing the survey shall review
appropriate forms and any other applicable forms for accuracy and
completeness.

.9.2.4 Entries must be dated and initialed by the health physics technician
performing the survey to be valid.

9.2.5 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

None
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1.0 PURPOSE

This procedure provides the methods Cabrera Services, Inc. (CABRERA) uses in
operation of air samplers and calculation of radioactive particulate activity in air
sample. This procedure describes the methods used to calculate Derived Air
Concentration (DAC) DAC-hour exposures to workers. Adherence to this
procedure will provide reasonable assurance that the surveys performed have
accurate and reproducible results.

2.0 APPLICABILITY

This procedure will be used by CABRERA personnel to operate air samplers during
surveys and work activities at customer facilities, calculate, and record DAC-Hour
exposures to workers. Air samples are performed when the average alpha and
beta contamination on facility surfaces, equipment and waste packages exceed
the contamination limits specified in Table I of the Radiation Protection Manual
(RPM) and included as Attachment OP-002-03 of this procedure. Air monitoring
shall be performed in areas where there exists potential to exceed 10 percent of
any DAC.

3.0 PRECAUTIONS, LIMITATIONS AND REQUIREMENTS

3.1 Precautions

Not Applicable

3.2 Limitations

Not Applicable

3.3 Requirements

3.3.1 Air samplers should only be operated in temperatures between -40 F
to 1220 F.

3.3.2 Air sampler inspections shall be performed by qualified Health
Physics personnel.

4.0 REFERENCES

* RSP Radiation Safety Program
e AP-001 Record Retention
* OP-021 Alpha-Beta Sample Counting Instrumentation
0 Reg Guide 8.25 Air sampling in the Workplace
0 NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)

OP-002 CABRERA SERvIcES, INC. Page 1 of 12
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5.0 DEFINITIONS AND ABBREVIATIONS

5.1 Restricted Area - An area, access to which is limited by the licensee for the
purpose of protecting individuals against undue risks from exposure to
radiation and radioactive materials. Restricted area does not include areas
used as residential quarters, but separate rooms in a residential building
may be set apart as a restricted area.

5.2 Smear Sample Survey - A survey technique using filter paper smears to
determine quantities of alpha and beta emitting radioactive material which
can be removed from facility surfaces and waste packages.

5.3 Air Sample Survey - A survey technique which collects particulates from a
known volume of air and determines the concentrations of radioactive
materials associated with the airborne particulates.

5.4 Annual Limit on Intake (ALl) - The annual limit on intake (ALl) of radioactive
materials is the smaller amount of radioactive material taken into the body
of an adult worker by-inhalation or ingestion in a year (40 hours per week
for 50 weeks) that would result in a committed effective dose equivalent
(CEDE) of 5 rem or a committed dose equivalent (CDE) of 50 rems to any
individual organ or tissue.

5.5 Derived Air Concentration (DAC) - Derived air concentration is the
concentration of a given radionuclide in air which, if breathed by "reference
man" for a working year (40 hours per week for 50 weeks) under the
conditions of light work (inhalation rate of 1.2 cubic meters of air per hour),
results in an air intake of one ALl.

5.6 DAC-Hour - The product of the concentration of radioactive material in air
(expressed as a multiple of the derived air concentration for each nuclide)
and the time of exposure to that nuclide, in hours, 2000 DAC-Hours
represents one ALl.

5.7 Airborne Radioactivity Area - A room, enclosure or area in which the
radioactive material is dispersed in the form of dusts, fumes, mists,
particulates, vapors and the concentration of the dispersed radioactive
materials in excess of:

5.7.1 The derived air concentrations (DAC's) specified in Table 1, column
3 of Appendix B, Title 10 Part 20 of the Code of Federal Regulations,
or

5.7.2 Concentrations such that an individual present in the area without
respiratory protective equipment could exceed, dudng the hours the
individual is present in a week, an intake of 0.6 percent on the
annual limit on intake (ALl) or 12 DAC-hrs.
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6.0 EQUIPMENT

6.1 None

7.0 RESPONSIBILITIES

7.1 Project Manager (PM) - the PM is responsible for ensuring that personnel
assigned the task of air sampling and air sampling analysis are familiar with
this procedure, adequately trained with the specific instrument being used
to perform surveys.

7.2 Radiation Safety Officer (RSO) - The RSO is responsible for monitoring
compliance with this procedure and training personnel in the use of the air
sampling and air sampling analysis. The RSO can also assist in the
interpretation of the results obtained during surveys.

7.3 Radiological Field Supervisor (RFS) - During field assignments, the RFS is
responsible for ensuring that this procedure is implemented. When the
RSO is not on site, the RFS will act as the RSO's duly authorized
representative for radiological issues.

7.4 Health Physics Technicians (HPT) - The HPT performing air sampling and
air sampling analysis are responsible for knowing and complying with this
procedure.

8.0 INSTRUCTIONS

8.1 Initial Preparation

8.1.1 Select the air sampler to be used for the type of sample to be used
and verify that the instrument has a currently valid calibration. If the
work area contains radioiodine or tritium, contact the radiation safety
officer for special sampling procedures before proceeding.

8.1.1.1 Area air samples are normally collected with a low volume
air sampler having normal airflow of I CFM to 5 CFM.

8.1.1.2 Breathing zone air samples are normally collected using
lapel air samplers, which have a normal airflow of I to 5
liters per minute.

8.1.1.3 All air sampling devices shall be calibrated to ensure
accurate sample volumes are collected. The frequency of
calibration shall not exceed one (1) year.

OP-002 CABRERA SERVICES, INC. Page 3 of 12
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8.1.2 Attach the air sampling head to the intake of the low volume sample
pump or to the tygon tubing of the Lapel sampler.

8.1.3 Obtain the filter paper to be used in the sample and mark the
backside of the filter with a unique number, which will represent the
sample. During the collection and handling of air sample filter
papers, caution must be used to prevent the samples from being
contaminated by other radioactive materials.

8.1.4 Place the filter paper in the holder and position the sampler as
indicated below.

8.1.4.1 Area air samples are collected by placing the sample head
at a distance of 3 to 6 feet above the floor and as close to
the work area as practical. If there is airflow in the work
area, the sampler should be placed "down wind" of the area
where workers will be resuspending radioactive particulates
into the workers atmosphere.

8.1.4.2 Lapel air samples are collected from workers breathing
zone. The sample head is attached to the shoulder of the
worker with the sample head facing forward. The tygon
tubing connecting the sample head to the pump is run down
the back of the worker with the sample pump attached to the
workers belt.

8.2 Collecting the sample

8.2.1 When the sample head is in position, start the sample pump and
adjust the flow rate to the highest flow rate, which can be maintained
without flow rate fluctuations.

8.2.2 Record the time the sample was started and the initial flow rate of
the sample pump on Form OP-002-01, Air Sample Data Sheet.

8.2.3 If possible, identify the radionuclides, which will be encountered in
the work area and record the radionuclides along with the DAC for
each radionuclide in the space provided on the Air Sample Data
sheet. If a mixture of radionuclides is present, the DAC used in the
calculations of DAC-Hours will be the most restrictive concentration.

8.2.4 Collect the sample for the maximum time possible, which represents
the exposure encountered by the worker.

8.2.5 At the end of the collection period, note the flow rate of the sample
pump and record this flow rate and the time, which the sampling
stopped on the Air Sample Data sheet.
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CAUTION: Be sure not to remove activity fromn the sample surface. Handle the
filter with care.

8.2.6 Remove the sample filter and place the filter in an individual
envelope or poly bag to ensure no possibility of contamination by
other sources of radioactivity.

8.2.7 Record the names of workers who were in the area and the time

spent in the work area on the Air Sample Data sheet.

8.2.8 Determine the average sample flow rate by adding the initialsample
flow rate and the final sample flow rate and dividing by 2. Record the
average flow sample flow rate in the space provided on the Air
Sample Data sheet.

8.2.9 Calculate the total air volume sampled by multiplying the average
flow rate in cubic centimeters per minute by the total minutes the
sampler operated using the indicated spaces on the Air Sample Data
sheet

8.3 Determining minimum detectable activity (MDA) - During calculations or air
I. concentrations in the following sections, the MDA for each analysis is

calculated to determine the statistical significance of the calculated air
concentrations.

8.3.1 For each air concentration calculation (alpha and beta) in the
following sections, calculate the MDA using the following formula:

k.2 +k] 2 R6

MDA in ICi cm3 = T" "'

(2.22 x 106)(E)(V)

Where:

E = Counter efficiency in CPM/DPM

Rb = Background Count Rate in CPM

Tb = Background Counting Time in Minutes

T8.b = Sample Counting Time in Minutes

V = Sample Volume in cm3

2.22X1 0r = Disintergrations per minute per microCurie (DPM/uCi)
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kc = 1.645 for a confidence level of 95% and 1.96 for a
confidence level of 99%

8.3.2 If the MDA is larger than 10% of the Derived Air Concentration,
recount the background for a longer time and/or increase the sample
count time to lower the MDA. (The maximum count time should not
exceed 1 hour for background and 30 minutes for the sample). Enter
the MDA for each air concentration calculated in the space provided
on the Air Sample Data sheet.

8.4 Initial Air Sample Analysis - The initial analysis of air sample provides the
air concentrations for short-lived radionuclides and a first estimate of the
long-lived air concentrations. In situations where there is a potential for
worker intakes to exceed 40 DAC-Hours in a week or if the radionuclides of
interest are short-lived, air samples should be available before work
resumes the following day.

8.4.1 Air particulate samples are to be analyzed asa minimum for gross
alpha and gross beta activity using a Ludlum Model 2929 Dual
Channel Scaler or equivalent.

8.4.2 Place the air sample collection media in the sample counter with the
upstream collection side toward the detector. Count the air sample
and calculate the sample activity and record results on appropriate
form(s).

8.4.3 Record the Alpha and Beta sample DPM results in the Air Sample
Data sheet.

8.4.4 Calculate the alpha and beta air concentrations using the following
formula. Adjustment due to alpha self absorption are made as
appropriate.

Air Concentration (Ci / cc) = a or/J DPM
(2.22 x 106' DPM /1.uCi)(SampleVolume(cm3))

8.4.5 Enter the alpha and beta air concentrations on the Air Sample Data
sheet in the space provided for the initial air concentrations.

NOTE: If the air sample concentration is greater than 10% of the DAC value,
notify the RSO or duly authorized representative for further instructions.

8.4.6 If the air concentration is less than 10 percent of the most restrictive
DAC, no further analysis of the air sample is required. If the air
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concentration exceeds 10% of the DAC concentration, proceed with
the analysis in section 8.5.

8.5 Air sample analysis for long-lived radionuclides - This analysis allows for
decay of naturally occurring radionuclides and provides for correcting air
concentrations for naturally occurring radionuclides.

8.5.1 Air particulate samples are analyzed following 12 hour decay, and
again at 72 hours if necessary to allow for decay of radon, for gross
alpha and gross beta using a Ludlum Model 2929 Dual Channel
Scaler or equivalent.

8.5.2 Place the air sample in the sample counter with the collection side
toward the detector. Count the air sample and calculate the sample
activity and record results on appropriate form(s).

8.5.3 Record the Alpha and Beta sample DPM results in the Air Sample
Data sheet.

8.5.4 Calculate the alpha and beta air concentrations using the following
formula. Adjustments due to self absorption are made as
appropriate.

Air Concentration (,Ci /cc) = a orI6 DPM
(2.22 x 10 "DPM / IpCi)(Sample Volume(cm 3))

8.5.5 Enter the alpha and beta air concentrations on the Air Sample Data
sheet in the space provided for the 12-hour decay concentrations. If
the 12-hour decay air concentrations is below 10% of the DAC no
further analysis is required.

8.5.6 If the 12-hour air concentration is above 10% percent of the DAC
value, recount the air sample following 72 hours of decay from the
time the sample was stopped. Calculate the air concentration using
the formula in step 8.5.4 and record the air concentrations in the
space provided for the 72-hour decay air concentration on the Air
Sample Data sheet. If the 72-hour air concentration is below 10% of
the DAC value, no further analysis is required.

8.5.7 If the air concentrations exceed 10% of the DAC values, notify the
RSO or duly authorized representative for further instructions. Save
the air sample for possible further analysis. For air samples, which

OP-002 GABRERA SERVICES, INC. Page 7 of 12
OP-002 CABRERA SERVICES, INC. Page 7 of 12



Revision 0 Air SamDlina and Analvsis

exceed 10% of the DAC values, an exposure is assigned to the

workers residing in the area where the sample was taken.

8.6 Assignment of DAC-Hour exposures to workers

8.6.1 For air samples which exceed 10% of the DAC values, calculate the
workers DAC-Hour exposure using the following formula:

Exposure in DAC-Hourr = AxB
C

Where:

A = Area or Lapel air sample concentration in uCi/cm3

B = Hours worker was in the calculated air concentration

C = DAC air concentration in uCi/cm 3 from regulatory reference.

8.6.2 Enter the DAC-Hour exposure on the column provided on the Air
Sample Data sheet. If respiratory protection was used during the
exposure period, contact the RSO or duly authorized representative
for the protection factor used to adjust DAC-Hour exposure.

9.0 QUALITY ASSURANCEIRECORDS

9.1 Quality Assurance

9.1.1 The alpha and beta counter used to count air samples will be
calibrated daily when in with a known radioactive source with activity
traceable to the National Institute of Standards and Technology
(NIST).

9.2 Records

9.2.1 Documented information shall be legibly written in ink.

9.2.2 Data shall not be obliterated by erasing, using white-out, or by any
other means. Incorrect entries shall be corrected by striking a single
line across the entry. The correction shall be entered, initialed, and
dated.

9.2.3 The health physics technician performing air sampling and analysis
shall ensure that this procedure is the most current and approved
revision.

OP-002 CABRERA SERVICES, INC. Page 8 of 12



Revision 0 Air Samplinci and Analvsis

9.2.4 The health physics technician performing air sampling and analysis
shall review all applicable forms for accuracy and completeness.

9.2.5 Entries on and any other pertinent forms must be dated and initialed
by the health physics technician performing the air sampling and
analysis to be valid.

9.2.6 The RSO or duly authorized representative shall review any
applicable completed forms. The review shall be for accuracy and
completeness.

10.0 ATTACHMENTS

OP-002-01

OP-002-02

OP-002-03

Air Sample Data Sheet

Daily Air Sample Record

Contamination Limits

uP-uuA AREA SRI. S N.. .g.~o 1
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OP-002-01

Air Sample Data Sheet

DateSample #

Description:

Radlonuclides: DAC value:

DAC value:

DAC value:

Initial sample flow rate: _ _ Time sampler on:,

Final sample flow rate: Time sampler off: ,,.

Average sample flow rate: Total sample time: hours

Total sample volume: cms

Initial Air Concentration:

Alpha = _iCI aocm3  Beta = _.Ci f/cm?

MDA = __ Ci c/cm3 MDA = _ _ ICi 01cm3

12 Hour Decay Air Concentration:

Alpha = P.Ci a/cm3

MDA = ixCi a/cm3

Beta = ItCi pv/cm3

MDA = _ iCl 0/cn9

72 Hour Decay Concentration:

Alpha = _ICi a'cm3

MDA - p./cm 3

Beta = _ iCi p/cms

MDA = PC] I pcm3

Performed By:. Date:
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OP-002-02

Daily Air Sample Record

Worker Name Sample Final Time Time Total Concentration DAC-Hour

Date Count In out time (uCilcm3) Exposure

Date (Hrs.)
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OP-002-03

Contamination Limits from Table I of RPM
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GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839
7241733-1900 Fax: 724/327-8189

CALIB RATION
CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable
I--.-

CUSTOMERINFORMATION INSTRUMENT INFORMATION
IT

Customer Name:
Customer Address:

Customer P.O.#
Work Order #

GTS INSTRUMENT SERVICES
2045 Rt. 286
Pittsburgzh, PA 15239

Instrument Manufacturer Ludlum
Model 19 Serial Number 87132 (441)
External Probe(s) - Serial # _

d. .-- Pulser s/n 101500Calibration Metho v
T'Cs s/n 10263 200mCi

INSTRUMENT CALIBRATION INFORMATION

Instrument
Range

Calibration

Standard Value

Instrument Response

Before Calib. After Calib. Comment
4 * I

25

4 50
5 ________

7- 250

10 500______

12 _______

13 _______

.14 _ _ _ _ _ _ _

16 _______

17 _______

18 _ _ _ _ _ _ _

19 _ _ _ _ _ _

20 _______

21 _______

22 _______

23 _______

2.25K CPM
4.5K

2.25K
9K

-0.05 mR/Wr-
0.1

0.2

10 uR/hr
20

10
40

52
100
190

100
200
380

1,000
2,000
3,950

All Calibrations Btn. + & - 10%

Battery: OK

Mechanical Zero: OK

Response: OK

Reset: OK

Audio:. OK

Light: OK

High Voltage -'718 Volts

iuuu L uK7hr= ZZ!K CF14

1 1

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are not responsible for damage incurred during shipment or
use-of this instrument).



_____IO GTS Instrument Services
,InM_,,,, 2045 Route 286
1 lllll =,111 Pittsburgh, PA 15239-2839

724/733-1900 Fax: 724/327-8189

CALIBRATION
CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable
I

CUSTOMER INFORMATION INSTRUMENT INFORMATION

Customer Name: GTS INSTRUMENT SERVICESCustomer Address: 2045 Rt. 286
Pittsburgh, PA 15239

Customer P.O.#
Work Order #

Instrument Manufacturer Ludlum
Model 177 -Serial Number 94754 (312)
External Probe(s)4 4 - 9  Serial # 150382 (456)

Calibration Method ,-,Pulser s/n 101500
•;zT s/n S1256

J'- Cs s/n 10263 200mCi

INSTRUMENT CALIBRATION INFORMATION

Instrument
Range

Calibration
Standard Value

Instrument Response

Before Callb. After Calib. Comment
t 1 I

1 X

2
3
4
5 X10
6
7
8
9 X100

10

12
13 X1K
14
15
16
17
18
19
20
21
22
23

100 CPM
200
400

1K
2K
4K

10K
20K
40K

lOOK200K

400K

100 CPM
200
400

KX
2K
4K

10K
20K
40K

100K
200K
400K

All Calibrations Btn. + & - 10%

Battery: OK

Mechanical Zero: OK

Response: OK.

Reset: OK

Speaker: OK

Alarm: OK

High Voltage = 900 Volts

I m ihr -3K GPM in T37Cs field

99 Tc krlclency = 1U.4%

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that It met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are not responsible for damage incurred during shipment or
use of this instrument).



I.

* GTS Instrument Services
2045 Route 286
Pittsburgh, PA 15239-2839
724/733-1900 Fax: 724/327-8189

CALIBRATION
CERTIFICATE

This Certificate, will be accompanied by Calibration Charts or Readings where applicable

CUSTOMER.INFORMATION INSTRUMENT INFORMATION

Customer Name: GTS INSTRUMENT -SERVICES

Customer Address: 2045 Rt. 286
Pittsburgh, PA .15239

Customer P.O.#
Work Order#

Instrument Manufacturer Ludlum
Model 177 Serial Number 113563 (259)

External Probe(s) 44-9 Serial # 150396 (451)

Calibration Method 1 3 7_Pulser s/n 101500
,gnCs s/n 10263 200mCi
.Tc s/n S1256

INSTRUMENT CALIBRATION INFORMATION

Instrument
Range

Calibration

Standard Value

Instrument Resoonse

Before Calib. After Calib. Comment
r I I

1 X1
2
3

41

XI1
5

13. X1K

14 _______

15 _______

16
17
18
19
20
21 _______

22
23

100 CPK
200
400

1K
2K.
4K

10K
20K
40K

100K

200K

400K

100 CPM
200
400

1K
2K
4K

10K
20K
40K

100K
200K
400K

All Calibrations Btn. + &-- 10%

Battery: OK

Mechanical Zero: OK

Response: OK

Reset: OK

Speaker: OK

Arma.: OK

HIgh VolFage = 900 Volts

I mK/hr = 3.ZK C.F in Us t1elc

Q9 T Efficiency = IU.4X

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are not responsible for damage incurred during shipment or
use'of this Instrument).

Instrument Calibrated by:

Calibration Date: _

Next Calibration Due: -

II



Designer and ManufaCturer LUDLUM MEASUREMENTS, INC.
of POST OFFICE BOX 810 PH. 915-235-5494,

Senientiic nd Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235-4672SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 252317

Mtg. Ludium Measurements. Inc. Model 2929 Serial No. - 0 '92• 7
Mfg. Ludlum Measurements, Inc. Model 43-D0-1 Serial No. ,, I ,. .:,

Cal. Date 30-AU -00 Cal Due Date 30-Augq-01 Cal. Interval I Year Metertace 202-014

Check mark gfapplies to applicable Instr. and/or detector lAW mig. spec. T. 76 OF RH 33 % Alt 702.8 mm Hg

1r New Instrument instrument Received E] Within Taler. +-1 0%7] 10-20% (]Out of Tol. ',-I Requiring Repair [j Other-See comments

Mechanical ck. Window Operation
1fAudio ck.Meter Zeroed Alpha Sensitivity 175. mV Beta Sensitivity 4 mV , Beta Window 50 mV

Q 'Callbrated in accordance with LMI SOP 14.8 rev 12/05/89. 0 Calibrated in accordance with LMI SOP 14.9 rev 12/19/89.

Instrument Volt Set _ • V = 3 /-14? on High Voltage dial. High Voltage set with detector connected.

[f HV Readout (2 points) Ref/lnst. !a7 / 500 V Ref./lnst. ,.O/. I 2000 V

COMMENTS:

GarrmhCa"lbion: GM detectors positomed perxpui to .cuoure et for M d4-9 in which iethmit Probe fIceM smte.

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel

Digital Readout 400K cpm _____ OO¢5.

40K cpm ______I___,•qV 10;

4K cpm

400 cam _ __

40 cpm

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel

Digital Readout 400K corn _ ___ _ 1oo

40K com _ _ __ _ _

4K corm _ __"

400 com q4l

40 cor _m

'Uncertainty within *10% CJ. wilhin - 20%

Ludlum Measunements. Inc. ceriffies that the above nstunmiest has been caibralted by standards traceable to the National Institute of Stondacrds and Technology. or to the calibration laccltutes of
other International Standards Organization mnemle or have been derived from accepted valuss of naktral physical constants or have been derived by the ratio type"of cailbraflon fechnique,
The caollatoa system conforms to the requkemeets of ANSI/NCSL Z.50-1-1994 and ANSI N323ý 1978. State of Texas Calibration Ucense No. LO-1963

Reference Instruments and/or Sources:

Cs-1137 GainmmSIN E1),52 -) G) 12 [1M565 5105 [: ET1008 [-j7879 ElE552 OE.551 ENeutron Am-241 Be S/N T-304

Alpha S/N Pu239 s/n4337 Beta S/N C14 s/n1659 IV Other Tc-99 s/n635/83

rI m 500 S/N 121036 {] Oscilloscope S/N _.__" Multimeter S/N 61341135

Calibrated By:t De &d.". 0n) In.--"-aDte- D0o ni
Reviewed By: e-ý§iT Date 3 0__________________

This dedtlicote shalt not be reproduced except In full, withouI th vefiten approalo of Ludlurn Mesurmnents. Inc. -PseDiecs HIotanCnintyet
FORM C25 12M2/1999-tsdDeeti H-Pt n otniyTs



I -H Designer and Manufact-er
of

Scientific and Industrial
Insiruments

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 915-235-5494
501 OAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Detector

Detector, 43-10-1. Serial No. PR 1/71 3-_

Customer CABRERA SERVICES

Counter 2929 Serial No. /f,.Q-7

Count Time I Minute

Order #. 252317

Alpha Input Sensitivity / - mV

Beta Input Sensitivity * mV

Beta Window _ _ mV

Other Distance Source to Detector

Isotope T.-rqi-
Size t% 3oAeoovt

Alpha Beta

High
Voltage

Background

Alpha Beta

Isotope CL!L.
Size /46;24Cf1Y

Alpha Bela

Isotope PU26.•,
Size aTS:-70Cio

Alpha Bela

92 o0 -S -( I /a f__ __ _ _ i Ia L 3 q -7 -7

0 71*7 9 2 a :ý Ita /7 1/104
t, ct•-

~~4a7 I it, qa,~
* I

_____ 1 _________ _________ _________

* I I I

I.

I
I. I

I I

___ j _____ I

___ I ______

___ * I

I 1

____ I ' I

* *1.
i

I
* t _____

I. _____

Gas Proportional detector count rate decreased -

Q. Gas proportional detector count rate decreased S

10% after 15 hour static test using 39" cable.

10% after 5 hour static test using 397 cable and alphalbeta counter.

"'- Signature &t• .-- -,i,, J. S,_- p " Date 30 &V 0

FORM C48 12/09197
* Serving The Nuclear Industry Since 1962 o



SCALIBRATION CERTIFICATE

.-:CTI
Calibration Technoloy

A Division of RSCS, Inc.

CUSTOMER NAME: Cabrer• Services, Inc.
809 Main Street

East Hartford, CT 06108

COMPANY CONTACT: Jason Marsden PHONE: 860-289-1885

INSTRUMENT MAKE: LUDLUM Model: 2221 Serial Number: 161581

PRECISION CHECK

TESTI TEST 2 TEST 3 MEAN SAT/UNSAT
99.0 100.0 100.0 9.9.7 SAT

21EXPOSURE RATE AS FOUND AS LEFT

X1000 .400.00 Kcpm 400.23 Kcpm 400.23 Kcpm
100.00 Kcpm 99.89 Kcpm 99.89 Kcpm

X100 40.00 Kcpm 39.99 Kcpm 39.99 Kcpm
10.00 Kcpm 9.97 Kcpm 9.97 Kcpm

X10 4.00 Kcpm 3.99 Kcpm 3.99 Kcpm
1.00 Kcpm 1.00 Kcpm 1.00 Kcpr

Xl 400.00 cpm 399.00 cpm 399.00 cpm
100.00 cpm 99.00 cpm 99.00 cpmn

All readings are within +/- 10% unless otherwise noted
All scale(s) were calibrated using a pulser
Calibrated with 43-89 ( 010955 )
Efficiency with spacers for Sr/Y-90 = 0.1546 C/D
(high voltage set at 820 Volts)

CALIBRATED BY: C5 09/14/00 EXPIRES ON: 03/14/01

This oalibratiom was pIsrfed using a NZST Traceable radiation source, in conformance to HIL-STX 45662.
RSCS New Hampsbire Radloac ve Material License Number, 381R, Cesiua Calibration Sourcet Teoh Ops Hod 773.
Serial Number 58, AJivLt 3.2 m•Ucturieae o 9/9/92.
Racs recommends that the customers remit a chaeck source with their meters for Calibration. It supplied,
the check source wiLi be charaoteriaod at the time of oalibration.

Radiation Safety & Control Services, Inc.

.91 Portsmouth Avenue a Stratham, NH 03885-2468

1-800-525-8339 e (603) 778-2871 e Fax (603) 778-6879 www.radsafety.com



lCalibration Certificate

Cabrera Services, Inc.
809 Main Street
East Hartford, CT 06108

A Division of RSCS, Inc. Customer Name:

Company Contact:
Instrument Make:

.Curtis Hales
Ludlum

Phone: 718-298-8613
Serial Number: 161581Model:2221

Precision Check

Test I Test 2 Test 3 Mean Sat/Unsat

100 100 100 100 Sat

Accuracy Check

Scale Exposure Rate As Found As Left

X1000 400.00 Kcpm 400.05 Kcpm 400.05 Kcpm

100.00 Kcpm 99.93 Kcpm 99.93 Kcpm

X100 40.00 Kcpm 39.89 Kopm 39.89 Kcpm

10.00 Kcpm 9.96 Kcpm 9.96 Kcpm

X10 4.00 Kcpm 4.01 Kcpm 4.01 Kcpm

1.00 Kcpm 1.00 Kcpm 1.00 Kcpm

X1 400.00 cpm 399.30 cpm 399.30 cpm

100.00 cpm 99.7 cpm 99.7 cpm

All readings within +/-10% unless otherwise noted. All Scales were cahlbrated using a pulser.
Calibrated with a 43-89 probe (S/N 118277)
See attached sheets for Efficiency Plateaus. All efficiencies performed at Icm.
Window Off, HV = 925 selected
Efficiencies: Sr/Y-90 = 0.1252 Counts/Decay

Pu-239 = 0.1604 Counts/Decay

Calibrated By: i., Date: 11/17/00 Expires On: 5/V12001

This caftrabton was aehmd using a NW Traceable radiation socena. In canfoinance to ML.STD 45882. RSCS New Hampshre Radioaece
Material Lcense Numr, 38IR; Cesium 137 Clatibraton Scumee Tech Ops Model 773. Serial Number 58, Ac*y 112 milfcuides on 09-09-92. RSCS
usuratUon seMces~re performed in accordance vAlh th RSCS Radiation Protection PRogram Manual and all applicabl ectios of 10 CFR 21.The
8VCOMS provided eb Cabrera Servces (RMA # 2O004023) ware provided in ompliance with RSCS, Inc. Qualsty progranm Radiation Protection Program,

Revw Dated 1/1/95.

Radiation Safety & Control Services, Inc.

91 Portsmouth Avenue - Stratham, NH 03885-2468

1-800."25-8339 * (603) 778-2871 9 Fax (603) 778-6879 e www.radsafety.com



CT':
(_kibration Techno jgy"

A Division of RSCS, Inc.

CUSTOMER NAME: Cabrera Services, Inc.
809 Main Street

East Hartford, CT 06108

COMPANY CONTACT: Jason Marsden PHONE: .860-289-1885

INSTRUMENT MAKE: LUDLUM Model: 2221 Serial Number: 163673

PRECISION CHECK

TEST 1 TEST 2 TEST 3 MEAN jSAT/UNSAT 1
100.0 100.0 99.0 99.7 SAT

ACCURACY CHECK
SCALE EXPOSURE RATE AS FOUND AS LEFT

XI000 400.00 Kcpm 398.72 Kcpm 398.72 Kcpm
100.00 Kcpm 99.73 Kcpm 99.73 Kcpm

X100 40.00 Kcpm 39.88 Kcpm 39.88 Kcpm
10.00 Kcpm 9.98 Kcpm 9.98 Kcpm

X10 4.00 Kcpm 3.99 Kcpm 3.99 Kcpm
1.00 Kcpm 0.99 Kcpm 0.99 Kcpm

X1 400.00 cpm. 399.00 cpm 399.00 cpm
100.00 cpm 100.00 cpm 100.00 cpm

All readings are within +/- 10% unless otherwise noted
All scale(s) were calibrated using a pulser
Calibrated with 43-89 (S/N 171386)
Efficiency with spacers for Sr/Y-90 = 0.2234 C/D
(high voltage set to 800 Volts)

CALIBRATED BY: _ L j: 09/14/00 EXPIRES ON: 03/14/01

This calibration was pertors using a HXST Traceable radiation source, in aonformanoc to NIL-STD 45662.
RSC MeW.Hampobire Radlo& a Material License Number: 381R, *Osium Calibration SoUrce: Tech Ops Mod 773.
serial Number 58, ActIvity 2 millicurieS on 9/9/92.
SSCB recommends that their customers remit a check source with their meters for calibration. If supplied,
the ceck source wuill be aracterixed at the time o1 calibration.

Radiation Safety & Control Services, Inc.

91 Portsmouth Avenue * Stratham, NH 03885-2468
1-800-525-8339 9 (603) 778-2871 * Fax (603) 778-6879 * www.radsafety.com



Designer and ManutOCturer
of

Scientific and Industrial
__ _Instruments

CERTIFICATE OF CALIBRATION

-LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 915-235-5494
501 OAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556. U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 257129W252367

Mfg. Ludlum Measurements. Inc. Model 2221, Serial No. 1/0 7.7

Mfg. Ludlum Measurements. Inc. Model 43-89 Serial No. A' 17126

Cal. Date 21-Dec-00 Cal Due Date 21-Dec-01 Cal. Interval 1 Year Meterface 202-159

Check mark jfapplies to applicable Instir. and/or detector lAW mig. spec. 1. 74 OF RH 20 % Alt 711.8 mm Hg

I- New Instrument . instrument Received G3Iithin Toler. +-10% 0 10-20% [] Out of Tol. [] Requiring Repair ] Other-See-comments

[G- Mechanical ck. • Meter Zeroed [] Background Subtract j•" Input Sens. Linearity
Pr. F/S Resp. ck j• Reset ck. I Window Operation G7 Geotropism
[T Audlo.ck. 0 Alarm Setting ck. " Batt. ck. fMin. Volt) _4 AVDC

fCallbrated In accordance with LMI SOP 14.8 rev 12/05/89. 0 Calibrated in accordance with LMI SOP 14.9 rev 12.19/89.
Threshold m\

Instrument Volt Setl 700 _ V Input Sens. 4 mV Det. Oper. 700 V at 4 mV Dial Ralio - 100 = 4

21 WV Readout (2 points) Ret./lnst. M•L/..2 / 500 V Ref./Inst. ,Poo g / 2000 V

COMMENTS:
Instrument calibrated with a 5'cable.
High voltage set with detector connected.
Overload checked but not set.
Firmware version 261072

Gaera Calbmlrion GM detectom posifted perredaisbr to some expt for M 44-9 m whicd the fiont of prote lfecea ue.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL POINT "AS FOUND READING" METER READING*

X 1000 400 K cpm !V__) _ _ -_

X 1000 100 K com _ _ _ 101, _

X 100 40 K cpm _ _ _ _ ._ _

X 100 10 K com _ _ __ _ _

X10 4Kcom K _ _ _ _

X0o I Kcpm AV 10?
X) I400 cpm Y40 _ _ _ _ _

X I 100 cpm _ _ _!_ _ _

"Uncertaintywithn 1I0% C.F.wlthin120% ALL Range(s) Calibrated Electronically

REFERENCE
CAL. POINT

INSTRUMENT

RECEIVED

INSTRUMENT
METER READING*

Log
Scale

REFERENCE
CAL. POINT

Digital
Readout 400 K cprm

40 K cpm
4 K cpm
400 cp~m

500 K com
50 K cpm

5 K cpm
,500 C12m

INSTRUMENT

RECEIVED

J-0oW

INSTRUMENT
METER READING*

.i le

Wadlum MeaSOMements, Inc. csAltites that the above Instrument has been caimbtd by standards traceable to the National InstMtute of Standards and Technology, cc to the calibration todilles of
olhef Itemallonat Standards Organr.ation membeMs, of hove beer derived from accepted values of natural physical constants or have been derived by fhe ratio type of callbrotlon techniques.
The calibration system conforms to the requirements of AtNtINCSI. Z540-1-1994 and ANSI M323-1978 Slate of Texas Calibration Ucense No. LO-1963

Reference Instruments and/or Sources:
'Cs-l37GamrnaS/N 01162 [1G12 0M565 015105 ETI0Too8 T879 rE,552 11JE551

L] Alpha S/N _ Beta S/N Tc99#NI-EV.Sr9O/Y90#401 6 [] Oiher

m 500 S/N 70648 [ Oscilloscope S/N _.. ' Mullimeter S/N.

El Neutron Ar.-241 Be SIN T-304

61730074

Caribraled By. • 0Yi

This cerlificale shall not be reprodced ecept - In fu, without Ihe written approval of tudium Measurements, Inc.
FORM C22A 12/291M..

Dote o e . - e

Date o7 z 9 C-O0
El Passed Dielectric (Hi-Poi) and Continuity Test



IMI
Designer and Manufocturer

of
Scientific and Industrial

Instruments
CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 915-235-5494
501 OAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556. U.S.A.

ORDER NO. 251142CUS ITOMEAR; CABRERFASE.RVICE
•V•I Vgvg•

Mfg. Ludlum Measurements, Inc. Model 2224-1 Serial No. &lc,•o

Mfg. Ludlum Measurements. Inc. Model 43-89 Serial No. fIeI)1 61

Cal. Date 1 1-Aun-00 Cal Due Date I -Aug-01 Cal. Interval I Year Meterface 202-848

Check mark gapplies to applicable instr. and/or detector IAW mtg. spec. T. 74 OF RH 39 % Alt 702.8 mm Hg.

New instrument Instrument Received [- Within Toler. +-10% C] 10-20% n- Out of Tol. [E] Requiting Repair [] Other-See comments

[" Mechanical ck. Wr Meter Zeroed [7] Background Subtract [] Input Sens. Unearity
[n F/S Resp. ck j" Reset ck. jj Window Operation - • Geotropism
g Audio ck. fl Alarm Setling ck. [W Batt. ck. (Min. Volt) 2.2 VDC
- Calibrated in accordance with LMI SOP 14.8 rev 12/05/89, nJ Calibrated in accordance with LMI SOP 14.9 rev 12/19/89.

Threshold mV
Instrument Volt Set ,,675 V Input Sens. Comment mV Det. Oper. 675 V at Comment mV Dial Ratio =

G- HV Readout (2 points) Ref./Inst. S.aho / 500 V Ref./Inst. /ea / 1000 V

COMMENTS:
Firmware version: 390096
Alpha Threshold: 120mv.
Beta Threshold: 3.Smv

Beta Window: 30mv.
overload checked but not set.
High Voltage set with the detector-disconnected.

G=naCaCbaio GMdetectrsciosloned perpendlcua-to soue except forM 44-9inWhlch i efr9to•rbe faces source.

RANGE/MULTIPLIER
xi000
xI 000
x1 00
x100
xl0
xl0
xI
xl

REFERENCE
CAL. POINT

800kcpm
200kcDm
80kcpm
20kcpm
8kcpm
2kcom

800com
2,00cr•m

INSTRUMENT REC'D
"AS FOUND READING"

INSTRUMENT
METER READING*

,goo
80

19c,

* Uncertainly within ± 10% C.F. within ± 20% ALL Range(s) Calibrated Meclronlcally

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING' CAL POINT RECEIVED METER READING'
Dlgital Log
Readout 800kcpjm 90110o_ Scale

80kcpm 9 1bo, ._
6kcpm 0012. ...

B-O0com goo
80cam

U.dum Measurements. Inc. cerltifes that the above ihnisument has been cotilbled by st•ndods troceable to the National Institute of Standards and lechnology.or to Ihe •clibration focilfes of
otUier Interiatonal Sktndords OrgManization membe, or hove been derived fram accepted values of natural physical constants or hove beean derved by the ratio type of calibration techniques.
The at brollon system conforks to the requirements of ANI/NCSL Z540-11-1994 And ANSI N3Z3-1978 Stale of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources:
Cs-137 Gammo SIN E- 1162 ] GI 12 0 MS6S [1]5105 (]j T1008 7 T879 D E552 ED E551 []Neutron Arn-241 Be SIN T-304

t' Alpha S/N 4337 Pu.-23 .' Wr Beta SIN 635183 Tc99. 8050 Sr90Y90 f] Other

[• m 500 S/N 94940 [] Oscilloscope S/N__ _ Multimeter S/N 68160950

Calibrated Bvy- c . t. ,•, . Date /1,4. .-

Reviewed By4ý
nTis certificate shalt not be 'eproduced except In full, wlthoul the wilIten approval of UdudPm Measuremernts, Inc.
FORM C22A 12/2911999

Date / ,-Zr
1 Passed elelechic (Hi-Pot) and Continuity Test



• -- T .......................

Certificate

'k,

1'

Automated Engineering & Electronic Services
165 Deer Run Ridge RD. Kingslon Tennessee 37763 1-423-375-0229 Fox 1-423-376-0220 www.tdpoa.e-oues.com

Certificate of Calibration
For _ _

Ratemeter/Scalar
Model Number. 2221 Serial Number. 97841 Client: Cabrera

Probe No.: PSL-4 Serial Number: NA PO #: 01-218101-209

The subject instrument was calibrated to the indicated specifications using standards traceable to the National Institute of Standards

and Technology or to accepted values of natural physical constraints, This document certifies that the Instrumenfmet the following

specifications upon its return to the submItter. Upon receipt theinstrumnent was found: Within. Specs. d

AEES Inc. calibrations control system complies to the guides lines of ANSI N323-1997, ANSI/NCSL Z540-1-4994 and Ml Std 45662A

Bectronic fles we Identified by: MDL SN DA'TAEPRQBE MDL-PROBE SN

150 Data H V BKGD Gross Not I
sca/eI Test As Found Vajnc As Left Vd•rtnce Calib. Value CPM Cnts Cnts

Range Value Value 0.1 Mea Value 0.1 Max ToL I I I
.1 1 .100 1OO 0.OO ,100 0.00 0.1 1700 3 118 115

1 4.00 400 0.00 400 0.00 0.1 1725 "12 178 158

10 100 .10000 0.00 .10 0.0 0.1 1750 8 425 417

10 400 -:40= 0.00 4000 0.00 0.1 1775 -18 82 664

100 100 -10000 0.00 10000 0.00 0.1 1800 25 *978 953

100 400 -40000 0.03 :40000 0.00 0.1 .. 182 49 133 • 1290

tODO 100 1I00000 0,00 o0o0 0.0o 0.1 18WO 87. 1832 .1545

1000 400 400000 0.00 400000 0.00 (11 1875 139 195 1828

1900 205 Z52 2057-

1925

1is5

1975.

C~fl ~2000
Recommended HV@ 180b volts . - 2025

2050

N.A6

ERPR Voltage hIncrment 25F Volts .Ieaf

71me Test Det M U M&C '] ~ tf~A Found As Left

NA Time Test Val. As Found Vamrance As Left Variance 500 - 50: ..

"..R 01 1000 . 100 0.00 100 0.00 1000 ".o05 '.1005

1 1000 1lO0 0.00 1000 0.00 1500 1805 A105

5 100 .000 0"00 600 0.00 200D 2015 2" "

"_-.___." _ -- ER 10 1000. NA -1.00 NA -1.00 2500 WA - NA.
RO-0~nitrcrbain Te SN Due457 W SN. Due Data.

ROS-200 Counters Caolibratis . Com Pod tested: No GeotnplcTested: Yes r
RO.0SuppoltachdtuTests Repalra per10ffnned NO Timmn Tested. No __________

ROS-400- Not Required Response Tests: Yes Functional Tests Yes MP-1 132 6-20-2001

PROS-5oGesotop1cTesLs . SpesakerTestsed: Yes TiuerTeated: Yes ESV 17231 2-07.2002 TempematurelnDeg. F - il.

PROS.00 Probe Calibrations Batty Le-vt 5.2 " palrotliesh•ld NA Scope 2850 -28-2001 Pressure In rrlmmg "'745

PRO&W -Ot g~dFlow Rate cc0pa)~ 100+ Bobs direshold SD Relative ___1_.__WL•or.e-SN DPM Ca Due=.•,=. Data a•,,oui W o DM ClueWSo rce N .OM Cal Due 'v

Reoodble source picrMded by G3"S Duraftk TCA)9 129M8 5032 0-1-94

FRemarks: sourc em etry during plateauswas 0.5 inclie from mylr surface. Flow rate set at 100 cetmrud.

Allow 30 minutes purge time at 100+ c/mfn to assure suffiloent purge, then operate flowa 100 IM c n.

Not IJsedioJNA = Not Roe, or needed

Performed By: Date: , ZeW

R evi ewed- d, _ D ate: -

k
I;

File Name format: model-sn..datejprobe modeLprobe sn)

.. -. tl • .
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APPENDIX C

WASTE CHARACTERIZATION FoRMs

WASTE SHIPPING MANIFESTS

WASTE STORAGE LOG
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RADIOACTIVE WASTE PROFILE RECORD4 (EC-0230) Revision 2

Generator Name: US. Army Corps of Eng•neers ; Generator #/Waste Stream #: --jY"I. • [ ;Volume ofWaste Material: 12001`3

Contractor Name: Franklin Env. Services, Inc. ;WasteStreamName: Demolition Rubble ;Delivery Date:~ j0130/00 &-11/3/00

Check'appropnfm boxes: LicensedY0 NO; NORMINARM [3; LLRW R; MW [-; MWTreated 5; MWNeedingTr•e••ment[]

PCB Radioactive Y [Q N 0; PCB Mixed Waste Y []. N [@; DOEQ

Original Submission: Ye N[O; Revision # 0 ; Date of Revision 09/25100

Name & Tide ot'Pauso1 Completing Form: Gm Copeland vPoperationsogwh -FAi 0  Phone:801-595-0239

A. CUSTOMER INFORMATION:

GENERAL- Please read 6arhuliy and complete this form for one waste stream. This Information will be used to determine howto properly manage the
waste. Should there be any questions while completing this form, contan Eavirocare at (801) 532-1330. WASTES CANNOT BE ACCEPTED
AT ENVIROCARE UNLESS THIS FORM IS COMPLETWD. If a category does not apply, please indicate.

1. GENERATOR INFORMATION

EPA ID # "Not Applicable" EPA Hazardous Waste Number(s) (if applicable): "Not Applicable'

Mailng AddrsUSACE. Baltimore Distct. Attn: CENAB-EN.HI, 10 South Howard Strcet.altlmore, MD 21201.1715

Phone: (410) 962-9.184 Fax: (410) 962-4972

Location of Material (City, ST): Queens (New York City), New York

Generator Contact: Hans B. Honerlah Title- Health Physicist

lailing Address (if dfferent fom above): Same as above

Phone: SerMe as6 (A~oye Ade !b Fax: $O%4he o. 4,o~e-

B. WASTE PHYSICAL PROPERTIES (If you have questions about the remaining sections, please contact Envirocare at (801) 532-1330.)

L PHYSICAL DATA (Indicate percentage ofmaterial that will pass through the following GRADATION OF MATERIAL:
grid sizes, e.g, 12" 100%, 4" 96%, 1" 74%, 1/4" 50%, 1/40" 30V, M1200 5%.)

12" 90%

2. DESCRIPTION: Color Varies Odor Varies 4" %

Liquid Solid 99% Sludge Powder/Dust 1% 1" 5%

1/4" "-5 %

3. DENSITYRANGE (Indicatedimensions) ,,.o. - IbJAt lb.yd'" 1/40" %

4. GENERAL CHARACTERISTICS (-% OF EACH)

Sol.__ BuildingDebris 75 Rubble4 Pipe Scale Tailings Process Waste_ Concretel9 PlastIc/Resinl

Other constituents and approximate 9% contribution of each-l% polymer cellulose.based water absorbent

5. MOISTURECONTENT: (Use Std. Proctor MethodASTM-D-698,for soil orsoll-lilm materials.)

* Optimum Moisture Content: % @ Max Dry Density (blfl ._):____
Average-Moisture Content: 49&5%o• %Ao,

0Jhe waste matrial must not cxceed 3 pergeatane pennts abova -/t

optiflmumflOstar WPon art"s at Ewdirrea's disposal site. Moisture Content Range: I - L %

* .6. DESCRIPTION OF WASTE: (Please complete "Attachment B.6. Physical Properties." This attachment must describe the waite with
respect to it physical composition and characteristics).
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C. RADIOLOGICA.L EVALUATION.

1. WASTE STREAM INFORMATION. Please list the following infrbnation for each radioactive isotope associated with the waste. Envirocarets
license assumes that short-lived decay products of specified isotopes are present in concentrations equal to the parent Consequently, these short-
lived isotopes are not required to be listed below and do not require manifesting. If more than 6 radionuclides are present, use "Attachment C.I,
Radiological Evaluation, Continuation" in lieu of completing this table.

Weighted Avg. Weighted Avg.

Isotopes Concentration Range per Container Isotopes Concentration Range per Container
(pCI/g) (pCi0g) (pClIg) (pCig)

a. Sr-90 0 to 2,500 so d. to

b. 1H-3 0 to 487 10 e. - to_

c. C-14 0 to 96 10 E _ _to

2. Nloi Is the radioactivity contained in the waste material Low-Level Radioactive Waste as defined in the Low-Level Radioactive Waste
.1,10 -Policy Amendments Act of 1985 or in DOE Order 5820.2A, Chapter IM? If yes, cheek "LLRW" block on line3 of page 1.

3. Yo No LICENSED MATERIAL: Is the wasft material listed or incinded on an activeNuclearRegulatory Commission or Agreement Stat
license?

(If Yes) TYPE OF LICENSE: Source E; Special Nuclear Material 0; By-Product0;; NORM -]; NARMI ']

LICENSING AGENCY: NuclearRegulatory Commission

4. YE] Nj SPECIALNUCLEAR MATERIAL: Does the waste contain uranium enriched inU-235 or any ofthi following radlonuclides:
U-233, Pu-236, Pu-23 8, Pu-239, Pu-240, 1u-241, Pu-242, Pu-243, or Pu-244? If YES, please complete, sign and attach the "SNM
Exemption Certificagion" form (EC-0230-sNM). Supporting statements, analytical results, and documentation must be included
with the submittal.

S

D. CHEMICAL AND HAZARDOUS CHARACTERISTICS
I. DESCRIPTION AND HISTORY OFWASTE

Please attach a description ofthe waste to this profile. Include the following as applicable:. The process by which the waste was generated.
Available process knowledge of the waste. The basis of hazardous waste determinations. A list of the chemicals and materials used in or
commingled with the waste; a list ofany and all a0plicable EPA Hazardous Waste Numbers, current or fhrmer, and, a list of any and all applicable -
land-disposal prohibition or hazardous-waste exclusions, extensions, exemptions, effective dates, variances, or delistings. Attach the most recent or
applicable analytical results involving the composition of the waste. Attach any product information ortreatment standards. Attach any product
information or Material Safety Data Sheets associated with the waste. If a category on this Waste Profile Record does not apply, describe why It
does not. For any "I response, please provide a description in the form of an Attachment to Items D.l and .D.2.

Please describe the history, and include the following:

Y[E] N• Was this waste mixed, treated, neutralized, solidified, commingled, dried, or otherwise processed upon generation or at any tlime
thereafter?

Y[] No Has this waste been tramported or otherwise removed from the location or site where it was originally generated?

YT NO Was this waste derived from (or is the waste a residue of the treatment, storage, andfor disposal of hazardous waste defined by 40
CFR 261?

YE] No Has this material been treated at any time to meet any applicable treatment standard?

2. LIST ALL KNOWN AND POSSIBLE CHEMICAL COMPONENTS ORHAZARDOUS WASTE CHARACTERISTICS

/

a..

g.

J.

p.
S.

bb.
CC.
hh.
ldL

Mn.
qq.

Listed HW 01 R_ b: "krved-Frotm" HW _a 0 e. Toxic _]
Cyanides 0 El e. Sulfides 9 f Dioxins 0
PesticIdes 0 - h. Herbicides I L PCBs*' c 11
Explosives i k. Pyrophorics N __ I. Solvents 0. R)
Organics R1 __ . Phenolics 0 0 e- Infctious __0 S .
Ignitable 3 El q. Corrosive N I r. Reactive El R1
Antimony . L t. Beryllium 5 •] u. Copper .0
Nickel 0 El w. Thaillium _0 Eg x. Vanadium lg
Alcohols 0 E2 z. Arsenic 0 Ea aa. Barium ] " j
Cadmium 0 0 cc. Chromium _0 - dd. Lead M M
Mercury M 0 ff. Selenium 0_ P9 gg. Silver 9
Benzene o N ii. Nitrate 0 B P. Nitrite -0 19
Fluoride Il. Oil 0 . umn. Fuel E_ M
Chelating Agents 0 • oo. Biological El 19 pp. Pathogenic _l _
Asbestos 0 0 E
Other Known or Possible Materials or Chemicals: Zinc
so Ifthe waste is reslated by TSCA. please complete, si, and attach the applicable PCfiadloactive or PCBiMized Waste entiflcation form.

2



3. ANALYTICAL RESULTS FOR TOXICITY CHARACTERISTIC. (Please transcribe results on the blank spaces provided. Attach

additional sheets If needed, Indicate range or worst-case results).

Metals (check one): [0 Total (mg/kg) or 0 TCLP (mg/I) Organics (check one): [] Total (mg/kg) or g TCLP (mag/)

Arsenic ND. Lead 0.773 Volatile organics ND

-Barium ND_ Mercury 0,0065 Semi-vol oreanics __

Cadmium ND Selenium D Organoclilor. Pest. ND

Chromium N ..D Silver ND Chlor. Herbicides ND

Zinc 24.5

4. ANALYTICAL RESULTS FOR REQUIRED PARAMETERS: (Please transcribe results on the blank spaces provided. Attach additional
sheets ifnceded).

Soil pH 7.5 PaInt Filter Pass Cyanide 0.051 Sulfide ND
Liquids Test (Pass/Fall) Released (mgICF) Released (mvg/k)

S. IGNrrABILrIY (40 CFR 26L21.a][21,141.)

Flash Point > 60 F 13 "F C C Is thewaste aRCRA oxidizer? Y] NIR

6. CHEMICAL COMPOSITION (List all lkown chemical components and check the applicable concentration dimensions. Use attachments to
complete, If necessary.)

Chemical Component Concentration Chemical Component Concentration

Total PCBs .1.77 % 0 mg/t _i_ _%0 mg/kgD

-_%Q0 mg/kgQ" _ _% mg/kgr-

.% 1 mg/kg [0 Halogenic Organic
Compounds (HOC) (Sum of

0%0 mg/kgQ the list ofHOCs.) __ _%0 mg/kg 0

7. TREATMENT STANDARDS. (FOR MIXED WASTE ONLY). Describe the waste's applicable treatment standards. Include the EPA
Hazardous Waste Numbers and information with respect to the waste's subcategory (e.g, low mercury subcategory), treatability group (e.g. non-
wastewaters), treatment standards and concentrations or tcchnology (e~g. 5.7 mg/ selenium extract or INCIN [IncinerationD, and any applicable
exemptions, exclusions, variances, extension, allowances, etc. If additional space is needed, provide an Attachment D.7 to this profile record
formatted as below.

EPA HW Subcategory Treatability Group Treatability Standard(s) and Any Exemptions, Variances,
Number Concentrations or Technology Extensions or Exclusions

(List 40 CFR ref•ernce)

YD N[]

Y0 NO

E. REQUIRED CHEMICAL LABORATORY ANALYSIS. Gencatormustsubmitresults of analyses of the waste. Results arerequired fiom a
qualified laboratory for the following analytical parameters unless nonapplicabllity of the analysis for the waste can be stated and justified In attached
statements. Attach all analytical esults and QA/QC documentation. (CAUTION: PRIOR TO ARRANGING FOR LABORATORY
ANALYSES, CHECK WITH ENVIROCARE AND LABORATORY REGARDING UTAH LABORATORY CERTFICATIONS.

FOR ALL WASTE TYPES: CHEMICAL ANALYSIS: Soil pH (9045), Paint Filter Liquids Test (9095); Reactivity (cyanide and sulfide).

1. MINMUM ADDITIONAL ANALYTICAL REQUIRED FOR.

a. Non-RCRA Waste (Non Mixed Waste% L. LLRW,NORM): TCLP including the 32 organics, 8 metals, and zinc (Zn).

b. Mixed Waste: Results to show why the waste is hazardqus, and the following analytical results:

(1) TOX (rotal Organic Halides SW-846 9020/9022) or volatile & semi-volatile organlcs (8240+8270, Mquired ifTOX >200 mg/kg)

(2) Applicable concentration-based treatment standards

(3) Total and Amenable Cyanide, SW-46 9010 or 9012,_•. qIred If reactive cyanide >20 mg/kg

.4W

3
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2. REQUIRED RADIOLOGICAL ANALYSES: Please obtain sufficient samples to adequately determine a range and weighted average of activity
in the waste.. Analyze all waste streams by gamma spectroscopy. Obtain sufficient samples to ensure that results represent the waste. If Uranium,
Plutonium, Thorium, or other non-gamma emitting nuclides are present In the material, the waste must be analyzed using radiochemistry to
determine the concentration of'these additional contaminants in the material. Detailed radiochemistry may be required to fulfill requirements of
Item CA.

3. PRE-SHIPMENT SAMPLES OF WASTE TO ENVIROCARE

Once permission has been. obtained from Envirocare, please send S representative samples of the waste to Envirocare. A completed EC-
.2000 form must be included with the sample containers. These samples will be used to establish the waste's incoming shipment acceptance
parameter tolerances and may be analyzed for additional parameters. Send about two pounds (one liter) for each sample In an air-fight clean
unbreakable glass container via United Parcel Post (UPS) or Federal Express to:

Eavirocare of Utah, Inc., Attn: Sample Control, Toaele County, Interstate-80, Exit 49, Clive, Utah 84029
(For Federal Express use Zip Code 84083). Phone: (435) 884-0155

4. LABORAITORY CERTIFICATION INFORMATION. Please indicate below which of the following categories applies to your laboratory data.

a. Note analytical data that is to represent mixed waste must he Utah certified or from the USEPA. All radiologieal data used to support
the data in Item C.I. must be from a Utah-certified laboratory.

0 UTAH CERTIFIED. The laboratory holds a curent certification for the applicable chemical tst methods from the Utah Department of
Health Insofar as such official certifications are given. For analytical work done by Utah-certified laboratories, please provide a copy of
the laboratory's current certification letter for each larameter analyzed and each method used for analyses required by this form.

O GENERATOR'S STATE CERTIFICATIOK The laboratory holds a current certification for the applicable chemical parameters from the
generator's State insofar as such official certifications are given, or

E3 -GENERATOR'S STATE LABORATORY REQUIREMENTS. The laboratory meets the requirements of the generator's State or cognizant
agency for chemical laboratories..

If using a non-Utah certified laboratory, briefly describe the generator state's requirements for chemical analytical laboratories to defend the
determination that the laboratory used meets those requirements, especially in terms of whether the requirements are parameter specific,
method specific, or Involve CLP or other QA data packages. Note: When process or project knowledge of this waste is applied, additional
analytical results may not be necessary to complete Section B, D2., D.5, or D.6 of this form.

b. For analytical work done by laboratories which are not Utah-Certified, please provide the following Information:

State or Other Agency Contact Person Generator's State

Lab Contact Person Laboratory's State

F. CERTIFICATION

Telephone Number

Telephone Number

GENERATOR'S CERTIFICATION OF REPRESENTATIVE SAMPLES, ANALYTICAL RESULTS FROM QUALIFIED LABORATORIES,
USE OF APPROVED ANALYTICAL AND SAMPLING METHODS, AND ARRANGEMENTS FOR TREATMENT OR NON.PROHIBrFED
DISPOSAL. I eatiiy that samples representative of the waste described in this profile were or shall be obtained using state- and EPA-approved
sampling methods. I also cetlify that where necessary those representative samples were or shall be provided to Envirmcaro and to qualified laboratories
for the analytical results reported herein. I further cetify that the waste described In this record is not prohibited forom land d•sposal in 40 CFR 268
(unless prior arrangements are made for treatment at Envirocgre) and that all applicable treatment standards are clearly indicated on this form. I also
certify that the information provided on this form is complej, true and rect and is accurately supported and documentied by any laboratory testing as
required by Euiuaeo~aI ythat the ts -g have been submitted to Envirocare of Utah, Inc.

Generator's Signature: 04) i-e-•HelthCie4at Physicist Date: 196, "'Wo
-(Sig forth e above ce--tificatjW).

4



Fax Transmittal

i~

... No.of
Paes:x 4
(1Unludin this Cover Sbat)

Date:
7 Nov 2000

A 1 '

From: Hans Honerlah

oflee: CENRWA-ET-HZ

Fax No.: 410-962-9184

FhonOxNo: 410-962-4972

CORPS OF ENGINEMRS

Td. Greg Co..Lani Officm Zhagria

rhots mo.: 801-595-0239

MEMO:
Greg

Attached is is the updated attachment (including PCB statement) for the St Albans waste

stream. Moisture range 1 to 2 %. if you need anything please. give me a call

Thanks

Hans Honerlah

DRIVEN BEA VISION
to be the besil

1TOd 3M .IMW "O:dd AID 38-N2-GVNM &.Btp E96 9TV set11T eeea-4•i.G-



WASTE PROFILE PACKAGE 1
SAINT ALBANS VERTERANS ADMINISTRATION EXTENDED CARE CENTER (VAECC)

Remediation Waste

SITEBACKGROUND

The VABCC facity located in Queens, NY currently maintains a US Nucler Regulatory Commission
(NRC) Posseasion Only" Byproduct Material Licnse No 31-02892-06, Docket 030-34751, Control No.
125705. The License was issued for residual Strontium 90(Sr-90) contamination resultingfrom
laboratory research performed in the early 1960L. Conditions of the license require that several areas of
the VAECC be secured from routine access and placed under madiololical control due to elevated levels of
Sr-90 surfacueontminaton and bulk material concentrations.'The lices also requires the
Decontamination and Decommissioning (D&D) of the facility.

Stone & Webster, on behalf of the USAACE-NYD is currently conducting D&D activities to support the
taniation of the NRC license. The waste pmen In this Waste Profile represents wastes generated
from this D&D activity. Waste will primarily consist of miscellaneous debris (equipment, glassware,
fiuniture, piping, floor tiles), personal protective equipment (PPE), concrete and soil.

This profile characteri the demolition debris generated during the decommissioning at the St. Albms
VA facility. Approximately 1200 cubic feet of waste will be generiated. The debris will packaged into 55
gallon drums and transported via box truck to the disposal facility.

RADIOLOGICAL
Numerous samples for Sr-90 were collected from in-situ mateials for volumetric Sr-90 analysis. The
results of the sampling indicate that Sr-90 is present in bulk materials at concentaions up to 2500 pci/g.
The caracterintion survey conducted in preparation for the decommissioning plan also included the use
of field instruments and wipe samples. The field instrunents were utilized to deteunine the area oSr-.90
contamination. The wipe samples were utilized to determine the presence of other isotopes typically
utilized in a nuclear medicine olinic and the potential for removable containa-ion. Wjpetsamples fr IH-!
3 and C-14 were analyzed by LSC and. wipe samples for Sr-90 were analyzed for gross beta. Table I
suimjadZ03s the maximum results In dpm/100 cmu for tO direct reading instrumnts and wipe samples.
The only notable contamination was in the form of fixed Sr-90 detected by the field instru=n, all other
isotopes were below.NRC "Acceptable License Termination Screening Values" published in the Federal
Register Volume 63, Number.222, dated 18 November 1998.

Table 1 - Summary of Maximum Charcteriztion Resuits

Sr-90 (field instrument) 2,898,917
Sr-90Ndpe 34[04!ý2,746

H1-3 (wipe sample) 25,413
C-14 (wipe sample) 5,000

* 4

1*

I
Crwfted an 10a27/00 2:17 PM

0" d 32S IWOW Mid A13 ZU-N3-SWIM aLsbr ass eTtF 90:tpT OWZ-1-0-TT
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The mwxmum range for the Isotopes listed-in the profile were calculated utilizing the information from
Table I with the following assumptions and equations;

a) The field instnnment utilized for Sr-90 was capable of detecting the beta energles associated
with SO-90 and Y-90. The rule of thumb for range of beta particles is equal to; R- [Etq]/
(g/ern). The B, is associated with Y-90 (2,28 MeV). The density of concrete is 2.35 /gWrn.
The max range for the bet energy Is 2.5 cm. Utilizing a more conservative range of 1 cm to
calculate the volumetric concentrtion can be calculated with the following equation;

E•QI:

cm' (lm CM
-0density -* conversion 1 9 consversto n2(27.03)

g C
dpm/cm& - dpm/l OOcn field reading and 1 em depth assumpdon
con=te density = 0A26 c=n1/g
conversion 1 - converts dpm to dps or becquerel
conversion 2 - converts becquerel to pCI

S.-90 Field Instrument Conversion

5  •738  = 2,9 89 ,9 17  9 0.42'6¢ -F' 'M). (27.03)
g 100cm' ýOS

b) The Sr-90, R-3 and C-14 wipes can be converted utilizing equation 1. The conservative
asmuptions for input into the equation are identified below:

dpm/cm' - dpm/lOOcm1 wipe area and 1mm depth assumption
conrete density - 0.426 cm/g

Sr-90 Wipe Sample Conversion

52 . 7 L.~i = 23746 * 0!.0426 cm (im0
Cic ' )6j(27,03)g g 0,co'

H-3 Wipe Sample Conversion

48PC -= 25,413 .0.426 -s .aIM 6(27.03)
g 10cm' g

0-14 Wipe Sample Conversion

9= 5,000 m 0.426' -m ( ( (2 7 .03)g 10---m' *g 0s

Created an 10/27100 2:17 PM 2
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4 COSTRYOne composite sample was originanly collected for TCLP analysis in addition to other waste disposal
pearamters. The composite sample consisted of wall and ceiling material- concrete, wood, glass and
piping. The TCLP result indicated a cadmium exceedance of TCLP Regulatory Level. The result was
3.78 mg/I which exceeded the regulatory limit of 1.0 mag/, this exceedanc indicates a hazardous waste.
Eleven additional grab samples, of materials originally included in the composite sample (plus tile, paint,
and metal) were collected for TCLP cadmium analysis, to determine the actual source of the cadmium.
These samples, however, did not detect cadmium. The.laboratory also reoxtracted the original composite
sample and reanalyzed for TCLP cadmium, to determine If a laboratory error may have occurred. The
result however, indicated a cadmium presence 15 mg/! TCLP. All Individual components of the waste
strewn have b•n analyzed for cadmium and no cadmium has been detected, Tnorefom, the ordg
composite sample is not consideied a bpesentative sample of the waste stream and the waste should not
be considered a hazardous waste. Th samples were analyzed for PCB's to determine that there were no
elevated levels above regulatory guidelines. Them were several small transformers located within the
faiality and the facllity being occupied by the U.S. Navy may have utilized a paint that could have
contained small quantities of PCB's. All PCB results inficatd trace quantities well below regulatory

The wwat also contains asbestos containing materials including; vinyl asbestos tiles, mastic and transite

board&

TRANSPORTATION AND DISPOSAL

Transportation of the waw will be conducted by Franklin Environmental. Their "Carrier Safety RaW)ng"
as of September 19, 2000 is satisfactory. The waste will be disposed of at Envirocare in UtahW under the
USACE existing contract with the facility (DACW4149&-Dk9003).

STING DOCUMENTATION AND CONTAI.rR LABELING

Attaýhed are the waste profiles for demolition debris. Based upon current field scanning result it is
anticatedp that this waste will be disposed of as a Surface Contaminated Object (SCO) waste.. The waste
manifests will be.prepared in accordance with the profiles. A USACE represenatve will be required to
sign the manifsts on the day of shipment.

The waterial will be labeled and placarded in accordance with the shipping documentation.

Cmtdaen MlO/7/M0 2:17 PM
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PRE-SHIPMENT SAMPLE PROFILE RECORD
(EC-2000)12115194 Rtvisido 0

GeneratorName: U.S. Army Corps of Engineers ; Generator #/Waste Stream #: 403-01J ; Volume of Waste Material : 2,138 ft'
Contractor Name: Franklin Environmental Services, Inc.; Waste StreamName: Demolition Rubble Delivery Date: _12/13/00:

Check appropriateboxcs: Licensed Y : Non-Licensed _; NORM _; LARW Y ; MW Treated _; MW Needing Treatment ; FUSRAP -, I le.(2)

Original Submission: _X Y; -N: Revision 0 . Date of Revision

Name & Tide of Person Completing Form: Robert Tess, Project Manager, Franklin Environmental Services. Inc.

***SPECIFIC APPROVAL RYAN ENVIROCARE PROJECT MANAGER M1S BE OBTAINED BEFORE daN SAMPLES ARE s.aPPED TO THE RNVIROCARE
SITE 4INAJTHORrZED .SAMPLE.• fT14ATARE DELI VERED I(7LL REREFIVSD. ,*

'This form is to be completed by the gencrator's chemical safety officer or equivalent and should accompany pre-shipment samples sent to Envirocare. Please read
carefully and complete this form describing the samples sent for one waste stream. This information will be used to determine how to properly and safely manage,
,analyze and dispose of your samples. This form should not be enclosed In the sample containers or package but should accompany the samples, attached to
the sample package, if possible. Should you have any questions while completing this form, contact Envirocare at (801) 532-1330. PRE-SHIPMENT
SAMPLES CANNOT BE ANALYZED FOR THE INCOMING-SHIPMENT FINGERPRINT PARAMETERS OR OTHER ANALYSES UNLESS
THIS FORM IS COMPLETED. Please mail this form with the samples to: Envirocare of Utah, Inc., Attn: Sample Control, Toocie county US 1-80 Exit 49, Clive,
Utah 84029.

I. CHEMICAUSAFETY OFFICER INFORMATION

ChemicalISafety Officer. Marc Bianco

Title of ChemicaliSafety Officer: Site OC/Safety Manager

Phone (718)298-8613 Finn .Stone & Webster Engineering

'2. Sample Return Street Address (Do not use P.O. Box Number):

Stone & Webster c/o St. Alban's VAECC

179h Street and Linden Boulevard, Jamaica, NY 11425

3. SAMPLE COLLECTION

Sample Collection Contact Person Marc Bianco

Title of Contact Person 4Z;,f. ne'/QafPtis Manstapr
~,tp f~fpt'u aA~n~cw.r

Phone (718)298-8613 Firm Stone & Webster Engineering

4. Waste Stream Name Demolition Rubble

EPA Hazardous Waste Numbe*(s) None.

Y E] Is this a sample ofMixed Waste?
5. Indicate ( YorN ) the expected or possible analytical results, characteristics or components of anysampleof this waste stm below:
. PLEASE CIRCLE "Y" or "N"

Y -- Soil Ph > 12.5

Y []Oxidizing Agents

*Y j/ Cyanides

Y ] Acids

f) N PCBs

Y E] Flash Point <60 C

I"]N Mercury

Y [iSoilpH<2

Y []Reducing Agents

Y [] Sulfides

Y [] Caustic Materials

Y E]Explosives

Y [N Corrosive Materials
[] N 3H, IiC, '21lor 9Tc

YE] Volatile Organics

YE] Dissolved Metals

YE] Air Reactive

Yf- Organic Compounds

YE[] Solvents

YE] Reactiv&Matcrials

[j]N Others Asbestos

E]N Concrete

Y E] Organic Halides

Y E] Free Liquids

Y F] Inorganic Compounds

Y E] Corrosives

Y E] Manganese

Y E] Alkaline Materials

Y -]Shock Sensitive &

Y E)Pyrophoric

Y E] Water Reactive

Y F] Inrectious

g N Copper

6. List major isotopes of concern and activities: Sr-90 = 2,500 pCi/g max . Q-14 = 96 pCi/n max : H- 47 pCi/g max

7. During analyses, our analysts will subject these samples to analytical environments including: heat, cold, stirring, shock impacts, caustics, acids (including
nitric and glacial acetic), salt solutions (including potassium iodide, potassium nitrate, sodium thiosulfate, sodium sulfite), starch, iodine, and buffered pH
solutions. Please list the associated hazards and safety precautions to be employed when analyzing any sample of this waste stream.

GENERATOR'S CERTIFICATION OF REPRESENTATIVE SAMPLES: I certify that samples representative of the waste described above are provided to
•Envirocare of Utah, Inc., for proehipment analyses.

GENERATOR'S AUTHORIZATION THAT SAMPLES MAY BE ANALYZED SAFELY: I fuhther authorize that these samples may be sa~ly analyzed
using the precautions described in 6. above.

GENERATOR'S AUTWORIZATION AND CERTIFICATION TO RETURN SAMPLES AND PRIOR TO OR FOLLOWING ANALYSES: I hereby
authorize that Envirocare of Utah, Inc., may return these samples to the address in 2. above prior to or following analysis and prior to disposal. I hereby crtify that
the generator and generatof's applicable associates in this project understand that pre-shipment samples may be returned lfwastes are not sent to Envirocre
for disposal within 3 months of sample delivery.

Generator's Safety Officer's Signature Title Civil Engineer Date 12 Dee00
(sign for the above certifications and authorizations.) On Behalf of USACE FUDS Program



1/7/99 EC-2000a Revision 0

PRESHIPMENT SAMPLE AUTHORIZATION

To: Rob Tess

From: Bret Rogers, Envirocare

Date: 12/12/00

PLEASE SEND 5 PRESHIPMENT SAMPLES FOR PROJECT
NUMBER: 4032-01
WASTE STREAM NAME: Demolition Rubble

TO:
ENVIROCARE OF UTAH, INC.
US 1-80, EXIT 49
TOOELE COUNTY,
CLIVE, UT 84029 SITE PH: (435) 884-0155
84083 -IF USING FEDEX

SEND THE FOLLOWING FORMS, AS A MINRIUM, WITH
THE SAMPLE: (1). A COMPLETED EC-2000 FORM,
(2). A STANDARD SAMPLE CHAIN-OF-CUSTODY,
(3). ATTACH A COPY OF THIS AUTHORIZATION TO THE
SHIPPING CONTAINER ALONG WITH THE OTHER FORMS
REQUESTED.

THE SAMPLE RETURN ADDRESS MUST BE COMPLETED
ON THE EC-2000 FORM IN ITEM #2. THE SAMPLES WILL
NOT BE ACCEPTED WITHOUT THIS ADDRESS.



ENVIROCARE OFtTAJ, INC

i 2WTHE&PEALTERNATIVE

SHIPPING CHECKLIST

The following checklist has been developed to assist generators in shipping radioactive waste to
Envirocare of Utah (Envirocare). This information is also contained in the "Waste Acceptance Guidelines"
document available on Envirocare's website at www.envir\ocareutah.com.

Scheduling: Must be established at least 5 working days in advance of requested arrival date

0] A "Notice to Transport" has been issued by Envirocare for the Waste Profile.
EL Submitted "5 Working Day Advanced Shipment Notification" form to request shipping

schedule. Email form to sstory@envirocareutah.com or fax to (435) 884-3549
LI Shipping schedule has been confirmed by Envirocare.

Envirocare's Shipping & Receiving Scheduler: Sandra Story, (435) 884-0155 ext. 1131

Advanced Manifesting: Must be submitted prior to releasing each shipment/conveyance

LI Manifested information is consistent with the approved Waste Profile.
Verify that all manifested radionuclides are listed in item C.1 of the approved Waste Profile
and that manifested concentrations do not exceed the approved ranges.

EI Verified consignee information on manifests (see below).
Consignee: Envirocare of Utah, Inc. Contact: Shipping and Receiving

Clive Disposal Site Phone No.: (435) 884-0155
Interstate 80, Exit 49
Clive, UT 84029

El Verified Shipment ID Number (XXXX-YY-ZZZZ)
XXXX is the generator number, YY is the waste stream number, and ZZZZ is the shipment
number (starting with 000 1 for the first shipment/conveyance and incrementing by one for
each additional shipment/conveyance). If a Hazardous Waste Manifest is submitted, include
the Shipment ID Number in Block 15.

El Submitted manifests to Envirocare at least three days prior to the shipment arrival date.
If using Low-Track to generate the Uniform Low-Level Radioactive Waste Manifests (NRC
Forms 540/541), please export the manifests and send via email to
manifest@envirocareutah.com. Otherwise, fax manifests to "Shipping and Receiving -
Manifest" at (435) 884-1721: Low-Track is available at no charge from the National Low-
Level Waste Management Program's website at http://mims.inet.gov/web/owa/LTindex.

Shipment Paperwork and Inspection

El The original shipping paperwork/manifests plus four copies accompany each shipment
(conveyance). Only one copy of the 5401541 is required with the shipment if the
electronically signed copy is submitted via email 3 days prior to the shipment arrival date.

E[l If applicable, a completed and signed copy of the SNM Exemption Certification form has
been included with the shipping papers.

El Containers have been inspected and comply with DOT's strong, tight packaging requirements.
E1 Containers do not contain free standing liquids.

/'
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FORM 54 Envirocais of tlaNo Inc. a &ENDAK SHI4IPFU8S NUMBER. AVETUI
UNIFORM LOW-LEVEL RADIOACTIVE' =A-. 4032.04-002 T.- FORM soAMloSlaA PAGE lo PAMSo) (i. ads ,50410l81 e9.&dwAlsto

CON.LSCTOR FOM 541 AND SIIA 14u PAGE(S)
WASTE MANIFEST 10sou IO ,O FORMSUAoMAio eNM PAflES)- 2 -O02

SHPIGPPRUSERFERUIMHUMB SHIPMAENT HUIBER GENERATORTIMF 9CONSIGNEE - OWeoss:tAddrM* COTA-CT
ItRBNrEL'"NHUSR(0fdA*~v A 43442 X (SMd)OW. SN~pptf and RON"io

tqofl-143 ONTCTTULEPHM"OM4IISIS Ca" 01400"i sim T82MIO34E NIAtI0SAs A Cde

ORGANIZATION 440-061516 Cwaas.Aw U7405 t4l1f f l 0~~~~~~~. CARRIESA-lteoand4A10 L tiMB mAIR. dso00AofOl ssmeft O
2.:19 TMI AN"00CUJSTV USE! SH04AIMU~ & TOTAL MIMS OF touVti S*sMPnsi S"00e .KTUE AImWoensameggstf DT

I PACKAGU IDENIED 1U5 h~a~hI od PAW________________
we ~ON THIS MANIFEST 103 SHPPINGATE 1.CSIFOtO

4. iDOE! BEPAREGUIATED YS EALNFSNME IOATi ~PupsW~ndto kf tispollat sowd. to the apptobi @ ii0sofi On putsf ITrffnX~kw This ol
WAV PAOIIFST NMBE COTAC TELEPHIONE NUMBER '1110111 susit ~aotd pcodiss mdk.~dsds t0prINate tor sUNPttlolon

MANIFESTACOOMPANY X No4E41 1siloso 0 dmb 1 * disduclt. Wk.jbmvd 10 CFR Pft 10 W~i 1. Sat

li. tLS.OWARTMIENTOTRANSPORTATIONOESOR~FlON 12.I 14. ff10 I. I&TCTALWEIGHT it IDENTFICATION
itnofisow Ir4ig tl bmdoo n t.dw UN 10 no,*u. OOTLAGEL TRANSPORT PHMBCALAKD

mad mv adIdwatl6ift AmOws. 'RADVOACTNF EINDEX CHEMICAL FORM INDMIDUIAL TOTAL PACICAGEACTIVrIY I.5AJCC ORVOWUMS NUMBDER OF

Sl.dMARADIONIOCtVE3 lSq MCI CLASS (U-S.-C epopdt i) PACKAGE
Radioactive mauterial, excepted Paelagg"iMfe quanity Of NA1 SoidIA 111 Sr-SO z.35101-O1 .84E0 NA 245. LBS; 7.35 0)01
material, 7, Umn2io ______ _________________________ -l____

adoactive ra-terial, excepted packagsge-mid quantity of INA SoId INA F-14 HW3 Yr-.90 780E-430 NA~i 14&L1-56 T.36 002
material,?7, UN29I0 7_____E_ __________ ____________ ____ _________

Radioactive mteralw, excepted paclcaig"e-iited quantity of NAM A Solid INA &14C H- S-O 10-01 .17801403 NA15-U; .1 0
material, 7, UN2S10 __________ _____ ____P3 ____

Rioactive materlal, excepted package-limited qpuantity of NA Solid MA C-14 H4-3 sr-9O 1.175913-01 .780E4 A1818;73 0
material, Y. UN2910 _______ -0________ ___WA__ 14S.__ LP ; .3 F

tadioactie nmateRie, -excepted package-Ilnilted quantity of NA Solid INA 0.14 H4-3 Sr-SO 1.17598-01 .1780-03 NA 145. L95; 7.36 005
material, 7, U14191 ____ 1________ ____________ ____

Radioactive material, excepted package-lImite ýquantity o~f NA Solid NA 0-14 -H4- SrO.15El .78-3 1413;7508
material, 7, UN2910 _________ _______________ __11_11012_03 1__ _ NA14.LB .3 0

Radloactiveriatarlal, excepted pacirage'.lHnid quantityof MASldM 1 S-O 110 3453 NA2835;73 0
material,?. uN2Sio NA____ 4A_______ Solid__ INA____ C__14_ H-3 Or________ 50E0 A F6,-BO .3

RadloactlvO material, excepted package-lisnitad quantity of NA 4A Solid INA T-1-4W34 Sr-SO 6111 .50-3 iX 4.9;73 0
matarial, 7. UN2SI0 __1012___01 ._60E03 NA_45_______- li

tUN~ 
~ UUOuiC 

FU WL
FORCONSKINESUGGOWT

Record Waste Descripton Inadequsti

Co ntaminatlon or Leakage Detacted
-I

Unexpected Exposure Rates Detected

Labels, Matc•gs, etc. Inadequabs

ContasinerInteglfty Inadequate

Other

No Violations Detected on this Shlpoment

A. HAZARDOUSJ MATSAA&Gwtrsus5551OtWd iuo _[*(a .or4j brziahltou o asdfui 0C ~. ~~sO sueI
tloouawuste 04, at~sso Is aba == w ddby. a upat. and =VkW had bdcnow aBE. ,Mof(s shaog iho toe Wmpi~~pe kid-dopoos ruslcM oItosstd"Or
codeft asareygd by 40 CM 288~.
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C. WAM~ MATERIAL. lavrows~tnpewo satmimte Usdadot ioeoIs NI (WIoRMPORN .OI.VRADIOACIVUWASTE MANPEf o Bus5,5WOod Tin
Storleosa osis.sl ~e tanisso osfgsitnssdE~~ fti o ~iyts.

D. EIOEINIFICATI00A G&*suWqFs~b todMon &Msocs 9(tNA ka.b sdtes. sopsyme sdat b 8qesss d51,S lous ad 0011Vlsvssisoomffc Imid Ossr
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FORM 540A EWvirocare of Utah, Inc. S. MAIFEBTUMBER

UNIFORM LOW-LEVEL RADIOACTIVE r.. 2ol1-002
WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PACE I oF 7 PACES

11. U S,•EPARTMENOF TRANSPORTATION#D oSCR"ON It 12.. 14. 1 1a. 17. 16.-TOTALWEIONf? I -.cEJMP1CATON
Rnwpu0 :489. I, U NS tod 007.DO LA13E. TRANirPrT PhYSICAL AND INGIODAL, 7OTALPACYAECTOCMN' L.SASo ORVOLUME tIUMBER40P

• m-rADIACT• maex CHEMICAL FRMA RADIONUCLIES $a0 mCI CLASS (Use pmptfiaute . PACKAGE

Radoactive material, excepted package-lamlted quantity Of NA A . Solid NA C-14 H.-3 sr-90 ?35109-01 `3540E-03 NA 246. LBS; 7.35 011
material, 7, UN2mIO FT3
Radloaotive maNrial, excepted Apk l d quant of NA' Solid MA C-14 H-3 Sr-90 L3510F-01 .3640E-03 NA 245. LBS; 7.38 012
material, 7, UN2St0 FT3
Radioactive material, excepted package-limiltd quantity of NA IA Solid NA C.14 H-3 Sr-.0 S10E-01 .3840E-03 NA 245. LBS; 7.35 014
material, 7, UN2910 1"3 117
Radioactive material, excepted packagelmted quantity of NA 4A Solid NA 4-14 H-3 Sr-SO 510E-01 1.3540E-03 NA 245. L.S; 7.35 016
material, 7, UN212910 FT3
Radioactive material, excepted package-lImIted quantity of NA A olid NA 1-14 H-3 Sr-SO 3510E-01 I.3540E-3 . NA 246. LBS; 7.36 016
material, 7, U"2910 Fr3
Radioactive material, excepted peclage-lmtited quantity of NA M SolidA M,-14 1-H3 Or-g .8608E-01 .5840E-02 NA 548., M9; 7.35 018
material, 7, UN29il FT3

Radioactive material, excepted package-limlted quantity of NA M Solid NA 0-14 H3 Sr-90 .35101E-1 .3540E-03 NA 24M. LBS; 7.35 020
matedal, 7. UN2910 FT3
Radioactive mrateail, excepted package-limited quantity of NA A Solid NA -14 -H-3 Sr-90 361E-01 .3540E-03 NA 248. I.BS; 7.35 022
material, 7. UK2910 F'3
Radioseatie maiteral, excepted package-limited quantity of NA gSolid INA C-14 H-3 Sr-so 36101-01 3540E-03 NA 245. LBS; 7.35 024
material, 7, U112910_ _T

Radioactive material, excepted package-limited quantity of NA 4A SolidINA - -14 11-3 H4 r- 310-1 .3540-3 NA 245. LS; 7-M 026
material, 7, UN2910 _m

Radioactive material, excepted package-limited quantity of NA SolidMNA C-14 1H-3 Sr-90 W3109-01 .35409.03 NA 24S. LBS; 7M3 030
material. 7, UN21i20 F
Radioactive maderial, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-0 .a510s-01 .3540E.3 NA 245. LOS; 7.38 031
material, ?, UN2910 m_ _

Radioactive material, excepted package-imIted quantity of NA M Solid NA U-14 1H-3 dr-SO 109-01 .3840E-03 NA 248. LBS; 728 032
material?,U 0. _ _ _ FT3

Radioactive material, excepted package-limited quantity of NA W - Solid NA C14 1-3 Sr-S0 2351E-01 .35401-03 NA 245. .1B; 7.35 033
material, 7, UN242910 , FT
Radioactive material, excepted package-Ilmlted quantity of NA 4A Solid INA 14 14-3 Sr-S0 3510E-01 ;040E-03 NA 245. LBW; 7.35 034
material, 2. UN2910 __ 1=____" quantity NA P3
Radioactive material, excepted package-limited quantity of AA Solid NA C-14 H4 r 1'04E0 26409-03 NA 24HE .85:7.35 037
material, , UN2910 FT3
Radioactive mnaterial, excepted package-limited quantity of NA Solid MNA 0-14 H-3 Sr-SO .048-0 .3040102 NA 548 iBs; T.36 043
Rmaterial,?, ex a . .l 1_ -_ _ __r;_ _ •. _______ .. 7
Radiactive material, excepted paclkage-lIQie quantity of . NA solid /MA C-14 HO r_3 d~90 85E0391 (1.84E042 NAW 508.LB$; 7.35 04
material, 7, UN2910 FT3



FORM540AEnvirocare of Utah, Inc. 8. klfFESTNUMSF.R
FORM A (UseWs ntmmibw an all cw5mmn

UNIFORM LOW-LEVEL RADIOACTIVE f , 4ca IS2-01.002

WASTE MANIFEST
SHIPPING PAPER (CONTINUATION) PAE 3 OF 7 PAGS

tl. U.&DEPARTMEfT OFTRANSPORTATMOOSCRIPTION 12. 13. 14. 1. M1. 17. is. TOTAL WEIGKT 1. IDENTIFICATION
(.nepar O-d-Vli nesm. Ennerd m s., UN ID ,uimb, OOTIA1EL T RAPORT PHYSICAL wSJOMOUM. TOTAL PACKAGE ACTIVITY LSAISCO ORVOLUME NUMBER OF

.a y editoon P.NACT' INDEX CHEWClnAL FORM RADION ES M PACKAGE

SRadiloactil. material, excepted package-limited quantity uof NA Solid /NA C-14 H-3 Sr-90 .604E-01 E564 02 NA 545.LBS.; 7.35 045
material, . UN2S10 Fr3

Radloacthie material, excepted packag-llmited quantity of NA Solid IRA C14 H.3 ar-go .5224E-01. .5200E-03 NA 348. LBS; 7.35 052
material, 7, UN2910 .. ._FT3

Radioactive material, excepted package-limIted quantity of NA 1A Solid /A C.14 H-3 Sr-0 .5224E-01 .52001-03 NA 346. LOS; 7.3M 053
material, 7, UN2910 ._FT3

Radioactive material, excepted package-limited quantity of NA SA Solid INA C-14 14-3 Sr-SO .1759E-01 .1780E-03 NA 145. LBS; 7.35 064,
materlW, 7, UN2SI0 FT3

Radioactive material, excepted package-ilmited quantity of NA Solid INA C-14 1W.3 Sr-S0 .5224E-01 .5200E-03 NA 34&. LOS; 7.36 065
material, 7, UN2910 FT3

Radioactive material, excepted package-Ilmited quantity of NA Solid INA C-14 --3 Sr-90 .350E-041 .3540E-03 NA 245. LBS; 7.35 056
material, 7, UN2910 :__T3

Radioactive material, excepted package-limited quantity of NA 4 Solid IA C-14 1H-3 Sr-O .52244E-01 .200E.03 NA 34S. LBS; 7.35 058
material, 7, UN21l0 .. _ _ _ _ I FT3

Radioactive material, excepted package-limited quantity-of NA YA Solid NA C-14 14-3 Sr-90 351015-0 ;.3E4043 NA 245. LBS: 7.35 059
material, 7, UN2Sl0 FT3

Radioactive matrlal,.excepted package-limited quantity of NA 4A SalidMA r.14 144- St-90 3510E-01 .3540E-3 NA 245. LBS: 7.35 061
material, 7, UN2910 F173

Radioactive material, excepted package-limited quantity of N A Solid NA C-14 H-3 Sr-So 3510E-01 .3540E-03 NA 245. LBS; 7.35 062
material, 7, UN21S 0 FT3

Radioactive material, excepted package-limited quantity of NA NIA Solid MIA C-14 '-3 Sr0 3510E-01 .3.40E03 NA 245. 18; 7.35 063
Material,?7, UN21 ________________ _____ ______ ____ ____ FT3
Radioactive material, excepted pakjage-limited quantity of NA 4A Solid NA C-14 - Sr-so 101141 i.3540E-03 NA 245. BS; 7.35 064
material, ?, UN2S90 FT3

Radioactive material, excepted package-limited quantity of NA A SolidNA C-14 1H-3 Sr-S0 10E-41 .3540E-03 NA 245. LBS; 7.35 065
material, 7. UN2910 FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr.40 351812-021 i.3540E-03 NA 24. 1.BS; 7.36 066
materal, 7, UN2010 I FT3

RadioactiVe material, excepted pacleagelmlted quantity of NA 4A Solid INA C4 T H1- ar.90 10E-01 3.3640E-03 NA 24. LBS; 7.35 068
material, 7, UN2910 m3

Radioactive matariai, excepted package-limited quantity of NA Solid MIA -14 H-3 Sr.9O 3510E401 1.3540E-03 NA 246. LBS; 7.35 069
mateial,?, 7UN2910 FT-

Radioactive materal, excepted package-limited quantity of NA Solid NA U-14 H43 Sr-90 .3510E-01 i.354GE-03 NA 246. LOS; 7.35 071
material, 7, UN2910 .- F3

Radioactive material, excepted package-imited quantity of NA CSolid MA -14 H-3 Sr-so .04402-1 .040E-02 NA 645. LS; 7.35 074
material, 7, UN2910 FT_

FOfRI54DAi10.U
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FORM 540A Envirocare of Utah. Inc. . MANFUTNUER .
(U. hse rabef ondt c' il €o~nu

UNIFORMLOW-LEVEL RADIOACTIVE %2.01.002
WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PAGE 4 OF 7 PAGES

Ii. U.EPDAR4T11UANTOFIiAN rTATIOtDESGRIPTION 2 14 ik I. 17. 1& TOTAL WSWIT ILIDEIffFICATION
(huvft') ikaa -nt wamhd d, UNU11D mw. DOT AS,. TRANSPORT PIYMIALAND INIBNP'UA. TOTAL pACKAOGE ACTNTY LSNmCO ORVOLUME NWNBMROFmahdm i U.*f t I 'MaIOACTrS" INDEX CHEMICAL FORM RADIONUCLUES meq MCI CLASS (We appowift wf,) PACKAGO

Radioactive matrial, excepted package.ilmted quantity of NA S Solid /NA C-14 H.3 Sr-'O ,.0448E.01 .040E-02 NA 645. LUS; 7.35 076
mterial, 7, UN29io FT3
Radioactive material, excepted package-limited quantiy of NA A Sold A -14 14-3 STr-S0 .0448E.01 1.9040E-0z NA 645. LSS; 7.35 078
material,? , UN2910 T3
Radioactive materIal, excepted package-limlted quantity of NA YA Solid /NA C-14 H.-3 Sr.80 13510E-01 .3540E-03 NA 241. LS; 7,35 08M
material, 7, UN29I0 FT3
Radioactive material, excepted package-limited quai of NA Solid /NA C-14 H-3 Sr-90 '.0448-01 .9040E-02 NA 641. IBS; 7.5 093
matefil, 7, UN2M910 F'3
Radioactive material, excepted package-llmted quantity of NA Solid/NA C-14 W-3 Sr-90 .17591-01 .1780E-03 NA 145. L.S6; 7.35 094
materal, 7, UN29IO F13

Radioactive materd, excepted package-imited quantity of NA 4A Solid INA C-14 H-3 Si-90 13510E-01 .3540E-43 NA 245. 1.S; 7.35 102
material, 7, UN2Sl0 FT3

Radloactfte materia excepted package-limited quantity of NA Solid INA C-14 H-3 Sr--SO M351041 .3540E-03 NA 248. UBS; 7.35 103'

materal. 7, UNISl 0_ _ _

Radioactive mateal, excepted package-limited quantity of NA Solid/NA 61-4 H-3 Sr-90 [3510E-01 .3540E403 NA 245. LBS; 7.35 108
material, 1,1UN2910 FT_

Radioactive m,.ateal, excepted package-limited quantity of NA Solid/NA 0-14 iH-3 Si-SO 3510E-01 .3640E-03 NA 245. LBS; 7.35 110
material,? , UN2Sl0 FT3
Radioactive mnaerdal, excepted package-,Imited quantity of N•A Solid/NA 0-14 H-3 Sr-SO 3.5224E-01 .5200E-03 NA 340. LBS; 7.35 112
material, 7, UN2910. FTS
Radioactive material, excepted package-limited quantity of NA NA Solid I/A C-14 1H-3 Sr-SO '.5224E-01 .5200E-03 NA 345. LBS; 7.35 113
material, ?, UN2910 ._1_17173
Radioactive material, excepted padage-lImited quantity of NA . A Solid /INA C-14 1H-3 Sr-90 .5224E-01 ).5200E-03 NA 34&. LBS; 7.35 119
material, 7 UN2910 F_3 .___ .____

Radioactive matedal, excepted package-lmited quantty of NA 4A Solid /INA -t14 H-3 Sr-90 3.2242-01 1.5200E-03 NA 345. LBS; 7.35 123
material, 7, UNU1l0 ._•_m

Radioacfve material, excepted package-ilmited quantity of NA IA SolldM/A 5-14 H-3 Sr-S0 5224E201 ).5200E-03 NA 348. IBS; 7.35 124
material, 7, UN2910 

1"34_. 
__ _.35 

124

Radloactive material, excepted packagel4imited quantity of NA NA Solid /NA C-14 1H-3 Sr-90 1.5224E-01 .6200E-03 NA 345. LBS; 7.35 125
material, 7, UN2S1O F_3

Radioactive material, excepted package-limited quantity of NA NA Solid/NA 0-14 1H-3 St-90 36224E-01 .5200E-03 NA 345. LBS; 7.35 126
material, T, UN2910 .I FT3

Radioactive matedal, excepted package-limlted quantity of NA SA Soild/1P C-14 1H-3 Sr-g0 1.1759E-1 .1780E-03 NA 145. LBS; 7.35 128
material, T, UN2910 " _F__3

Radioactive material, excepted paclkage-limited quantity of NA Solid INA 0-14 H-3 Si-90 1.17592E-1 .178043 fm 14&. 1BS; 7.36 129
mftrt, 7, UN2t 0_ FT3
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WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) [PACE a OF I PAOES

11. U.S. OBPARTENTOFT WJSPORTATIONDESCRWTION 12, 18. 14. IS. is. 17. ' j TOT.WSIGIHT 19. ADENTIFJCATMON
(ainduing s tlna'wme. t-%v- dd 1 Nt1 e4, COT LASEL TRANSPORT PHYSICAL AND INVMOUAL TOTAL PACKAGE ACTMTY LSMSCO ORVOUMS NU.BER OF

and an ed&Utea b-C "RAADIOACT'NE" twOX CHE2ACAL FORM RADIONUCIDOES Mm fOC CLASS (Use eprtee -b) PACK.AGE

Radioactive nmateria, excepted package-limiled quantity of NA NA Solid INA C-14 H-3 Sr.90 .52244-01 1.52002-03 NA 345. LIS; 7.36 139
Pmakee 7, UN2O 0 F1`3
Radioactive material; excepted paclimAlmlted quantity of NA NA Solid IRA F-14 9-3 Sr-90 .52246-01 .52005203 NA 345. LBS; 7.35 140
material, 7, UN2910 FT3
Radioactive material, excepted packagea-limIted quantity of NA 4A Solid INA C-14 H4- Sr-90 .5224E.01 .6200E-03 NA 345. LBS; 7.36 143
matertal, 7, UN2910 FT3
Radioactive matmial, excepted package-limited quantity of NA Solid I#A C-14 N-3 S€r-90 .5200E-03 NA 345. LS; 7.35 145
material, 7, UN2910 "F13
Radloactiui material, excepted package-limited quantity of KA Solid/NA C-14 H-3 sr-90 3.5224E-01 1.6200E-03 NA 345. L.S; 7.35 IS0
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-S90 0.2245401 1.5200E-03 NA 345. LOS; 7.35 163
material, 7 UN2i10 F13
Radioactive matedal, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .5£224E-1 1.5200E-03 NA 346. LBS; 7.35 157
materal. ?, UNZio " I 'r
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 .5224E-01 ).5200E-03 NA 345. 1.9; 7.35 168
material, ?. UN2910 _______________________ ____P3

Radioactive material, excepted package-limited quantity of NA %A Solid MA C-14 4-3 Sr-S0 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 170
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA tA Solid INA C-14 H-3 Sr-90 .3.2242-01 1.5200E-03 NA 345. LBS; 7.36 171
materal, 7, UN20l0 FT3
Radioactive mRaeial, excepted package4imited quantity of NA VSolid IRA C-14 H--3 Sr-90 3.52243-01 .620DE-03 NA 345. LBS; 7.35 172
material, 7, UStSIO F_3
Radioactive mn'telal, excepted package-limited quantity of. NA IA Solid IRA C-14 R-3 Sr-SO 3.6224E-01 .5200E-03 NA 345.LBS3; 7.35 t"4 -
material, ?, UN2S_ _ FT3
Radioactive material, excepted package-limited quantity of NA NA Solid INA 0-14 H-3 Sr-90 !.1769E-01 .1780E-03 NA 145. LBs; 7.35 161
material, 7, UN2910 _"

Radioactive mateial, excepted package-limited quantity of A Solid /NA C-14 W-3 Sr-90 3.5224E-01 .6200E-03 NA 345. LBS; 7.35 182
matedal, 7,1UN2910 a .

Radioactive material, excepted package-limited quantity of NA 1A Solid INA 0-14 14-3 Sr-90 3.6224E-01 .6200E-03 i34. ; 7.3-5 189
mateial, 7, UN2.1iO ,F3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA 0-14 1H-3 Sr-90 3.5224E-01 3.5200E-03 NA 345. CBS; 7.35 192
material, 7, UN2910 FF3
Radioactive material, excepted package-limited quantity of NA 4A SolidINA 14 1-3 Sr-90. F.0448E-01 1.9040E-02 NA 646. LBS; 7.35 195
material, 1,U2510 7o""NM__T___ff _ _I FT3 I--- _
Radioactive material, excepted package-limited quantty of NA 4 Solid INA H-14 1-3 Sr-90 .0448E-01 [.9040E-02 NA 645. .BS; 7.35 t98
mateial,?, , UN210 FT_
PO1W 54Wm (104m8)! 
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WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PAW +6 OF I PAGES

II U.S. 0SPAR•M• •O • Twd rANS oRTA sIPOoN N2 11 14D I5 a. 17. I&TOTALWIM"T 19. IDE IFICMN
* prwldipftxh•e . ti M UN •,wda•wUt~d r, OOTLAOE. TRIANSPORT PHYSICALAID IND10OUW.A TOTAL PACKAGE AcnvtMIY LSPSCO ORVOLUME NUIBEROF

* Ayi *dw 'RaAnM " ACII8 vim CHIECAL FORM RADIONUCUDES Mq C1 CLASS (Us~OPPIwr"t") PACK•GE

tadeoactive material, excepted pacsgaeimiteFd quantty of NA 4A Solid INA C-14 11-3 Sr-90 7.0448E-01 1.9040E-02 NA 645. LBS; 7.3S 205
in I m a 7, UN2910 ,_FT3
R -dioactive maftrial, excepted package.limited quantity of NA RA Solid INA " .4 H- Sr-90 5.8608E01 E.5840-02 RA 545. LBS; 7.36 208
material, ?, UN2910 FT3

Radioactive material, exceptad paecge-limited quantity of NA M .. 1Soid INA C-14 H-3 Sr-90 .0440-01 1.90402-02 NA 645. LBS; 7.35 236
material, 7, UN2910 FT3
Radloac•vte material, excepted package-limlted quantity of NA Solid INA C-14 H1-3 Sr-90 .5082-01 .68,40E-02 NA 545. LRS; 7.35 238
material, 7, UN2910 FT3

Radioactive material. excepted package-limited quantity of A Solid INA C-14 H-3 Sr-90 .6953E-01 t.2690E-02 NA 445. LBS; 7.35 244
material, , UN2910 __ _ FT3

Radioactive materals, excepted paclage-limited quantity of NA 4A Solid INA F- 4 H-3 Sr-90 F.860aE-01 I.8840E-02 NA 4U.S LBS; 7.35 248
material ?, UN2910 IFT3a _ .

Radioactive maateial, excepted package-limited quantity of NA SolidRA C-14 H-3 sr-0 .8608-01 1. 0-02 NA 54&. LBS; 7.35 2.56
material, T, UN2S90 FT3

Radiloactive material, excepted paockage4imited quantity of NA Solid INA C-14 1H-3 Sr-90 .6953E-01 1.2698E-02 NA 448. LOS; 7.35 258
materal, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA Solid INA F,-14 H-3 Sr-SOi 1.1759E-01 3.17802-03 NA 14&. LBS; 7.35 279
material, 7, UN2910 FT3

Radioactive material, excepted package-lImited quantity of NA %A Solid INA C-14 H.-3 Sr-0 .75924E-01 . E1780243 NA 145. LS; 7.35 281
material, 7, UN2910 F1"3.

Radioactive material, excepted package-limited quantity of NA Solid IA C-14 11-3 Sr-S0 .6953E-01 .26980E-02 NA 4S. LBS; 7.35 282
material,?, UN2910 F173

Radioactive material, excepted package-mited quantity of NA . A Solid INA C-14 H-3 Sr-90 1.1765E-01 .17h0E- E NA 144. .BS; 7.35 289
materfal, T, UN291 _3i

Radioactive material, excepted package-limvied quantity of -NA % Solid INA -14 1 i Sr-S0 6.6953S01 .26902-02 NA 448. LBS; 7.36 290
material, ?. UN910I WE _ __ _

Radioactive material, excepted package-ilmited quantity of NA 4A Solid INA C-14 11-3 Sr-SO 1.6953"-01 .2690E-02 NA 44&. L2; 7.35 291
materal,? T, UN29I0 FT3

Radioactive material, excepted package-limited quantity of NAA Solid INA C-14 1H-3 Sr-SO .6953E-01 1.2690E-02 NA 44& LBS; 7.35 292
material, T, UN2910I FT3

Radioactive material, excepted package-lmited quantity of NA M Solid INA C-14 11-3 Sr-90 1.1765-01 .18011E-1 NA 14&. LBS; 7.35 296
material, 7, UU521t0 FrT_

Radioactive material, excepted package-Ilmitad quantity of NA M Solid INA C-14 1H-3 Sr-90 .6953E-01 1.2690E-02 NA 44&. LBS; 7.35 290

Radioactive material, excepted packageFT3-quant of NA 4Solid IRA 0-14 3 Sr-SO .6953241 .2690242 NA 445.1.28; 7.36 30?
material,7, UN1291 0 F___________ __________ ______ ____ ___ 173
FORUA(IqalOMe)
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11. U.&DEPRTMENTOFTRAE4SPOTAIMINOGESE ON 1 ' 13. 14. 1t& 17. I&TOTALWEIO.T 19S IDEMJTIFICATtON
(khduelMsgperashping r dan mI hdasa. UN ID lzlscr. OTLABEL TRANSPORT PHYSICAL AND WIVIDUAL TOTAL PACKAGE ACTIVITY LASCO OR VOLUME NUMBER OFanti aadiW a omal h•mmn *RADIOACTIVE INDEX CHEMICAL FONd. RADIOIIUCUDES ?Aq mCI ClASS (Use w.1te ) PACKAGE

• ioR cm;am~l,.edake g cksge.Itld quantIty of NA • Solid/INA G.14 H-3 Sr-90 1.1759E- I .178OO03 NA 145. LBS; 7.35 308
nateala, 7, UN29tO _ F'T3
Radloactive materlal, excepted package-limited quantity of NA •olA 80lId INA C- +1-3 Sr-0 - 3.6224E-01 .5200E-03 NA 345. LBS; 7.35 310
matetal, 7, UN29tO •_" m73
RadIoactve material, excepted pacaige-lImIted quantity of NA 1A Solid INA C.14 H-3 Sr-90 3.5224E.01 .5200E-03 NA 34. LBS; 7.35 311
materfal, 7, UN2910_ FT3
Radioactive material, excepted package-lImited quantity of NA 4A Solid INA C-14 H-3 Sr-S0 3.5224E-01 .5200E-03 NA 345. LOS; 7.35 312
material. 7, UN2910 _m_
Radioactive material, excepted package-Uimited quantity of NA 4A Solid IN4A C-14 H-3 Sr-SO 3.5224E-01 ).M200E3 NA 345. LBS; 7.36 313
rmaterlai, , UN2SI0 P7
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FORM 541 •A,/lrocam of Utm'l. inc. ........
ErkV(MC2r8 Of With. IMI I ~ 12&S4&I 4 MIti.~1L... -_ I

PACI(GES/ IEWASTE INET WASTE!
DISPOSA vm8I01UNIFORM LOW-LEVEL RADIOACTIVE

WASTE MANIFEST
CONTAINER AND WASTE DESCRiPTION

Additional Nuclear Regulato msslon R-Ruirements for Control, Transfer and
of Rad=e Wate

Pu TOTAL

2. MANIFEST NUMBER

4032-01.-02

3. PAGE 1 OF 24 PAGE(S)

4 SHIPPER NAME
U.S. Army Corps Of Englneers

J=M*zm I Pu T""T021.163 1NP. 

N1 
N

I41 11 757.05 14 t4701 NP 'PNP NP

ACnVOY
I I AL UCLDS IT RITIUM 04 Toes I 12m SOURCE

4 i
I uSq 1 1 1 U301!4" 4.832880DO3 I NP 1 N [gs) I HA
I L0~ 2.48228001 0.0158*06 - 1 1- 1033078-01 I 2.3330841

SHIPVENT ID NUMBER
4032-01-002

I all I 9.330" 1 L333WýN =1330" UiP I HP ýonsA NA

-- ~~~~ 1. 1 .L-. -J._ ___ _ _ _ __ _ _ _ _

COOITAO0
IDNIFICATION4
NUMeffil

COtlTAS4

7.

VOlUMAE

8. WASTEr
AND

- CONTAINER
WEIGHT

a.
SURFACE
RADiATIoliRNe'nO

10. SURFACE
CONTIAMIATION

11.
WASTE

DESCRIPTOR
(S. Note 2

12. AzPPRO•VUTE
WASTE

-SLU

SOI.S3IICATION
DRSTAS0.IZATION

MEDIA
CHBECAL FORME
0,.8LATING AGENICHEATSO

MINOI0L RADIONUCLIDES A~oAcTivrr yovq AIC
CONTAINER TOTAL. 01R CONTAINER TOTAL ACliITYf

AND RADIONUCLIDE PERCENT

SWASTE
CLASSIFI
CATIONI

AS-amOA
St"1

AAJ-CVoA
UMIIbeI

NoAe aiIF-_____ -~It>0.1145)% cf: C-Iv() C
L rmml _ RAOIONUCWES _T 99-0U2L 1_

0.1 4 ,4 w",MRoA MON. ', 0C.-14 1.00000E+01 3.35595-02 9.0700E-04 As
0.21 111.13 4.1 -8.00• 1 3.34Oo848 2." H-3 1.0000 01 3.3559 -02 9.07001-04

Np "Sr-O9 5.=o0E0 1.6798E-01 4.5400 -03

7.,8 0.12 -4.0o0.3 NP 100040 7. Subtotal 2.3510E-01 6.3540E-03

total 2.,3610E-01 6.3540E-03

4 "n" K ROUP C-14 i.0000OE÷01 1.79813-02 4.60015-04 AS
'm G o7 o•os-os I. NP MosF4e u0 H-3 1.000E+01 1.6798E-02 4.5400E-04

NPm SJO 1.00000E+0"1 8.3990E,02 2.2700E-03

7.3S k,0 44.0CE.3 NP0 21M0.61, ".3s Subtotal 1.17595-01 3.1780E-03

Total 1.1759E-01 3.1t780-03

4 3m RO•EJ• C-14 1.00 E:0+01 1.6798E-02 4.5400E-04 As
021 9.177 4.000-03 08 3.340084H 0.30 H.-3 1.00000E+01 1.57982-2 4.54005-04

MP Sr-90 5.00000 +01 8,3990E-02 2.2700E-03

7.35 0.87 ,-480.002 0W N 0,10S 1.3 Subotal 1.1759E-01 3.17T8E-03

otal 1.1769E-1 3.17802E3

NO0E01: Cpnftkicr oortplion Cod. F~or c4mth

I. woo wSCro~ 8. Dondno.8liaer

4. M aol 900 o P 1 2.00 O y .8

6. Cacrete arP08 U II . Odw. tiedWMbeIn m8
74f1aheraer018 iRte P or IILpd~ogd Pamc00

S. Puydecom Tor wIralw md~ca ao

Mob IA: auk P-1agingr Dege"*o. Cod..
(qbomegowe code as may bo apcotO~lm

A Gwi0510

B C0 a~
CE Seemd.~

NOTE 2 Wooed O,-10oWC-d-o (CI%ýp to dne ea," predoiohual by. -ftera

ME 00804 20.0mmoiioI me RIS3.EVaparato'B0081mlSEw
ZI. WcbwowAvh 30 CO IinW0wý Made Cmorwedioaf
2081 2 31. Ado. Iwacl, o eý 3S, ComacnlIe TIsft
23. Gom 32.286 Mod amodo Mledia 4M. NwomapadIb Tras.
24.08 33. 0881. qbot I rilCcc
25. Aqu~ tUCPA 34. Wr~lqd e~ 0a) 4Z. Btloqvd tr~ftd (oras
SE . 201 Media 35. 01ssweorea~wr a08w. udoffeao)
It. Modunicaf PIE 30. SOahdScioumm(D4e. 42.08* Acia edFtal
MEEPAmS$to 37. Poiat rPla"o S& 08w. oewmu in Rem 1t,

11084800 oreftsimoIpae.

Ido.fttk Spoov~WoWN. O.ooolpvco
10,008. 0 as ppdcoe coda..)

K AkP~boO~nP8IS
L Asbeslos

No0e03.' So&Oialoam 0,401010008400 8041 Codes. (Chroc uP w0
booe Mach predonydraio by oo~oom4 Pot-mad. moohdog 1.0801 oil
.0405802 stzhhft oqrdrocomd Vo0  owncacl code ood bo followed
by-- awd the0 a-mft vmdormid WNWnndoemmo somda be Id~nMSd
bInbRe I&. Cod. IO0a4ONSRASQUIREI)

80. Comods 99. WOdw 8410 5110

(coo~pmdIn R0 an 13.or

93. VkqI Cidmmo 100. Naon RoqufreS

FORPS41 (1040).
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FORM 841A UNIFORM LOW-LEVEL RADIOACTIVE .Envrocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4032.01-002

_ hte0 n 3. PAGE 2 OF 24 PAGE(S)
U_____ ______ UtW FWN N DESCRPnON FOR EACH TYPE W gNTAME1.WASTE

____C____S C I !CL..SC_,_oN I I ClOGICL. ONESCNON CLASSIP.
0. 0. 7. 0. WASTE a. 10. SURFACE ?1. 13, APPROnIA4TE 1. ,,liCOA=A

CONTAMA ANS) SURFACE .CONTAMINAT10N WASTE WASTE SOOLIDIICAT101N WEr" 0 ODUALRAONUCLIDEANI ACTIVTY ("B) A Ab.eO~A
IOENTWITAI0N. CONTAImt VOLIUM N CO0NKTMn RADIAION ~OD-2. DESCRIPTOR V.UE8)00OR SWR .2ZATIOD CH .ALFO0 % CONTAINERTOTAL.0R 0NTXNETOTAL ACTNrY AU-ClanA

NUtw , DESCRoIPAON WEIGHT LEVEL -"1,0.2 (s" mot 2 nMT EIA CHLATNG-AG" ,I.ATIN AND RADIONUCLIDE PERCENT Unstable
GENERATOSR ' (SN t (I 3 , & Note 2A) Isee Now 3) AGENT "__ 6.c~asS

r•3"- MA NONEop C,14 1.00000E+01 1t.798E-02 .4.5400E-04 AS
0.41 0.2 6LOGQ-05 UP 3.34.E0 1.00000E+01 1.798E-02 4.5400E.04Np 5.O0000E40 8.3990E-02 2.2700&-03

735 .47 1.0 .0009S NP 2.000&5.02 7.3. Subtotal 4.1759E-01 3.1780"-03

Total 1.1795E-01 3.1780E-03

0091 4 3,44 NA 0005' C-14 1.00000E+0i 1.
6
7

9
8E-02 4.54002-04 As

*.21' 0S.77 <OM.o05 NP -14oME .30 1t-3 1.00000E+01 1.6798E-02 4.=400E.04
NP Sr-S0 5.00000E+01 8.3990E-02 2.2700E-43

7.35 o.07 -80006a NP 2.o0-*0o 7. Subtotal 1.1759E-01 3.17SOE-03

Total 1.1759E-1 3.17802-03

DOW1 4 L&-H NA NONEWNP r-14 1.0000E405I 1.67985-02 4.5400E-04 AS
0.21 00.77 05.05-5 NP 3.2400 00 H-3 1.00000E+01 1.6798E-02 4.5400E-04

mp S-90 5.0000040O1 8.3990E-02 2.2700E-03

C.3 07 R.0o009,3 NP 23-00*. 7.3 Subtotal 1.1759E-01 3.17806.03

Total 1.1759E-01 3.1780E-03

0o5?, 4 HA NlomNe, C-14 t.00000E+0l 3.3559E-02 9.0700E-04 As
om 111.13. eoo6000so NP 34O.40 o0.1 H-3 1.000002+01 3.35S9E-02 9.0700E.04

"p SF-90 5.00000E+01 1.6798E-01 4.5400E-03

7.3 0.12 &W.M.0 NP 2.00o 1 7.35 Subtotal 2.3510E-01 6.3640E-03

= =
Total 2.36102-01 6.35402-03

oral4 39.29 NA NOMEMP C-14 1000002+01 3.3559E.- 9.07002-04 As
0.21 `11.13 -6,0000".S NP 3-3400500 0.26 0-3 1.00000401t 3.35699-02 9.0700-O4 AmP Sr-S0 5.00000E+01 1.6798E-01 4.5400E-03

7.35 0.12 <535-.,3 NP 2.60000.S0. ".3 Subtotal 2.380E-01 8.3540E-03

F'ORM 541A (10-00)
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FORM S41A UNIFORM LOW-LEVEL RADIOACTIVE Envirocareof Utah. Inc. ._2. MANI2FEST NUMSER

WASTE MANIFEST 3. PAGE 3 OF 24 PAGE(IS)

• UlfiI••AL •JN /dNPH g I IN 'JWASTE OEC•IP'• N FOR EACH WAaT ~P IN C )NTUINES

7 . WASTE 9. ll. IL.NPROXWTI. AS-C0Ss A
DENTIFICATlON CONTAINER VOLUME -CONTAINER RADITION "MRM -0 DESCRIPTOR VOLUME(S)IN ORETAJZATIOH CIEICALFORM % "ONTAMTOTAL, OR CONTNER TOTALACTNITY AU-CaMA

NUOLRUDESRITIO W 5RH ALEVELO8CPO. __ otLa~CE~OWJ= ~
NUBRI DSRI&CNWI EE d(%lmV10f2, (Ses NOR 2 C ONT.AINER MIM•0 CHELATING AGn CHa.AT1NG. ANDO RIO NUCt JOE PERC.ENT' Unc~taMIERATOR & O A S Nw3 GN C.C~ss C

ALP1RA ________ ______ _______ ______ RADIONUCLIDES- ccý .... !...

Total 2.3510E-01 0.3S40-03

"owl 4.o4 
T..10OE401 3.W559E. 9.07006-04 AS

021 111.13 LCONE-39. NP 3.2400 02D4H.3 1.00000E+01 3.3559E-02 9.0700E-04
NP Sr-00 &.00000E081 1.6798E-01 4.5400E-03

7.32 0.21 <&O-3 NP 1.000002 7s Subtotal 23s510E-01 6.3540E-03

Total 2.3510E-01 6.3540E,03

s1m1 4 3962-N A NONEP " C-14 1.00000E+01 3.35594E-0 9.0700.4 AS0.21 111.113 "'A800 . NP 324- o 24-3 1.00000E201 3.3689E-02 9.0700E-04
uNP 9rgO 500000E+01 1.6796E-01 4.5400E-03

T.3 0.12 002S.0:3 NP LO504105 .m Subtotal 2.3510E-01 6.3540E-03

Total 2.35102-01 6.3540E403

0144 3U" NA NONeNI C-14 1.00000E201 3.3059E-02 9.0700E-04 AS0.21 111.13 'LOOO0E-GS NP 3340E00 0D H-3 1.00000E+01 3.3559E-02 9.0700E-04
_NP Sr-00 5.00000E+01 1.6798E-01 4.5400E-03

7.35 0.12 'ooo0,003 NP 1010005.- Subtotal 2.3•510E01 6.3540E-03

Total 2.3510E-01 6.3540E-03

1s.. 439-N HA "OHEmP C-14 1.000002401 3.3559E204 9.0700E44 AS021 111.13 58.OOE4s IP 3.•40,8 0m /H-3 1.00000E+01 3.3559E'02 9.0700E04
NP Sr-90 8.00000E201 1.6798E-01 4.5400E203

T 0.12 5r.03 NP' 2.00ME42 7.35 Subtotal 2.3510-0"1 6.3640E-03

Total 2.3510E-01 .31640E-03

FO.,MSA,00-,)



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE En',rocare of Utah, Inc. 2. MANIFESTNUMBER

WASTE MANIFEST 4,24-0.2
.. .. & PAGE 4 OF 24.PAGE(S)

UISPOSALCOI IUA rArVPEINCU)U,; N TiWASTIE
PIHYSlCA. OCES IjON 14CHEWCA ESCRAPTICI 15, RP-,OLOGI 4,, 0n CAI-

5. 0 . IL WASTE I. .10. SURFACE CAO. 12.WP.OXHA1E . ACla"sA
CONTAINER AD SURFACE c CONTA1 IONA . WASTE WASTE SOLUIFICATION AUH NLRA OIONUOU D ACTMIY(18q)MIO Stoabe

IDENIFCATION CONTAINeR Vo.e CONTMANER RADIATION .UIM4 .1 GESCRIPTOr VOLUIE(S) 0N OR STA•B.ZAMION CIICAL FORW % CONTAINER TowALOR commtArTOTAL ACTIV AL141MA
NMER I OESCRIPTION WEIGHT LEVEL dmr100 • (See No 2 CONTAINER KOIA CIEJ.ATING AGEt H.ATI"G ANDI RADIONUCUDE PERCENT Udt~e

GENERATOR (SaG NOWI III. NOWe 2A) ..~ (See Note 3) AGENT S0-Ottas
ETHOWE(S IN_____ _________ _____ _____ %. C-Class CNUMMh r.-AROOUJE Cm Mqmcl

0ltm 4 34.2"-N NA NHONJNP r-14 1.10000E0+ 3.3559E-0, 9.0702E-04 AS
0.21 111.13 4000E4S . W 3.34WEo060 .2 H-3 1.00900E+01 3.35592E- 9.0700E-04

."NP Sr- 5.00900E+01 1.198E-41 4,5400E-03

7.3s 0.12 . 8.00o0-3 NP W LO -0 7.35 Subtotal 2.361E.0t-1 .3540E-03

Total 2.35102-0t 6.3540-43

31110 4,U,6 KH, C-14 1.0000OE+01 8.3S9OE-02 2.27"OE-03 AS
0.21 24721..• 62.044 NW 1340-o o.= H-3 1.000HOE+011 8.3990E.02 2.2700E-03

NP Sr-90 5.000002E01 4.1810E-01 1.1300E-02

7.35 0M ,Z.560,.2 NP ZA.oEoN."a Subtotal 6.8608E-1 1.58404E-0

===•= ===•=

Total 5.8608E-01 1.5840E-2

ow1l 4 390.2 "A mom-P C-14 1.00000E+01 3.3559E-20 9.0700E-04 AS
0.21 111.13 40.o000-os 00 NP 2400-0 0.2 H-3 1.00000E+01 3.355SE-02 9.0700E-04

NP Sr-90 5.00000E+01 1.67982E01 4.5400E-03

7.5 0.12 ,4..00m-m NP 2.0e0.402 Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E01 6.3540E-03

08, 4 NA 0oMe .-14 1.00000E+01 3.3559E-02 9.07004-04 As
0.21 i., ýoe- UP .340060L" H-3 1,00000E+01 3.3559E-02 9.0700E.04

NP Sr-90 6.00000E+01 1.6798E.01 4.5400E-03

7.35 0.12 <4.0o0004 NP 2.00E-002 ,.Subtotal 2.3510E.01 6.3540E-03

rotal 2.35105-01 6.3540E-o3

S4 3.29- N -14 1.00A00+0. 3.35592 9.0700-04 AS
o.l 111.13 <8.0000.o, mP 3-.,E0 am H-." 1.00000E401 3.559E-02 9.0700E-04

upa Sr-90 5.00000-"01 1.6798E-01 4.5400E-03

7..0 0.1'0.0000.02e. NP OME-42 7U Subtotal 2.3510E41 6.38402.03

FORM 54IA (10-.0)

( (
k.
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE
WASTE MANIFEST

Eavlrocase of Utah, In= 2. MANIFEST NUMBER
4032O1-002

_________________ ONTAINSP Anf UWARON DPqCRI Iro ______I]I
___.__"_......_ _WASTE DESC___ _NO FOR E.ACH __E_ INCoNTAIPER . ... WAS12

PHYILES r____._lIOmN14. 1CHEMICAL DESCRSIPTN CLASSI.I-
a7. 8. WAT a lo. SURFACE 11. 1L.APPO ATE I. CATION

CONTPJNER AND SURFACE CONTAMNA11ON WASTE WASTE SOLIIFICATION WEIGHT INDMIIDUN. ARADIONUCLDE AND ACTNTTY (M8q) AND AS-ble
IDENWICATION CONTAINER VOLUME CONTAINER RADIATION ~ DESCRIPTOR VOUJI(S) IN ORSTABILIZATION CHEMICALFOIPIi % CONTAINERMOTAL ORCONTAINeS TOTAL ACTIVITY 'AU-CWmA

mIIUhtml DESCRIPTION WEIGH L 'dPMMbmIs2 (See NoW2 CONTAINER MEDIA INOAG9./ CHEATINGI AND RADIONUCLIDEPERCENT Ursmta"
GENERATOR (a" No I & e(m. & Now Z) (See Nom 3) AGET-C
i NUMSIER(S) (1 "aftrAA B-TA- F10.1% C-Clss CALPM RADIONOUCLIDES, ocu Ma f , rS Total 2.35109-01 6.3540E-03

o26Ml 4 3,0 NA C-14 1.0a000E+01 3.3559E-02 9.0700E-04 AS
0.l 1,1.13 3-6ooEa ip 23=4Ue8e am H-3 1.00000E+0 3.355E.0 9.0700E-4

hP Sr-90 5.O0O0E+00 0 .0 98 4.541.673

7.3 I12 4.sMEoa3 NP asmeomp ubtotal 2.3510E-01 6.3540E-03

Total 2.35105-01 6.3540E-03

011`4 39.2M NA NoNERIP r-14 1.00000E+01 3.3569S-02 9.0700E-04 AS
.21 111.13 4.059435 HP &3204 O H* 1.000005.E01 3.3559E-02 9.0700-E04

HP Sr-O 5.00000E+01 1.688E.01 4.5400E-03

7m- 0.12 <0.000-S0 NP 20A00E02 i Subtoal 2.3610E-01 6.3540543

Total 2.3510E-01 6.3540E-03

Emil 4 3 0,21H NA NONEIP 0-14 t.00000.E01 3.3559E-02 9.07002-04 AS
m21 t11.13 50.0L055 NP -340 0.0 H-3 1.0000E+01 3.3559E-02 9.0100E-04

NP Sr-9S 5.00000E+01 1.6795E.01 4.5400-E03

73 1.12 sýoeeas UsiP 2.Coo052 7. Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E-21 6.354ME-03

0351 ' 39.2M NA NO4WNP 0,-14 1.00000E+01 3.3569-062 9.0700E-04 AS
0.21 111.15 4M•OBs-8 NP ±zeoM46 am-S 1.000001+01 J.3559E-0 9.07004

,,MP Sr-90 5.00000 +01 1.6798E-01 4.54005.03

7.30 l.12 s± s Hp I sOMEs. 7.35 ubtotal 2.3510E.01 8.3540E-03

rotl 2.35105.0"1 6.3540E-03

FORM 541A(I0-98)



( (

S* a B
FORM 41A -UNIFORM LOW-LEVEL RADIOACTIVE Envlrocare of Utah In. 2. MANIFEST NUMBER

WASTE MANIFEST 0324

_________, _______ AJEOOhI'IN EflTIlAf AE 3. PAPE% OF 24 PACE(GI
________ __ __ _ WASE______NORAm T INCONAIER -1.AT

..... PHYSICA DSCR MION DESCRI CPTION" ,DO C,.IESC'N CATOSSN-0. V4.,W E a. 1o. SURFE 111. 12.A•RO0II06 13. CATIONCONTNER AND SURFACE CONrAMMNATION WASTE WASTE SOIIFICA•ION W HT INDIVIDUAL RAASOC100UDES AN3 A'AM (MCD AS
IDENTIFICATION CONTAINER VOMUJ CONTAINER RADIATION . 0 OESCRIFTOR VOLUME(S)IN OR STAGIJ-ON CH2A& PFORW % CONOTINER TAL; ORCONTN TOTAN.ACIIY AUCIý A

NUMBER/ DESCRIPTION WSGQT LEVIE "nmV100 ado (SeeNft2 CONTAINER MIEDiA CNEGATIGGG CHEIATIN AND ORA2IONUCUOEPERCENIT UnsItau
CENERATOR Ism. N" IL a 04,Noe2) -il- (. MN3 1HT -f
I0 NUNBER(S) NoNt UJ 4 Inw ALPHA" BESA- Nptt. A,,, C-CLm c

nAMM1 T RADIONUCLI•ES I hoo MCC
033 4 3 MA NOlE.p C-14 1.00000E*01 3.3859E-0l 9.0700-4' AS

0m.1 111.11 .s.ooe.os NP aa4oo.CoE H--3 1.0000E+01 3.3SSSE-02 9.0700E-04
NP St-0 5.00000E+40 1. T9SE41 4.5400E-03

7.35 0.12 4.o0000.02 N L zoooNoCEf Subtotal 22810E-O1 6.3540E-03

ToWal 2,3510E.01 8.3540E-03

03M %2,H KNDNBONP C-14 1.00100E+01 3=3559E-02 9.0700E-14 As
O02 1111.131 ,D.Oe.e0 NP 3.1 E-4 020 1.00000E+01 3.3559E-02 9.0700E-04

, NIP Sr-90 5.00000E+01 1.6798E 4164001-03

7.35 0.12 •MSE4s NP 2.04005 E+2.s Subtotal 2.3510i-01 6.35408-03

Total 2.3510E-01 6.3540M.03

04''A NON9IMP C-14 1.00000•0+01 3.3559E-02 9.070OE, 4 AS

0.21 111.13 00.0000-0.5 NP UEE--BS 1H-3 1.00000E+01 3.3559E.02 9.0700E-04

NP Sr-so 5.00O00E+01 1.6798E-01 4.-E400-03

Y.5 0.12 ,4.0000.0o NP 2.0oo0 70.3S Subtotal 2.3510GE-0l s.3540E-03

Totl 2.3510E-01 8.35402.3

4 28,3 NA NONSrmP C-14 1.00000E201 1.0064E-01 2.7200E-03 AS
o-l 212 NP -i.•S-.0 oHor-g3 1.00000E201 200 2.00-NP Sr-0O 5.00000E+ 5.0320 3600 -02

7.25 0.22 4.000E.03 NP 140015+ 1. Subtotal 7.0448-0 1.9040" 2

Total 7.04412-01 1.9040E-02

44/1 4
0.1 247.211 a1,0001-1, NP 1.3200040

NA

-+ 4
0.20

T=2

NP
Subtotal

1.00000E+01
5.0000015+01

0-J9aUE.1M
-8108-01

8.88082-01

22700E-03
1.1300E-02

1.6W402-02

AS

NP I.0000L4020=1 -RA-a
L __________ 1.....J. L......j~...J.E L I L L..L 1.

FORM 641(I, 10-0



.a a. S
FORM 41A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc.a MANIFEST NUMBERFORM541 UNIORMLOW-EVE RADOACIVE4032-01-00

WASTE MANIFEST
WA T 3. PAGE 7 OF 24 PAGE(S)OI•P(J3AL ~~ ~F nr-!Ic Ymmt;: 

"[e:;mi 
t.qeP la 

I 
F. . WAST INF••AC A•.Tp INE•NANR '''1••I

5. 6.-. 8 WW. r U L cR r mo 14 Cd BACAtL wrscfP ON 15 RA15. O XG1 NWLO6 CAASSI-
. .w= a t0. SURFACE 11. 12APPROYMAIh 11 AS CIMsACOTNMAMR ANDo SURFACE CONTAMINATION WASTE WASX SOLIDIFICATION VIHT INOMIDUAL RADIONUCLIDES AND ACTIVITY (M8#f ANI)ENIf•PCATION CONTA9IER VOWUME CONTA14R RADIATION -JAffgeffJ3l DESCRFTOR VOLUMES)IN 8OR TABIZ, ATION C@4EMICALFORM % CONTAINER TOTAL; OR CONTAINER TOTAL AG1MIY A.-.INUMIERI OESCRIP11ON WEIGHT LEVL dpWIo0 C2 (s. to1 2 CONTAINER MEDIA IHeLAArG AGEm CNELATG ANO RAOZONUCLIDE PERCENT u,•saleGENERATOR (seom I a a aNot* 2A) 1m (S" Note 3) AGENT S-Cta61 NUMEER(S) NOW1 IA) 3F: F3 -1%C.

Toa 4. 0 0E-021 1.5oE-024

2.8 1a, oE3-ft NP MA ONE- ot H-3 1.0000E+01 8,3990E-0? 2_2700E-0 A... U.l 0 0 NNP Sr-90 &00000E401 41810E-01 1.oE-0a

1.3 O.V 4M8OE-03 HIP 188088*02 Sutta8608E-01 1.56402--021

Ta -5.8608-01 1.5840E-02

.... NONENP r-14 1.00000E+01 _K03202-02 1.3600E-03 AS0.31 160.48 <4,00o06-0 Np 3.34884o6oe o.(o -r30 1.00000E+01 5.0320E-021.3800E-03____49 _ NP S- 6.00000E+01 2.5160E- 16.8000E-03

7.35 up) 4.08803 883.81 Subtotal 3.5224E.01 9-52OOE-03

Total 3.5224E-01 9.5200E-03

s14 I8.2.L-NI. NA NON8 P 8-14 1.00000E+01 &0320E-02 1.3600E-03 AS0. 1s0.48 4.o00o8.0 NP 3-O.488•2 0-3 1.00000E+O1 5&0320.002 1.3800E-03
_ P Sa.90 5.000002+01 2-5160 .01 8.8000E-03

7.33 D.7 40OWE-f0 NP 1.00o8-0.0 7.13 Subtotal 3.5224E-01 9.5200E-03

Total 3.52241201 9.5200E-03

04 .- A No4nW• C-14 1.OOOOOE+0i 1.6798e-02 4.s4002-04 Asa.m 6,.77 48.80o8.6 NP M.4810.o o4-3 1.00000E+01 1.6798E-02 4.64002-04
NP Sr-90 5.00000E+01 8.3990E-02 2,2700E-03

7.35 0.0? -•.o08-. NP 108e842 73 'Subtoal1 1.1759E-01 3.1780E-03

1.1759S.01 3.1..0.3

FORM 541A (10-98)

( (,
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TFORM rA UEnv-rocare of Utah, Inc, 2. MANIFEST NUMBER

FR 4AUNIFORM -LOW-LEVEL RADIOACTIVE42M02
WASTE MANIFEST. EoF2--2

"_"".TAIMPR 3. PAGE S OF 24 PAGE(S)
WiSFUSALUUIAMEROEUI1U E OECR FORJ ______ ______TPEIN______

PIfVfA1oCsTvON J4 CHE(PAC 115,h CLASSFIP1T." .. ;. S. WhSTE "S. 10. SURFACE 11. 12. APPP400MATF AS-. . A'O

CONTA AND SUFACE CONTAMINATION V . WASTE SOIDIFICATION m WEIoGHT INDIVIDUAL RADIONULDESi ANDAO ny) (MOW ANo Stabl
IDENICATION CONTAINER VOUME CONTAINER RADIATION U OESONFTOR VOLUME(S) IN OR STABILIZATION CWAWALFORMI s CONTAINER TOTAL. ORCONTAINER TOTAL ACTTY AU-Ctls A

NEUEROI SE1C40TION WEIGHT LEVEL. d10i " (S EN&A 2 CONTA!NER MEDIA CHrLATINGAaM CKELATtNC ANO RAOIONUCLIDE PERCNT LkUtab
IG NUMBERAS) (See NA)ote I -N•ENAP) (Sea Note) AGENT 5-ctsm2 a

000 4 41AO4ONUC2011EALPHA SET.E pCwla t3)f '.0 _______

Osvt 4 39.,L41L NA NONWNP r-14 1.000002401 5.0320E-02 1.36002-03 AS
0.21 1049 48.00009-03 NP 1..0-000 H-3 1.00000E+01 5.0320E-02 1.3600-E03

N' Sr-90 5.000004E-1 2.5160E-01 6.8000E-03

"7.10 017 , UeP00-- NP oS Subtotal 3.5224E-_0 9.5200E-03
======== ===;==:=

Total 3.52242-01 9.,200E-03

o4 9. 01 NONE C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS
111.13 .96.11m-0 NP LUI.V o4 H-3 1.80000E.H1I 3.1355915-02 9.07009-04

.1NP S1-90 S. 0000EP011 1.6798E-01 4.5400E-03

7.3 0.1 11,000134 NP Z0009961 • Subtotal 2.35101-01 5.3540E-03

Total 2.351OE-01 6.3540E-03

a.21 1 50.,4,L MA .NO0FN1P C44 1.00000E+01 5.0320E-02 1.3600E-03 AS
.GE0 •.P.5 1M340.0 1 H-3 1.00000E+01 6.0320E-O2 1.3600E-03

Hp 5r-90 5.00000E+01 2.5160E-01 6.8000E-03

T.,5 0.17 4i.00Ce-.0 NP I _01100&N 70 Subt-tal 3.5224E-01 9.5200E-03

Total 3.6224E-01 9.5200E-03

om 4 " 0oM. N C-14 1.00000E+0 3.3659E-02 9.0700E-04 AS
0.21 111.13 <1.0c0050• lP 3.,46 Hf-3 H1.00000=+01 3.35595-02 9.0700E-04

NP Sr.90 5.00000E+01 1.6798E-01 4.5400E-03

7.,9 0.12 4-O0E0 NP 1000E042 7.3S Subtotal 2.3510.•01 6.3540E-03

Total 2.3S102-01 6.3540E-03

oe/ 4 NA NoNF-P G-14 1.00000E401 3.3559E-0 9.0700E-04 AS
0.21 111.13 4.90000E.0s NP &oE1 (11.20 H-3 1.00000I+01 3.155SE-0 9.O700E-04

I_ _ _ .. __[_ NP Sr-90 5.000004+01 1.679SE-01 4.5400E-03

T.33 O,12 4O.90E00. lP U.oSn. T.36 Subtotal 2.35102.-01 6.S4OE-03

PORN 541A (IO,-98)



0 0

IFORM 640 E "ivirocaO of Utah, Inc. 6 USR-I AMEANDFACIU1Y 8H%%L a. 5.NFESTNUMBERtt+r.S c...O•*0L~ WE 8 r+. FORM BIG ANDOA PAEIOF7PCAG0. Worbt nel orm
UNIFbRM LOW-LEVEL RADIOACTIVE ' AE*M.I-w FORM 541 ,ND541A P O PAGE()

10 sem, Ho..d Street COLLUCrOR P1MW 5QANGS42A -N.o PAGErS) 4%2.o1-002WASTE MANIFEST G-m,bnn U 2001-4711 ADOITOM , oNFGMWATION fnee PAGS(S)

SHIPPING PAPER USERPERIMHUMMER. SeWtMHT NIhUER GE1IRKTORT1PE U. coSml0N-Hmeat Pedlf CONTACT_____________________________ A ,03241-Ga X (sp. 9 Oldppleeno~d AGGGMO

1. IE -M ,'CY1• E S )IO N E NUdM R O l ,fted A ,ea ftCe ) RI*e e m Of U, o , to . Shipping...__ _ _ _ _ _ _ _

80042,8418 CONTACT TELEPHONE HUMBER Cove D poval af TELEPHOS NUMBEROSndudo Ane Code)
.. •.He Hondfv Ind.i/LeA •aCode) •k e o,• M 8. G 4

ORGANIZAT03N 41004G2.4M-4 UT 841120 (421)G84410
__ _ _-___ _ v___ __ __ __ __ 6. CA-IRIEI-adAddjese EPA tD. H'tEM .OESTURIE- AsAo*nW t anelde t mrsoiWe "DATE

L. 0 1506ANVICILUSIVE UEaSHIPAIENT? S. TOTAL fUM13MV or Pde, athlleewdat Oewloe MA0U01341*1-S PAC .AGES 68 0 115 mkledeli Roll" "E _.

A FDOESfPARE=A7ESR CONTACT lN NME fOes5. ,ar.,toaw "eevdhg (or hevadoew ft .lowt
WAM ECUIRINII A EoMAETRU Roer Tone osI.CRTFCTO
aiSIPthEfl N1 A SVNTRAtfeper *bnw DATE TLEDATE

It yes" pffld MHeate 01ba - 01_______~____

i t. LtL6. IPAR1tB TOFI7ANS I rATIOGMCRJ 'ION 4 V. 1s. 14. " t. Is. .1. IsTorAL .vmjm T to. t Eo mnrCA ON
=,epowG~&1w h=e. LINddoe 1)4 mete OT LASEIL MRNPR ~ tIAADSNIUJAL TOTALPACKfSEACG12111 LEAISCO OR VOLUME! HUMBER OF

"l INRADK .TV ONDEX CS• K•ClL FORM RADIONUCULDES f aq MCI CLASS (tite-pa p , t s)t PACKAGE

a cttve steral, excepted package4kn-ited.quaoitfy of NA 4A Solld I• C-14 t-3 Sr-90 2.35109-01 .35401-03 1N 245. LBS; 7.-3 001
material, 7,1 2910 ._ I I FT3
Radiloactive materelrexcepted paclage-liited quantiy of NA • Soid nMA C-14 1H-3 Sr-gO I.1759E.1 .17802-03 NA 145. LBS; 7.35 002material, 7r, U112910 " .. FT__ __ _ __ __ _ __ _P 3lRadioactive material, excepted package-limited quanfit of NA 4A Solid/HA C14 W3 Sr-90 .1759241 .1780243 NA 148. Las; 7.38 003material, 7,1t0 . • • '" FT3 -.
Radloactive material, excepted package-limited quantity of NA Solid A ' C-14 H-I Sr-90 I.175E-01 .1780E-03 NA 14. LBS 7.3 004
material, 7,1Uni2910 " 

L13Redioactive material, excepted package-limited qualy of NA. olid IA 0-14 H-3 Sr-SO .1T52021 1.1780-03 NA 145. LBOS 7.35 005
material, ?, UN29It "_"__ 

Fi3

Radiloactve material excepted package-llmlted quanity of NA Solid/NA C-14 C 14-3 Sr-S90 .17tE.091 3178021403 NA 145. LB8; 7.35 005material,. 7, UN2910 ________________ _________

Radloactive material, excepted package-limlited quantity of !kN- 1A Solid MNA U714 "- Sr-SOjrq 1024 3.364F023 NA 248 LBS; 7.35 007material, 7, UtN2910 
FT3Radioactive material, excepted package-limited quantity of A A Solid/NA C-14 - Sr-90 M5102-41 .3640E403 WA 248. LOS; 7.35 008material, 7, U 9__O 
Fi3

FOR MN ,S M oUse : 2NL M. TEP• DlOO"Or •.O..
A ..{ Record Waste Deseo lolon Inadequate A . HAZA DO• J MATERIALS: Gaewrraw eSenmd o Sa W e Mdta ) _b(e?.. __ bfle lmw ele esdeloedS adW eMtr 281. Whom tie Rtmled hba

__ C tnaion or Leakage Detected c asomee byiW o 40 CFR26.1.

- Unexpected Expoaure Rates Detected S. TlTELe a U texe so~at ati dop"aWilli by Errulrca.o~ef Lad, k., end all*O mop~teiehy GtOwdim eSe bc do Wage MOeWN w*dth cwiftru t0 Geoerlor'

- Labels, Markringa. etc. Indequate rIGeital"herondl ttwrilew bewedo hum tertor aid be vesed Inrmleorow~e of hUedk Im

C. WASTEI)ATERIU wnst GeVIGqGOIOd-atI~ turael da.totsat" frithite (UNMFRM LOIVaO. RACOlAD1TrVEWAMT MANIFET) wabGee I onn w -In
- coiner Integrity Inadequate aid III

- O~~ter ~0. ItDE3VOIFCA1101% Cenmateorros t hdarrO Envienee ofU~ br-I asc Ii toers. ntoyesmd Outd auff o all thee MAd "bwoftbadlewr Ied, b"esor
Othr tftlyeie bort am febtE, oart" Wade Materoiao~m~ b voSfr etin o am gawMSwped.fr b, daUe eVP~ms . ItIPOfVALOWW-t.SliSL ITSWAST

- No Violations Detected on thils Shlpment I MAES.)' littib aMI4meorni to nuettie *bmhdw*VorjIoby goe Oapwboed of Trmapebiwonoreyp verMwW aqo hthg•vlod eor mwo ot, ee
FoRIS 40 1020

(K



WASTE SHIPMENT RECORDr-

1. Work siter(Generator): Name Owner's
Name US Amy Cftps of ]na1neers-Ba.timore Dist. St. han's ECC telephone no.
Mailing Address C]MM1-]EK-HTr, 10 South Road Street
City/State/Zip Ea3.t:!ore, IfD 2120-&-1715

2. Remover's name and address: Remover's
]Laraklin Eavironmenta. Servfres, Inc. telephohe no.

185 Industral Road, PO Box 517 (508) 384-6151
W rentham, Xh. 02093 .

3. Waste Disposal Site (WDS) WDS (WD5 8
IN.ame Envirocare of Utah, Clive Disposal Site telephone no: 884-0155
Mailing Address Interstate 80, Exit 49 Additional Information:
City/State/Zip Clive, UT 84029

Physical Interstate 80, Exit 49 Profile No. 14 1013 1 1 1
Site Location Clive, UT 84029

4. Name and address of responsible agency

S. Description of materials 6. Containers 7. Total quantity
No. Type m3 (yd')

RQ, ASBESTOS, 9, NA2212, iIl
RQ = 1 LB (ONE POUND)

8. Special handling instructions and additional information (provided by generator.)
~~- X3~

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and
'accurately described above by proper shipping name and are classified, packed, marked, and labeled, and

are in all respects in proper condition for transport by highway according to applicable International asd
government regulations. NOTE: Generator must retain a copy of this form.

Printed/typecname & title nuMonth -Day Year

10. Transporter 1 (Acknowledgment of receipt of materials)

Printed/typed name &title Signature Month Day Year

_ Addre~ssand telephone no. j I -

11. Transporter 2 (Acknowledgment of receipt of materials)

Address and telephone no.

12. Disc'repancy indication space Rejected:
V esO[ NoO[

13. Waste disposal site owner or operatorn CertifiCation of receipt of asbestos

mhterials covered by this manifest ex~cept as noted in item 12.

Printed/typed name & title Signature Month Day Year

Addrss ad teephoe no

12. is~rpany inicaton paceRejeted

ORIGINAL RETURN TO GENERATOR
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Eflul fre of Utah, IM. 2- MANIFEST NUMBER

4032-01-02• . ., ~ ~~WASTE MANIFEST " o2o-0
W M N E3. PAGE 'OF 24 PAGE(S)

__________________________ ANfl WAST n-gg I ~rn( 1IflPJ s 1Aflt TWitihnpf __U w E;.u I, 7IN S S P g .. iot I ____________E DESCRIPSIN FOR EACH TYE IN gTAINER i6.WASBT
PH4YSICAL. DESCRIPTION 14,CH4C t4.CPM 18. RADIOL.OGCLM. ECRIPTION CL.A8SII-9. 7 .WA-w0, 9. 10. su -, . As.Os ACONrk! AND SURFACE . COTI,,uNA TO, WAVSE wArS SOLDIFICATION WeGHT INOIVWUAL RADIONUCIMJ S AND ACTNMI (Mfq) AND S%,lle

IODENTFlCAIION CONTAINER VOLUME CONTANER RAOIATION iBMnn- DFSCRLPTOR VOOWRSS)I ORTABILIZATrION C•IECAL FORMI! CONTAINER TOTA. OR CONTAINER TOTAL ACTnITYY MJ-CLMANUMBERDI 0ESCRIPTION W EIGHT LEVEL /1 0o qII (S.0N0192 COCTMNB MEDIA TLATONG AGE NI ST AND RADIONUCLD PERCENT U
GENE~ATOR (Seem*o~ IA a J9 S P. 2A) .LS. (see Note 81 AGMN 0-cim, 8to NUMOSO NeM IA) ( ml0- ALPHA BETA.- IF'..1% - C SC-Ctmo C

ft;1_nAMA ====W-E-, ==:=====:= • -

Total 2.3510E-01 6 ,540E-03

*I 3a.*21-H NA ,NroNE" C-44 1,000OE,+01 3.3559E-02 9.070QE4,4 As0am 11115 1.3 000U0E4, NP -14o.o 0.. H--3 1.00000E*01 3.3559E-02 9.0OOE.O4
NP Sr-g0 5.000005E+01 1.6798E-o1 45400E-03

7.38 o.02 .050QE, 0 NP -O00E.42 7,8 Subtotal 2.35I1E-01 6.3640E-03

======-1 ;==== ===

Total 2.3510E-01 6.3540E-O3

oni 49.,84-H NA ,ONE/ISn C-14 t1.00OOE4O1 3.3559E-02 9.0700E-04 AS0.21 111.12 '0.000.04 NP 3.402.00 9o H.3 1.00000E+01 3.3659E-02 9.0700E-04
p Sr-9O 5.O0000E.O 1.6798E-01 4.5400-E03

7.10 012 O .0oWE48 NP &oo0,Ee.0 IV Subtotal 2.3510E-01 6.3540E-03

Total 2.355OE-01 6.3540E-03

0041 4 394" NA NONEm"P C-14 .0OOOOE.O1 3.3559E-02 9.07O0E-04 AS0.21 11.12 ,.0002.0s-o NP .e24.o 90 c1m-3 1.00000E0t 3.3559E-02 "9.07001=-04
NP Sr-S0 5,00000E+01 1,6798 -01 4-5400E-03

1.35 0.112 &W.030, Np 2.00000E.2 7.3 Subtotal 2.3510E-01 0.354E-03

Total. 2.3S10E-01 5.3405,O-3

o0wl .. S "' NA NONF.NP C-14 1.00O00Et÷0 1.3559E-02 9.0700E-04 AS9.21 111.13 4.00DE4.0 NP 1,se.o o.Z, 1H-3 1.00000E+0ý 3.3559"-02 9,0700E-04
NP Sr-90 5.00000E÷01 1.6798E-01 4.5400E-03

r..s 0.12 , 8.01ME.3 NP L0OGDOE2 7.28 Subtotal 2.3510E-01 6.3540E-03

Total 2.3610E-01 .6.3540E-03

FORA1641AH(0-l8
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FORM 54iAU IF R LO -E E RA IA T E""•"

wwUNIFORM LOW-LEVEL RADIOACTIVE Envtrocae of Utah, Inc. 2. MANIFESTNUMBER

WASTE MANIFEST I
_______ uwu.j____t-uu OY)IUTAIM Q A#JF, WASP T 3. PAGE 10 OF 24PAGE(S)

DISPOSAL. CON IMPMMAUtW:.• I WJd T-L'I -I-R• JdC N O A•'" V INTM I SFAS I

o, ,, • "" ..... PHY•LL ~ rI1t, CHEMI-C•LnESCRIpTIo RA PDIOLOCALRESCIUPTION CJ
* ".7. S. WASTE ' 11. IZ-APPROXIAE A 4., CAMON
coAND SURFACE CO T O TE WASTE SODFICATION WEIGN T" IDUAL RAOK I AND A"1MIY QVft AND StablIf•TFICATION CONTNAER VOLUWE CONTAINER RADIATO . CESCaFTmR VOLLUE(S) IN OR STMILIZATSON CNhECALFORAM % CONTAINER TOTAL; OR CON•N4R TOTAL ACTMTIY AU-CIMosAI0AJUR OIBCPFTInM WEIGHT LEVEL •.. M02 (Se4 Not& 2 CONTAIER MEDIA 4LATING AGEW CHlTINA AND RAGIONUCUO8 PsiCE" UnstbleGeN0eRATOR (Seo mate I a SL "Note 2A) ... (See Note 3) ACSNT 8-Cfs BJI NUMBEDO( Note iA) (83) +MrL o.4 .U IFS0.I% _______ C.Co

4n RA OH,, C-14 1.000002-'0 3.35592-02 9.0700E-04 As
• 111.13, <L00c-a0s H &34055-3 E.00000140 3.3659E-02 9.0700E-04

NP r-o90 5.000004E)+ 1.67928-01 4.5400E-03
73 0.12 -Iooen N l • . Subtoal 2.3510,-01 6.3540E-03

Total 2.3510E-01 6.3540E-03

awo 4 NA C-14 1.000O0E+.0 3.3559E-02 9.0700E-04 AS0.1 11.131 4 -000000 NP &34080" -. H-3 1.00000E40 3.3659E-02 9.0700E-04
NP Sr-90 6.00000E+o0 1.6798E-01 4.5400E-03

7.I8 0.12 L000.43 NP 40000.402 Subtotal 2.3510E-01 .35402-43

Total '• 2.30E-01. 6..3540E-03

QEwi 1. & - P 0 NA NoEn0 C-14 1.000002401 3.3559E-02 9.0700E-04 AS0.21 111.13 4•.00008- - NP u•oooeo.m H-3 1.00000E+01 3.35,9E-02 9.0700E-04
.. Sr-g0 5.00000E+O 1.6798E-01 4.5400E-03

7.35 0.12 o8.0009-03 N' z.ooooe.*". Subtotal 2.3510E-01 6.35402-03

Total 2.3510E-01 6.3540E-03

07111 4 3NA 0NO W C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS0.21 111.13 0oC.0A NP 3- o.Z-0.C0 I-M-3 1.00000e+01 3.3559E-02 9.0700E-04
NP Sr-S0 5.00000E+01 1.6798E-01 4.5400E-03

7.0 0.112 .o0 43 NP ooM00,8 7.3S Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E-01 6.3540E-03

07--21 .NA "OHEnP C,14 1.00000&+O1 1.00646-01 Z720DE-0
3  

ASO.21 27 "4.5o m0s Np •0E4 Hr-3 1.0000001 1.00641E-01 2.300E-03NP r-90 5.000002+01 5.0320E-01 1.3600E42

1.358 0. - NP ±0000. UbtOtal 7.0448E-01 1.9040E-02
FORM 541A (10-06)



Envlroafeof0ah'l-- 2.MNFSTNME
FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Eviroce of Utah, Inc. 2. MANIFEST NUMBER

4032-01-00WASTE MANIFEST
U. .... .3. PAGE 1 OF 24 PAGE(S)

Ut:iP~iL f.; N1A•Ic•'•(;H/ IllH•WAST DEn I•-•J °I O .• TY•]¥P E WN CO•NTAINER W 6W-A$Tr

P0•.CALuCc, 14. CHE2OE ;CRFION1 . OO CLASStFI*II. WAST 0. 1. OUIFAC6 I. 2. APPRO)SMATE 13. CATIONWASM 9. 1. SAWACE 
A-ClansCONTAINER AN SURFACE CONTAMINATION WASTE WASTE SOFICATON WEIG INDDUL RADIONUCLIDES AN ACIMft AN table

IDENTFICATION CONTAINER No3WmE CONTAINER RADIATION •.JO0UM&. OESCRPTOR VOCLU0S)IN 4OR STABILIZATION CNICAL FOMW % . CONTAINER TOTA14 OR CCT4TAINN TOTAL ACTIVITY ANJ.Clea.A
NGEBERI DESCRIPTION WEIGHT tEVEL 0d1/,O*CM2 (See NOW 2 CONTAINER MEDIA C•LATING AGEM CHIUATING AND RAOIO1JCUDE PERC UnAbl

LNMMTo (So Noe 16tLf.2A) ee Noelo) AGENAT IaID Nutvlaw8$ tWe 1A) 003) Mt ALPHA BETA-FT3) oIf 1% B-COs C
_______________________MUM____ RADIONULIDOES P*Cv = - 0-ClaSMCC

otal 7.0448E-01 1.9040E432

o071 ..1. NA t$ONFn•P C-14 1.0000E+0 1.0064E,.0i 2.7200E-03 AS
Oal 292• 0.01100.4 NP 2.1000E-oH H.z. H-3 1.00000E+01 1.0064E.01 2.7200E-03

NP Sr-90 5.00000E+01 6.0320E-01 1.3600E-02
7.35 0.n -. 00E-0 KNP 2.1u000402 T.5s subtotal 7.0448"2- 1.90406-02

otal 7.0448E-01 1.9040E.02

07311 4 29.33.4 NA NoEW C-14 1.00000E+01 1.0064E-01 2.7200E-03 As
0.11 2M2.5T -. 0000oe.0 NP 3:.400• 0 1 o,0 H1-3 1.00000E+01 1.0064..01 2.7200E-03

o- Sr-90 6.00000E401 5.03205.01 1.3600E-02
T.35 0.32 .000E43.. Np L.000062 4.3 Subtotal 7.0448E-01 1.9040E-02

Total 7.0448E-2 1.9040E-02

own 4,9.2" NA "CHEW, C-14 1.00000E+01 3.35659.-02 9.0700E-04 AS
0.21 111,13 ý.•0000o.0 NP .4NE0.os 0 H1-3 1.00000E+01 3.350E-02 9.0700E-04

NP Sr-90 5.00000E+01 1.6798E.01 4.5400E-03

Tx;2 CL12 -:.00015-02 Np 10000E+01 .3 Subtotal 2.351GE.01 6.35402.03

Total 2.3510E-01 6.3640E-03

0N - 22.M, NA C-14 1.000005.01 1.0064E-01 2.7200E-03 As
0.21 002.07 <.00000.05 NP 12400 o.1 H-3 1.00000E01 1.0064E-01 2.7200E-03

NP Sr-90 5.00000E+01 5.0320E-41 1.3600E.02

7.35 0.32 <ML00E.03 NP 0.00613 7 Subtotal 7.04484-1 1.9040E-02

Total 7.04480t 1.904E-02

FORMSAI1A(10-90)
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0 0
FORM 641A UNIFORM LOW-LEVEL R/DIOACTIVE Envlro•r of Utah. In 2. MANIFEST NUMBER

483201 -02
WASTE MANIFEST.

3. PAGE 13 OF 24 PAGE(S)c.nwmTANFR ANn WVA-m apsc~m wcmr (CnN I TINO IA'inb II _
.. _UI __M__•_ F_____:_____ WA__.__SC______R__________I_, ._C__AI. 5.WZSR-

'6.& 7 . 8 . W A S T E 9 . 0 1 & R1 192LOGPC A L D E S C R IP T1TN C L A S S I F A
1l A 1 'CAMlON

COANIDNER AID SURFACE CONTAM1NATION vom WASTE SOLOMnICATION AS-CL6IS RADAONCUDE AM W (MBal ANO $w
0ENIF1CA¶ION CONTAINER VOLtUN CONTAIN4ER RADIATION DS OEISOR VoUJMi8)) 9OR S"ABU.ATIOm CHENICAL FORY % CONTAINER TOTAL, OR CONTAR TOTAL ACTIVITY AUCIaSSA

NUMNERI OE9CEPMN WEIGHT LEVEL 8)/0 m 00 c3- (Sme Not. 2 CONTAINER MEDIA ,H.ATING AGM CH1aATIN AND RADIONUCUDE PERCENT Umwbe
GENERATOR (SeeNoAwI& (.dJ9). , A Not 2A) (Saoa3) AGENT B•a

IDNUMBER(S) N INA (03) %ft ALPH NF>A1 C.Cass Crjtengr QU"RA01OWKCMES OC7,qm 1 g •

Total 2.3510-01 . 6i.3640E-03

1131 4 39.29-" NA NoN-NP C.14 1.000001+01 5.0320E-02 1.3600E-03 Ass-
i21 1S.49 4*m090EQ NP 3.-40O.46.o" H-3 1.00000E+01 5.0320E-02 1.3600E-03

Np Sr-D0 &.000000+01 2.5160E-01 6.8000E-03

T..m 9.17 -C&AMaee.3 uop 2 e-,s Subtotal 3.5224E-0 9.5200E-03

Total 3,5224E-01 9.5200E-03

13 4 HA oN.C14 1.00000E+01 5.0320E-02 1.3600E-03 As
0.21 1S&49 <.Eo-C0s NP &.34=• s .8 H-3 1.00000E+0O1 5,0320E-02 1.3600E-03

lip Sr.90 5.00000E+01 2.5160E-01 6.8000E-03

7.39 9.17 40IM03' NP ZCOOOE.92 721 Subttai 3.5224E-01 9,520012-03

Total 3.6224E-01 9.6200E-03

13 4 36 NA CONE•1 C14 1.00000E+01 5.0320E.02 1.3600E-03 AS
9.ll sL49 4 oM9.06 NP 3-O.E340. H-3 1.00000EOI 5.0320E-02 1.3600E-03

NP Sr-oG 6.00000E0E÷ 2.6160l-01 6.8500=-03

7.35 0.17 -*.0M4.03 NP 2.000c-•92 Subtotal 3.5224E-01 9.52006-03

Total 3.5224E-01 9.52005-03

13.11 4" C-14 I OOOOO1 .00000100 5.0320E-02 1.3600E-03 AS
0.21 1s9649 4•.99099.08 P 3.3449 0. H-3 1.00000E+01 5.0320E-02 1.3600E-03

NP Sr-90 5.00000E.01 2.5160E.01 6.8000E-03

T.33 &17 4M21093 N0 2AQ0G9 998 Subtotal 3.5224E-01 9.5200E-03

Total 3.5224--01 9.6200E.03

ForeM 540A (10-88)



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocaf of Utah, Inc 2. MANI EST NUMBER

WASTE MANIFEST 
4032•4I2

_3. 
PAGE 14 OF 24 PAGE(S)

P14.93TIN Cr I1 RAI0OLOG C L OESC1JP.NCLJS
PHYSCALESC~ rr'N U CHMAMIMALOMEC~tPIDNI .CATION

S. 1. 8. WASTE 0. 10. SURFACE il. 1LAPPROX86ATE 1. ASTION A

CONTA4NER AND SURFACE CONTANNAFION 1AW4TE WASTE SOUDIFICATION WMIGHT INDIVOUAL RADIONUCLIDE8 AND ACTIVITY (MV AEND ta-m

IDEN1IPATION CONTr4A.R VOLUM CONTAINER RDIATION DESCRIJPTOR VOWUMS)IN ORSTABILIZATION CWESICOL FORM % CONTAINER TOTAL: ORCCMITAINETO1L ACTIVITY AU.CIa"A

KIUMSU ODESCRIPTION WEIGHT LEVFL dptlE aE2 (see lI"2 COiTAT4M MMDIA ONSIAIG C.HEULM AND RADIONUCLDE PERCENT Unmwe

GENERATOR (See Note IS & JOL a-C "a B S oe3 GN t

to NUMIB(S) NWto IAI 0to) J9) mSvIhw WIN A- WFa1% --- ___ C.Is
_________ALPHA___m RAOIONULIUDES 0Cw ma - ale

4 NA 0 C-14 1,00000D401 6.0320E-0 1.3600E-03 AS
02o 1 sus <tSoooos.os e s.&o10 oo H-3 .I.00000t81 5.0320E-0 1.3600E-O3

.NP st-g0 5.00000E401 2.5160E-01 6:80g0E-03

7.3 0.17 <•3oCE-, NP Z000015-0 Subtotal 3.52244Ew1 9.5200E-03

Total 3.6224E-01 9.5200E-03

12511 4 'A NONEMP C-14 1.00000E-01 5.0320E-02 1.3600E-03 AS

.2 lSeAS .B0.0AOs uP 21.4G-06 0..0 H-3 1-O1.000E+01 5.0320E-0 1.3600E-03
NP sr.90 5.00000E401 2.51605-01 6.8000E-03

7.35 0.117 <5.0E.43 6W N - "r00540 Subtotal 3.6224E-01 9.5200E-03

Total 3.5224E-01 9.5200E-03

12/1 " 4 30.2"5 NA NOtEP C-t14 1.000001+01 5.032015-02 1.3600E-03 AS

o21 "S..9 <saoE.. N 3-14GUoE: 1-3 1.00000E+01 5.0320E-02 1.3600E-03
NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03

7.25 0.17 .8.0004S NP Z.oE400502 Subtotal 3.52245-01 9.5200E-03

Total 3.52245-01 9.520012-03

ZI 4 5 NA NONFP C-14 1.00000E+01 I.6798E-02 4.54OOE-04 AS
02" OS.77 4.I0504-5 NP &34M4.0% H!-1 t.00000E*01 1.67'9E-02 4.6400E-04

NP Sr-90 1.00000E+01 8.3990E-02 2.2700E-03

7.35 0.07 <0.oAo-03 NP 2.0000E+02 Subtotal 1.1755-01 3.1780E-03

Total 1.1759E-01 3.1780E-03

39Xt0 4 -N -14 1.00000E+01 1.67905-02 4.54005-04 AS

0.21 6177 lam0E-54 NP 3.2W400.0 H4 1.00000E+01 1.67985.02 4.54D05-04
NP Sr-O0 5,00000E+01 8.39905-02 2.2700E-03

7.25 0.07 ,-a.015-03 NP 2.0000•.+40 Subtotal 1.175"5-01 3.1780E43

FORM 841A (10-0



( C (

FORM S41A UNIFORM LOW4.EVEL RADIOACTIVE Envirocare of Uah, Inc. z2m. SmMSm
•WASTE MANIFEST'" o2to

T A S 3. PAGE 15 OF 24 PAGE(S)

uANQ.••i , WASMul~ nFA MnN .hNI~a . WASTE nl.•' OECPRlN FOR E-ACHWASTE rnne IN Y )'uNTA, R W6WASTE

PHYICAL E2O1Esm 4. WVCA r ESCRPTION ;G.R •O tOS oN CLASSl-
S C• 7. 8. WASTE • . 18 S 11. GTPIOOXNA IS. - CIO

CONTrAINER AND SURFCE CONTAMINATION WASTE WASTE SOLIDFICATION We1n"0 DMONDUALRMOIONUCUOES AND ACTIVIY (pMk) AND Stoe
WENTFICAT101 CO4TAS VMUJ cOtorAINER RAIATION 9omm2.. O TOR VOU )IR STAI8JZATKOM C CAL FORU % COTAIaNRTOTAIORCONTARNER TOT1. ACTITY AU-ClsAGEuSCi OORIPTIOR LEVEL dpswlSg0o (an No" COIT=IN W1 7 CHEULA1NGAGEN CIOSLATIH ANO RAOIONOJCE PE1 Wsbla

G4RATOR (S- Nt o•le 2 .. (SeS Note 3) AGCENT C.cla C
ID .NtIER(S) Note 1A) ALPHA BETA- ._C-080._ _ C

-,RA_ _UC 8 P_,_ Nee

1.1759E-01 3.1780E-03

TIM 4 3,9.-" RA KOKEMP u IC-44 1.)000OOE40 6.0320E-0ý 1.360015-03

8J m 168.48 400E0S UP 3-4M48a2oE 0 H_3 1.00000E401 5.0320E-02 1.3600E-03
OP Sr-O0 5.00000E401 2.51602-01 6.3000E-03

7.3 43.17 $.ONE6.GS HP 0.00005.." Subtotal 3.5224241 9.52002-03

Total 3.5224E-0t 9.6200E03

14*1 4 3.9 NA Noe C-14 t.00000E+01 5.0320E-02 1.800603 As
aA s as e 4.055.s NP 15000.06N 14aH 1,OCOOE- 01 5.0320-02 1.3600E-03

UP Sr-SO 5.00000E+01 2.51 60E-01 6.8000E-03

7.3 . 8.17 44M.L003 NP Z000" 0-00I Subtotal 3.52242-01 9.5200E-03

Total 3.5224E-01 9.5200E-03

143M 4 3%29.H NA 00NP C-14 1.00000E+01 6.0320E-02 1.3600E.03 AS
82 150.48 -8.00M-050 P 3.M400. 0.20 :-3 1.00000E+01 5.0 32 0E-02 

1.3600E-03
NP Sr-SI 5.00000E+01 2.5160 -01 6.8000E-03

7.38 8.17 .08.o.0, NP 000oE4.2 Subtotal 3.8224E-C0 9.52002-03

Total 3.5224E-24 9.5200E-03

14041 4 39,2" KA 0owp C-14 1.00000E*01 5.0320E-02 1.36a0E-05 AS
0.21 110.4 s.me0-as NP 3-34000-M01- 1.00000E+001 6 0320lE..02 1.3600E-03

NP Sr-i0o 5.00000E.0I 2.5160E-01 6.8000E-03

7.6 G.1T 4500.03 HP L4404902 7m Subtotal 3.5224E'o- 9.5200"-03

""Otal 3.2242-41 9.520E-03

FORMW41A(10.,9)



FORM S41A UNIFORM LOW-LEVEL RADIOACTIVE nvirocae of Utah, Irc. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-01-02

_________________Tlfl1 - -I. 3. PAGE 16OF 24 PAGE(S)
_______LCUIM_ _HPO N WASTE O$rscgi__N FR EACH WASTlE TP IN NT] ... - WASTE

PHYSICAL DESCRI 7O. 1W4. C.HEMICA0. 02: PTIO. ,ADIOLOCIAL 0SCPN C.JASSIFI-
, WASTE a. 10. SURFACE 11. 12. APPO5MA0I 18. CATION

CONTAINER ANO SURFACE CONTAMONRTON WASTE WASTE SOLOO'ICATION WEIGHT INDMIVUAL RADIONUCLIDES ANO ACTITY (M") AND AS-CtA
IDENTIFICATION CONTAINER VOLUME CONTAINER RAPDATION ,MlmJDom DESCRIPTOR VOLUMIES) IN OR STABIUZATION CN.hSCAL FORM! % CONTAINER TOTAL, OR CONTAINERTOTAL AcTmT AU-.CIA

WEMBEN DESCRIPTION WEGHT tZVBL dpt0O09m2 - (See le 2 CONTINBER MEDIA CHELATMOAGEJI CHELATIN ANORAOINICUOEPERC8.•4. UmIe
GGNERATOR (S40 mm0 I a~~eA (SONGI20) AGN B-Cw=S 1Ct0 Nt0AR0S) Noe 1A) -SI M ALPHA _ __TA-_ _____ LFO ___ _ .._RC

.... ,, m0 •AlMM RAOWONJCIJOES VAGqm~ mCI

1001 4 R NA NONBNP C-14 1,00000E+91 5.0320E-02 1.3600"-3 As
o.2 14 40.000015.05 NP 23-400e6os 02 -3 .000OEW 20E-02 1.3 M03

NP Sr-90 5 + 2516OE-O 6.8000O-
7.M5 0.17 ,8.009.03 RI 10m00•6Z 1,25 Subtotal 3.52241-04 9.52002-03

Total 3.5224m41 9.5200E.03

1 4 394 NA NONCP C-14 1.00000E2+ 5.0320E.02 1.3600E-03 As
0.S1 1 .Noce-as49 00 .0 NP 2.3S00.00 0.20 N-3 1.00000+E01 5.0320E-02 1.3600E-03

" .... _NP Sr-90 5.000E+O01 2.51601201 6.8000-.03
7.2 0. ,.5.0000.03 UP 2.0000.02 72.26 Subtotal 3.52242-01 9.5200243

Total 3.5224A-01 9.5200"-03

1SM1 4 39.2" -NA4 NONNP -14 1.000002.01 5.0320E-02 1.36006-03 AS
0.21 1S0.4s9 •'0.000•0s mp 2.240004 S.IM H-3 1.00000E+01 5.0320E.02 1.3600E-03

NP Sr-90 5.0000OE+01 2-5160E-01 6.8000E-03

T.5 0.07 0 <&=.F023 NP LOo0.0 7T.5 Subtotal 3.5224E-01 9.6200E-03

Total 3.52241,01 9.5200E-03

lsl 4 .0.29..N•A NO.E.NP C-14 1.00000E+201 5.0320E-02 1,3600E-03 AS
0.21 10S.4S •5.0000•0- NP 2.40E000 0m H-3 l.00000E+C1 5.0320D.02 1.36004-03

NP Sr-90 5.000001+0' 2.5160E-01 6.8000E-03

7.25 0.17 60.000E.03 NP 2.0000E0.0 7.m5 Subtotal 3.5224E-01 9.6200E.03
== =:=•.---

Total 3.5224E-O1 9.200E-03

170o 4 2,..5-N NA NONF.P C-14 1.000002E+0 5.0320E-o2 1.3600E,03 As0.01 10.49 4a.00000.0s NP 14000.06 0.90 H,39 1.O0000E2.)I 5.0320E-02 1.360¶0E-3
NP Sr.S0 5.00000-Q+01 2.5t602-1 .500E0

7.315 0.17 0.0000. N, 2.00000402 7.28 Subtotal J3.5224E-01 9.52002.03

FORMP541A(IO0-96)

( (i
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVEwE Enviroare ofUtahI, 2lMA7 IES NUMBER

WASTE MANIFEST2 2
cn I " M5J74 3: PAGE 17 OF 24PAGE(S) %

• ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T DEPJJ U,'XU.~eUJ ,Wq •S•,T( " 4 ;c'FOR EACH W•'• I~mc, €Om;tNeR• eW
PH''StALUCRITIO 11. C~lMCALE; RIPINCAIOMN

S. 7. S. WASTE a. " o. SURFACE Z2 2 .2.APPROXIMATE IS. =AIPCIMACONAIAS AM SURFACE" CONTAMITIArON WASTML WtmT SOLID.IFICATION WEIGHT INDIVIDUA. RADIONUCLIDES A•O ACTIVITY M(q)AND AStaleIDENTIFICA•ION CONTAINER VOLLR. COT•INVJER RADIA•ION m DESCRIPTOR VOLU.E(IN OR STABILIZATION CHEMICP.L FORM6 col4T AtRTOTAL. OR CONTAiNERTOTAL ACTVITY AU-CGls A
NME DSRPINWEIGHT LEVEL dpulG00092 (99W Solo 2 CITSR MEDIA CHELATING AG CIIELATINQ AND RAOIVNLIC4ME PERCENT uaalGU4UV(ATOR (5o. Not* 15 N0LLCat 2A) E (Boo Hots 3) AGENT IIClaso a

ALPH ___________ ______ 1A)____STA____ ý. RADIONUCLIDES mig2L.. less..... C

Total 3.5224E-41 9.5200E-03

171t1 4 *29,-1* A rOIIJp U-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
0.21 155.4o 4,•.000(13 NP P .3-40E-M H4-3 1.00000E+01 5.0320E-02 1.3600L-03

NP Sr-90 5.0 100E+01 2.51601-01 6.8000E-03
:7.35 0.17 U.0009P -N00E209 T.0S Subtotal 3.5224E-01 9.5200E-03

Total -3.s2242-01i 9.520015-03

17l 4 39.24.. NA NomeIIe i-14 1.00000E201 5.0320E-02 1.3600E-03 AS
0.21 1SS49 4,S0,5.-0 NP 314M46 am H4 1.0000E+201 5.03204-02 1.3600E-03NP Sr-90 5.00000E501 2.61604-01 6.8000E-03
T.=2 0.17 <.5c:-43 NP X911009.111. T.36 subtotal 3.8224E-01 9.52002-03

Total 3.5224E-01 9.5200E-03

7T411 4 mm.20-H NA NONSF-P C.14 1.00000E+01 6.03202-02 1.3600E.03 AS
oI 5491 0P SAME90 H4-3 1.00000E,01 5.0320-42 1.3600E-03..NP St-sO 5.00000E+01 2.5160-01 6.800E-03

7.0 .171 .. 0NE-0,3 UP 2oG0E0,50 aubtotal 3.5224E-01 9.52002-03

Total 3.6224E-01 9.52005-03

'" 4 39- NHA NON5 P C.-14 1.00000E+01 1.97989-02 4.5400E-04, As0121 95.T1 4.00l00 HIP 1i40,0141 I0 H-3 1.00000E+01 1.6798E-02 4.5400E-04
NP Sr-90 S.000002+01 8.3990E-0 2.2100E-03

7,.3 0.01 4.50.03 NP 2,00-5.2 7,4s Subtotal 1.7594-01 3.1782E-03

Total 1.1759E-21 3.17805-03

FORM SOIA (1045)



0 0
FORM 5,1A "UNIFORM LOW-LEVEL RADIOACTIVE Envircare of Utah, Inc., 2. MANIFEST NUMBER

WASTE.MANIFEST 403241402

____ UIW LU, ANn WARUF, n•era 3 2 iUI Wo P FE W;*. PAGE I dTNOF 24 PAGE(S)

0. &7. 0 WASE 9. to. tINFCE ~L .. EA CH~~L WAS E A3 TY. INOGCA 0 ASStIFI
' ~ ~ ~ ~ ~ P f Z A 13 DFSCR W M MN " 14 ,' CHE MIP,• O -,• l O .5 A ( LGCAL 06 CRIPT10PTIO N C A TION-

IlR32T i CAtlIONS. 7. e WASTE 9. 10. SURFACE 11. 11AP'PRO~MMTE 13. •3s

CONTAINER AND SURFACE CONTAMINATION WASTE $ OLDIFICATION WEGHT INDIVIDUAL RADIONUCLIDS ,AND A M , AND St"l,8
IDENTIFIrOAON CONTAINER VOLUME CONTAINER RADIATION .MfaI0g. DOESCRITOR VOLUI,-•IN ORSTA1F, AION CHEMICAL.FORFI % CONTAINER TOTAL, ORCONTAINERTOTAL ACTMTY AU.ClaOA

NUMIERI DESRIPTION WEIG14T LEVEL deavloo n2. (See Note 2 CONTAINER MEDIA CHEATIN AE CHEILATfNG AND RADIONUCIDOE PERCENT Unstabl
GENERATOR (See N&IIA I JS &.C-aso
I ONUMMEEN(S IA)t (8+ AL__PHA BETA-, , .1/., .C-Cf" 0

_______-__M_ _ RADIONUCUOES . CV- m Mao M. .1 4 3.23-H C-14 1.00000E+01 50320E-02 1.3600"-03 AS
0.21 156.4 S8.040E-0S NP 3.4OE.8 0.0 H-3 1.000005401 5.0320E-2 1.3800E-3

NP Sr-90 5.00000E-01 2.51G0E-01 6.8000E-03

T.35 0.17 r .5o0oE-o$ NP 2.ooOOeft 76 subtotal 3.5224E-01 9.5200E-03
] ~===:=1 ====::==

Total 3.S224E-01 9.5200E-03

.4- ..- H NA 4OEW C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
0.211 16&49 4060OE00 NP &s4ma0 H-3 1.00000E+01 5.0320E-02 1.3600"-03

NP Sr-90 5.00000E-01 Z5160E-01 6.8000E-03

t.8 0.171 4S.0005.03 NP INoOE402 7.3s Subtotal 3.'224E-01 9.5200E-03

Total 3.5224E-01 9.5200E-03

4n 4O C-14 I.00000iE+0 5.0320E-52 1.368OE-03 As
.21 ISS40 .050o025 NP 3.=E00 0m H-3 1.00000E-01 5.03205-02 1.3600E-03

NP Sr-90 5.00000E501 2.6160E-01 6.8000E-03

7=1 0.17 8.8000E-2 0 P Z.s00OE-02 a.a Subtotal 3.5224E-01 9.52005-03

Total 3.5224E-01 9.5200E-03

1ism1 24,3s- NA NONEMP C-14 1.000005401 1.0064E-01 2.720015-03 As
25 8.o400001.0s 0 KIP 3.1400•4 .o H-3 1.00000E+01 1.0064E-01 2.72004-03

NP Sr-9O 5.00000E401 5.0320E-01 1.300E-02

7.5S 0..2 4000E-02 NP z.000082 TM Subtotal 7.0448E-01 1.9040E-02

Total 7.0448E-01 1.90401-02

181 £ 20.30-N NA NONNP 014 1.00000.E01 1.0064E-01 2.7200E-03 AS
021 20W <.80-o1 NP, 324oo0_. .- 0.20 NP - 1.00000NP01 .004E-01 2.7200E-03

up__r-$0 5.000005+01 5.0320E-01 1.3600E-02

7.38 0.32 4000.03- NP I 00I8I Subtotal 7.0448E-0( 1.q040E402

FORD$4AS4I~O-M6

( (
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FORM S41A UNIFORM LOW-LEVEL RADIOACTIVE E.vrocr of Utah, Inc. 2. MNFEST NUMBER

WASTE MANIFEST 4032_-002

"fl"TA &rWmi 70 nN .=NIIAnR 3. PAM3 19 OF 24 PAGE(S)

P1HYWQAL DE ONPIK 142f7C PTIP11ON 15. RAQIOLOGICAL0ESC.PTI1ON CLASSIF•I,8. 0. 8. WASTE Q 10. SURFACE 11. 12. APPROXOMATE 13. AS-ONA
CONTAINER AND SURFACE CONTAMIATIN WAVTE WAM SCOLIIFICATION WEKff MCUALR~AO*KM13 PSODAOIIYVN1ft $We. P410tnICATON CONTAINER VOUme C P.NM RAM•ON mgnOL DESCATOR VOLUmEM)OA ORSTABILIZATION CHEMICAL FOR1 %" CONTAINER TOTAL OR CONTAENER TOTAL ACTIVTY AU-CIas. ANUM8ER8I DESCRIPliON WBGIHT LEVEL *anlI002. (S4. Hote 2 CONTAINER MECLA MLTING AGEr CHELATIN. ANO RADIONUCULE PERCEIN U.1sSOO

GENERATOR (sm NOS* 1 & NOW. 2A) .J).. (S-. "do 3) AGENT .ci 601*v NU&BER45) HIA. IA) m(""I _______ _________ 015C
____ _ RADIONUCOIDES mc;

Total 7.0448E-01 1.9040E-02

2m 4 ....- NA NOIEJNP C-14 1.00004E+01 1.00649-01 2.7200E-03 AS
em21 2=6..7 o8.90M0, NP 3.o40.0- 0.20 -'3- .00000E+0 1.0064E-01 2.7200E-03NP V-0 6.00000E+01 5.03206-01 1.36006-02

7.= 0.32 up00.0 NP 000602 7.5Subtotal 7.044SE-01 1.90406402

Total 7.044SE-0t 1.9040E-02

2o14 " ..- NA NONEJNP C-14 1.00000E+01 8.3990E-02 2.2700E-03 AS0 7 721 4M.000o45 NP 334M4101 am Y.. H- 11.0000OE+01 8.3990E-02 .2.2700E-03NP 5.000005-01 4.18106-01 1.1300E-02
T.2s 0X <.Oo0-03 NP 2000.E0 7M Subtotal 8.8608E401 1.5840E-02

Total 5.8608E-01 1.5840E-02

236.. 4 233S-N NA NONEIIP C-14 1.000006+01 1.0064E-01 2.720OE-03 As0.21 291.7 1.0000E-04 NP 1 o00.0a H-3 I.O1000E+01 1.G0646-01 72005-03
NP SrV-0 &.00000E+01 5.0320E-01 1.3600E.02

7.35 0.32 00o00 NP t.000 2 73 Subtotal 7.0448E-01 1.9040E-02

Total 7.0448E-01 1.9040E-02

2014 2k.1 HA NONEW r-14 1.00000E÷O0 8.39SOE-01 2.270E.03 As021 207.1 0.6•O0-4 NP 48. 0.8 1 1.00000E601 8.3990E-02 2.2700.E03
NP Sr-90 5.00000E+01 4.810E-01 1.13009-02

7.30 0.2 11.000E-02 NP 2.00E 2 .33 Subtotal .. 8606E.01 1.5840E-02

Total 5.86081-01 1.68406-2

FORM S41A (10460)



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocae of Utah, Inm. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-Gi-002
3. PAGE 20 OF 24 PAGE(S)

.U 5PQ5A•L Uw IM*#C•- k4 UFIO••P[iN, .. WASTE• W•SCRIPT Nl F4•OR EACR• WASTE• TYPE IN CONTIAINER 18.WASTE

PHYSICAL__ ________ isLOZ RI RAGIOLOOICA[ OESCRIPTION!CASI
& & 7. . WASTE 1. 0o. SURFAP 11. It .uROXO TE 1s, cAT04

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WeICHT INOMDUAL RAJ2IONUCLIDE13 AND ACTWITI MWa AND AS.CCaSA
iDENTFWATION CONTAINER VOLUME CONrAINER RADIATION DESCRIPTOR VOLUME(S)IN OR •IASBIZATION GCHEICAL FOR/ % CONTMAMETOTAL-OR CONTAINERTOTA.ACTIVfY AUtANJM0ERs ' DESCRIPTION WEIGHUT LEVEL V0012 a(See NM 2 CONAINE MEDIA NO AGE CHE.ATIN AND RADIONUCLIDE PERCEJK NTttd+

ENATOR (See M &e 3& & Note 24) .(S Nate 3) AGENT
to NUMBER(S) Nate IA) ,rh- -,", ,Fo., c-IAc

2"n1 2a,3" NA A0•ENp C-14 1i0000051-t 6.0970E-02 1.8100E-03 AS
.21 MA.SI <I.C0E-a NP 32 -" O.20 H-3 1.00000E+01 6.6970E-02 ;.8100-03NP Sr-90 5.00000E-01 -3.3559E-01 9.0700E;03

7.35 &, . 0o-OU NP ,OoooE02 'Subtotal 4.6953E-01 1.26S0E-02

TOtaW 4.6953E-01 1.2690E-02

MR 429.m MA NO4fNP C-14 1.000002E01 8.39902-02 2.2700E-03 As
S21 24.M .o.o06CE4 UP 3-4Mo. 0.20 H-3 1.00000E+01 8.3990E-02 2.2700E-03

NP Sr-g0 5.00000E+011 4.1810E-01 1.1300E-02
7.39 0.27 0i.009-02 NP .9005••.2 Subtotal 5.8608E-01 1.5840E-02

Total 5.8608E-0 1.68402-02

24;1 29," NA NONEINP C-14 1.00000E+01 8.3990E-02 2.2700E-03 As
C.21 247.21 el.OO00E-04 NP 3.&34- om9 H-3 1.00800E+01 8.3990E-02 2.2700E-03

NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02

7.35 o.n IAWos.s- UP 2p.5oEK2 7.35 Subtotal 5.8608E-01 1.5840E-02

Total 6.8608E-01 1.584E-02

255 4 29,3" NA NONE"1 C-14 1.00000E+01 6.6970E-02 1.8100E-03 As
*.-1 201.95 al.,oSE.04 NP 34M580M2 04 H-3 1,00000+0 6.6970E02 1.8100E-03

NP Sr-90 6.00000E+O 3.35912-01 9.700E.03
7.35 0.32 <.o0o4 NP 2.00009E"2 T5 Subtotal 4.69532-01 1.2690E-02

Total 4.81953.01 1.2690E-02

4 a UA NoNE. C-14 1.000002E01 1.6798E-02 4.5400E-4 As
0.21 56.77 E.oSooe-o4 Ip s0E-e 54"'H 1.00000E201 1.8738E-02 4.54002-O4

NP S-g0 5.00000E+01 8.390E-02 2.2700E-03
7.32 o.7 <S.OQEE.2 NP 2oo.o55.57 Subtotal 1.1759E-01 3.17802-03

FO5 S41A (10-9S)

( (\
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envilro'a of Utah, InD 2. MANiFESTNUMBER

WASTE MANIFEST iPA00;.
.... ............. fl ..............................- . .. . . ... . . .- - - - - PjG Z "OF •-•G•(S ...

X- CATION
S. 6. T. 4. WASTE 9. 1. SURFACE Ii. 12.AIPRO.SMA'CM I& AS09.H 19. A

CONTAINERI AM SURFACE CONTAMINATION WASTE WASTE S•OIFICATION W IHTDIBMOL RA ONUCLDES AND ACiVIT'Y (MtAND Sa
VIrI~'FICTIoN CONTAIN9ER VLUME. CM431 Uj3jTp.H ..M CESCRIPTOR VLUME(S) I4 0! TS.LIZATION CHEjMICAL FORLV CO NTAINERTOTAL; OR CONTAINER METAL ?CTMIT AU-CMANLIJ OESCRIVIOME WEIGHT LEVL RADIA00TcION (See Not& 2 CONTAMIER GAOU. TAING o .7 A4t)ACIO?4UCULEPERCBET Unst
GENERAiTOR is" tIW. IS a 96 -w -P 2A

N=1A NJJMERS BETA.lIF

T'otal 1.1792•9-1 3.1780E-03

3141 4 3941H A NO0N.1P C4 1.0000012-0 "1.6798E.02 4 04.SW-OE AS
0." 65.77 -LOME-" UP 3..4"B 0;-" 1.00000E+01 1.67981-02 4.64002E34

NP Sr-9O 5.00000E+01 8.3990 -02 Z2700E-03

7.3s U.? 4S.•.0E•43 P 2.000E.t. 1.1759up-1 3.1780E-u3

1.1769-01 3.17802-03

21 4 29.9 NA NO•NP' C-14 1.00000E+01 6.6970E-02 1.8100-03. AS
0.21 2M195 N.00.8 Ph &140091O 14 1.0080020EW 6.697GE242 i.BiDDI-03

up r-90 5.00000E401 3.3559E-01 9.0700 ,03

0.. 22. 4&.0315- NPp 2AoOE402 Subtotal 4.6953E-01 1.269OE-02

Tiotl 4.6963"-01 1.2690E-02

31 4 3"-H NA ONINtp C-14 1.00000E,-01 1.5798E-02 4.,64CE-04 AS
9.2' G&Tr &G.17 E415 Np . -90 H.S 1.000U003-M01 w 1.679824-02 4.5408E-04

.p S'-So 5.000002E01 8.39901-50 2.2700E-03

7.3 9.o07 4.o0 oc-3 mp P .•I -cooz Subtotal 1.17599-01 3.178CE-03

l1.175-01 3.1780E-03

290I1 4 29'"•"S RA NONE.P' - -14 1.00000E+01 6.6970E-02 1.8100 3-03 As
1 2911,15 PP s.11-3 1.00000E+01 6.69TOE-02 1.81009-03

S • Sr-60 5.00000E+0 3.366;E-01 9.0700E-03

I'm 0.22 'IA.0G0E- NP X510094f. Subtotal 4.69532E" 1.2690E-2

Total 4.6953E-01 1.269O-02

rOOM 541A (104S9)



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocara of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-..o2
3. PAGE 22OF 24 PAGE(S)

USV.I¢•.e.U ýU1=li ,ImK WASTE DEWR•fIPT11ON FOR 00' WASTE TYP IN C•NFR 1ILWAS

PHYSICAL9EIPTION 13,3/5J'kJ53IO IS, RAOI3OLOGL OFSOIPTION'JI I CLASSIFI.CATION
6. 6. 7. 8. WASTE 0. IM SWURFACE iZAPPROMIMAT• a A".CIA

CONTAINER AND SURFACE CONrTMINAIION WAM! WASTE SOUDIFICATION WEIGHT INDIVDUA. RLADIONUCIDEtS AND ACTIVfTY (NMfq AND
IOENT1FICAIION CONTAINER VOLUME CONTVAIER RADIATION JSO0032 DESCRIPT"OR VO.UME.() IN OR TABILIZATION CHWICALFORMW % CONTAINE8"OTAL-ORCONTAM8RTOTALACTVf•Y AUM A

NUMBERI nESCRIPFlON WEK3HT LEVEL dplD'0 I (SeeM Not 2 CONTNANER MEDIA 3HE.ATING 045.A C-; AND RAOIONUCUOS PERCENT Undubte
GENERATOR (SeN.&e s & Noee 2A) ( (a" "d ) AGENT "a1e 1£c .as B
10 HUMSRM9 ao1 13 (0- )~ msa'L ;j-ý BEA-- F-0___ __ oa

28m 4 2-H HA NONEGP C-14 1,000005+0t 6.6970E-02 1.81005E-0 AS
6.11 2011.1151 ýAl.0004 NP &34000.00 1 1.00000E+01 6.69705-02 1.8100E-03

_.__p Sr-O0 5.00000E+01 3.3559a-01 9.0700E-43

" .•s o.22 •.o-1 000 s2-02 U , 2 OE -.02 S u.t d !4.6953E401 1.2690E-02

Total 4.6953E-01 t.26905-02

""51l 4 29H HA NCoIP C-14 .00000E+0t 6.6970E-02 1.8100E-03 AS.
Oil1 201.85410.000011 P 2-400608. 0 H-3 1.000008E01 6.6970E-02 1.3100E-03

__ _._ <1.to Sr-0 5.O000ODE01 3.3559F-01 9.0700E-03

T.35 a.m1 <101E.02 NP ZoE+02 7.". Subtotal 4.6963E-O 1.2690E-02

Totae 4.6953E-41 1.26905-02

3s-1 4A NONp C-14 1.00000E+01 1.6795E-02 4.5400E-04 AS
Oil 6&.7 1.0000E-04 UP 13400009 ao H9-3 1.00000+01 1.6798E-02 4.54008-04

NP Sr-9O 5.00000E+01 8.3990E-02 2.200-03

7.3 0O.7 '1.000E-02 NP .0000• 0. Subtotal 1.1769E-01 3.1750E-03

TOW 1.17591!-t1 3.1785E-03

4,1 4 24AO P C-14 1.00000E+01 6.6970E-02 1.8100E-03 As
oal 2oM. 0 t.0o001-01 UP 5.-400124.6 o H.-3 1.000005+01* 6.6970E-02 1.8100E-03Np Sr-90 56.00000+01 3.35592-01 9.07004-03

7.30 6.2 <1.0000E45 mP 5.me00 0. Subtotal 4.6953E-01 1.26S0E-02

Total 4.6963E-01 1.2690E-02

307H1 4 C-14 1.00000E+01 6.6970E-02 1.8100E-03 AS
0.31 2058.0011011-05 UP 3.340C65 .20H-3 1.00000E+01 6.69TOE-02 1.8100E-03

_-_______ _____-_ _______ ___.___ NP Sr-90 S.00000E+01 3.-3559-01 9.0700E-03

I3 =.1 40000.3 UP 2.000• 2 7.5 Subtotal 4.69535-01 1.2690E.02

FORM 541A (10.06)
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0
FORMS4•. UNIFORM LOW-LEVEL RADIOACTIVE EnMANF T•=rfUth, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4 2C-0

"""szmoaSu H EWA.w nFRqiNA 3. PAGE 23 OF 24 PAGE(S)
PHYSICAL DESCRIPTON 14.CHIK~D EWROMfl2 16. 9ADIOL40GICAL OESSRStp~ION CLATION

7. a. wam IL 1". MWAC 111. .APP• OXMATE 13. AsClOm A
CONTIrNER AN SURFACE CONrTAMIIHAON WAMIE WASTE SOLIOIFICA110N WEGH SON1DUALS ROIONUOES AND ACTMIY (N•oJ A Stabl

IOTIIMIGAT1ON cOff5N9A6 VOULOE CONtMNDR RMILATIOd k1,00m 2. OESCRIPTOR VOU 6E(S IN OR STrABLRATIN CHIChiOAL P N COMI"NERTO0A01. OR CONTAINER TOTALAClMWY AU-CtWA
168ISMI PESCR0•'ON WGtKr LEVEL ft,,W100 OM (SeeNDIA2 CONTA MEIR CHL .TIVONG AMT MI RADIONUCLID PEPC5ERT

GENERATOR (S) Now I a521 .£ 2 (See , IF>.I Cl

Total 4.6953E-01 1.2690E.02

'0 3 CM NA noH.nEP .-14 1.00000E+01 1.6768E-02 4.5400E-04 AS
0.21 Q&,77 ,4400. 46 UP &O, . .- H H-3 1.0000E+00 1 1.5798E-02 4.5400-4

IP Sr-99 8.00000E+01 8.3990E-02 2M27005-03
7.36 0.O7 400=3 UP LOOoOE4 7.213 Subtotal 1.1759E-01 3.780E-03

Total. 7 .1759E564 3.1750=-03

41029 29 NA 4 O- P C-14 1.J0000E+01 S.0320E-02 1.3600E-03 As
0o211 5s6a < .3002s UP 334006-0 6 H-3 1.0000E0O1 5.032.E-02 1.3600E-03

NP Sr-J0 &.000005401 2.5160E-01 6.8000E03
7.5 5.17 .0G.O-0. UP t2ACE-02 .3 Subtotal 3.6224E-01 9.5200E-03

Total 3.5224E-01 9.5200E-03

2111 "" 1A No• i C-14 1.0000f..01 5.032GE-02 1.3600"-3 AS
0.11 160.43 <.30005 NP 3.3~am oS-38r 1.000005+01 5.0320,-0 1.3600E-03

NP _So 5.00000501EkO' 2.5160E-01 6.8.0005-E03
7Ms .35 71 4.00e0 NP 2WE4024• Subtotal 3.5224E4T 9.5200.E0 .

= z•===.| = ;

rotal 3.52245-01 9.5200E-03

2121 3.35J NA N1000174 C-14 I 00000E+01 5.03205402 1.36005403 AS0.-1 16A00059- NP &34W.o o06 H-3 1,00000E+O 5.0320E502 1.3600E-03
NP Sr-90 5.00000+01 2.6160E-01 6.000E-03

7.5 0.171 -&ODOM.0 NP up Lom0.7.3 uboa 3.2245 i&M-0195043

Total 3.5224E.01 9.5200E-03

FORM S4OA (1045)



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE 4niocr ofUth I zMNIES UME

WASTE MANIFEST aAG24 OM 24 AES

KINS7 WAASTI6 DESURAC rno. 12. APPROSMAT2.P~rO DEC~g CAT-ION
CONTAIRM AID SWJ1AME CONITAMINATION WASTE WASTE SOL1IDIICATION vmwT 2INDMOUAL. RADIONJUCLIDES AND AC`11V 164)M AM WADENTEFicAllON CVNTASIER VOLUME CONTAINER RADIATION J 90 DESCRLPTO VggUEES) 21 OR STAfl1LWATION GIBAICAL FORM 1 CONTIMNERTOT/44 ORCOIITAIRMTOTALACTIVITY ALICtma~Aa~n4au OECRTION ~ W&GNT LEVEL k.lfO OL (ISM Rot 2 CISER MBMtA NMLATMAE N CIIELATIN AND RAD1OHUCUDE PERCENT . UrItofaE4J-EA1K (SeeNotel It .JE & o 2A) ISM0 (Es. Wos) An5M G.CttSB

to N'JMSMS() Hals iA) ( K9) ~ )*~ Ze ALH 5ETA- AFS F0i%___*Clas5 C
________ ____________ RADIONUCLID5ES Ci..*jL.

313n 4 39.29-H0NA0005.0C,14 0320E-02 1.38002-03 AS
6.11 156,19-.494566.44f HIP S344ME46 1 H-3 Ioposr S6.0E 0 3202.02 1.3M00-03

NP sr-0 000O+01 2.6160E-01 6.00005-OS

I'm5 0.17 -COO N104 2187 Q-0 75sboa 3422415-41 9.820E-03

Total , 3.5224E-01 9.52002403

Sht~psamtTabft 3.4523E+O1l 9.3307E-01

787.2 116.76

FORM 541A (1046)

( (.
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r~mw ww Envr•eot ot tah, Inc,
UNIFORM LOW-LEVEL RADIOACTIVE

WASTE MANIFEST
GiTNPPIG PAPER

& W'SHIPE-NAUMANDFAITT
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Simaw% IM V01-1716
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OEWAllE 501550AT.UTT .A IM LY ;,v~.a,,,.,g ,,•. ,,°a-hgI• *Hr-)

2. 70TAL.IMOE OF

OACK4ES MEMJWST

6. CARRIE- NNm elNd Addm
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1is$ Iodsfli Road

Vrfa-I,^a MA m
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4 I 1E55HcUe~

N4.

CONTACT
Adaran

T1LEPHOEN U~MER
- ~ ~ ~ ~ ~ ~~ m ===a~~a a noi4o~ ardkdiakdand&*

fbhn 4*nw pinfthd l Oromlutalisp labla idwu
azt~TI~a~mm~tjludaid aA 09dna puladmAW Md d we hIn udts ahm~d~I

as deadIFd hIna e dm dhstisb On eqkameol d iGCF0R 20SOan I aW s b&adr slab ida0mi
DATE TnTE Dam

I!. U9.OA•i8EARMTrMluOMNF01IU2ND6S8tIPDO 111& 14. -1. ,1. 8TLt'LP I.S. IDOIMFICAIION
OnilN N ID number, DOT ILAS. TRANSPORTi I*YOICALAND -IMMUAL TOTALp2AKAGEC.AGIVTY LSASCO OfR VOI.U "NUMIIR OF

RADIO•CUS" Dam CtICN.ALFORU RADIONUCIDES iq . ma CLASS (Ueftap• awdVAs P2054p3

Radacfva d, seplad paclcge•4Wmitd quantity of NA IA Solid MA C-14 4 H- 10543 E NA 245. LBS; 7.35 067
.uteeil§ 7. U2 •_Ta •
RadW ouoedWsixcepted pallog.-Imited quantdit of NA solid/A 14 H-3 Sr-'. 351 0E.-01 1.340&03 KA 245. LBS; 7.35 076

. excep y quanti of NA So•lid A 04 1 Sr- l I.30E-03 IA OE-.01L; 7.35 077

R a! exece ed quantity of NA A Solid MA -14 11-3 sr-O .04489-01 .90402-02 NA 645. tBS; 7.35 073

, , ,A SolidMA o-14 V4 S98 r.0448E-01 .9040E-02 NA 646. IBS; 7.35 076

,• ,,d, NA A Solid MA C-14 t"4 Sr-SO .35102-01 .0402-02 NA .645. LIS; 7.35 077

fodjcliv'' excpted packagIi•ted quanti of NA Salid MA e-14 1-3 .0448e01 1.9040E-02 NA45. LS; 7.35 -07S

".t " a packao4imilled quant of NA Solt d INA .t-0 3114 rIOS-01 ;3540E-03 A 24S. LBS; 7.35 080

Record Waste Dm flio Inadequate A AA....€o u r L ao a .U l .,I. ..... d 4 . .....
W-*-mssje, ida dJ~aaal b do *=wV&54dSb sa &Wass ada=wM4,dd ihadoium wade 551.6 O %ahthesi OSM W.1 Wk03ie dAPsa mabidlmnc aNdkt

- Contanhaionak OrLeakage Detected utw*,waaa~adi 40m ult ml..

- Lieiwicled Exposure, Rates Detected a. TITLE: Wtim -Nam f it t,~m asod W t**m *oaiuk~al 510, uml appaspald wgdSWy .iaftuh met fslt, Wow. mdamia"~ =4ld awn b) Gawwalas

-- Labels eta i

.Oher O. .AT•T3 _arajonerds-aid was U 1 .•.,u ton. LOW ,.RdO W M E uds
Non VsaionsDtcted!yudqaa on thi Shipmea~dsaad6seout~f~~salV~~~oil"er . C. Gtai doreIlhU••ihkW~iMaaddm••aomtuzl~ 514. koI¢tsm to ph u .6 ( nnaa LaWfl ulomus PEid si- N" Vola.ions"etected on th•sShipet AJ1B•rS~ I~as a.& u i sb,)ahpoamotatbg a a taisstls raipgoowa gnp mbg*idliiova' idul
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WASTE SHIPMENT RECORD

1. Work site (Generator): Owner's Name Owner's

Name US Army Corps of Engineers - Baltimore Dist. telephone no.
;Mailing Address CENAE-ENI-HI. 10 S~uthi HOward Road St. Alban's VAECC

City/state/zip Baltimore. 14D 21201 _1715

' 2. Remover's name and address: Remover's
Franklin Environmental Services, Inc. telephone no.

185 Industrial Road (508) 384-6151
Wrentham, MA 02093

" 3. Waste Disposal.Slte (WDS) WDS
Name Envirocare of Utah- Clive Disposal Site telephone no:
Mailing Address Interstate 80, Exit 49 Additional Information:
Cit y/State/Zi. Clive. UT 8402
Physical Interstate 803 Exit 49 Profile No. 14 L0L3i2 i
Site Location Clive, UT 84029

4. Name and address of responsible agency

* 5. Description of materials 6. Containers 7. Total quantity
No. Type m 3 (yd3)

RQ, ASBESTOS, 9, NA2212, III - .
RQ = 1 LB (ONE POUND) 'r

8. Special handling instructions and additional information (provided by generator.)

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and
accurately described above by proper shipping name and are classified, packed, marked, and labeled, and
are in all respects in proper condition for transport by highway according to applicable international and
government regulations. NOTE: Generator must retain a copy of this form.

SPrinted/typed name & title eT Month Day Year

10. Transporter 1 (Acknowledgment of receipt of materials)

Printed/typed name & title 41Signature Month Day Year

Address and telephone no.

-71. Transporter 2 (Acknowledgmentof receipt of materials)
Printed/typed name & title Signature Month Day Year

Address and telephone no.

12. Discrepancy Indication space Rejected;
Yes 0 No C3

13. Waste disposal site owner or operator: Certification of receipt of asbestos
materials covered by this manifest except as noted In Item 12. e

Printed/typed name & title Signature Month Day Year

ORIGINAL RETURN TO GENERATOR
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0) matron -WWOJI0)t tAZUaI * A4AJIFESTMSTOEJO
FORM 640 Enlrocae oftUtah, inc.

UNIFORM LOW-LEVEL RADIOACTIVE
WASTE MANIFEST

8HIPPING PAPER

U.S. AMit COT*. Owf ona

B00 x ,031an~o ,.

4032-01-0

COLLECTOR

7. FORM S4OAND 140M
FORM 541 AND 541A
FORM 542 AND 542A
ADDITIONAL INFORMATION

PAGE $ OF 7 PAGE(•)
24 PAGS)

HNne PAGE(S)

1 U. 043 ,1,dSbHf Il 0ntOM O

-00
2 -0 1 -01 0 3

PROCESSOORAC

KA 403.01403 X Mepwct a
iTiptaCRsyoCymiEi'"NoE tooo MoobBuC

CONTACT-
Ito. Nar. IlOnodol (incbobAm Coda)

0. CONSIGNE11 -Namb NW Faciley Address

enooeoar of33, Uta k.
caovolnpps.S~e
bdenltl. 80. wo~ 49
CS".g UT 84021

ShIpping- .04 Avngono

TELEPHONE NUAOOER(InCloce Aton Codi.)

' ORGANIZATION
Frarfle mid 8oomadal la*0 m.

2. ISiMNISMECWSNIVUSES ONWMENT?

YES
NO

4. DOES E-PAAeGULAAED " yES
WAMMREURSIGA
MANIFICTCOPA EX] NO

a ft rnoyme~d MR&~Ot Numbr c=->

I 
....

3. TOTAL NUM/BER OF
PACKAGES IDENT1FIED
ON I4S MANIFEST

6.CARRIER - hoen nod Adftan
FEO4,S. ernumm"o~a Sanolo
1105 hdonhiriRno

Wnmd.;at MA 03093

EPA LD. NUMBER
MA005M14136

-SICtATURO - AuV~oft~dcosbne&0cbnIonidgi ood0 f~Ocbl DATE

- II CSRIIP1CATION
102 SHIPPING DATE

S1M2i0

1..-. l~n ~ I
nh Is tinoni~ Ea1101I fterehl~neod auxi~al or. Prperlpny dunsed. d~rcte4 nn Qd~n . maruked. p! lameled and are
In prape onlll mof for Unrtaft~ae acoadhigl Uto OIhaplicable reguidain t aldo enpnrbtarlotTrranponallnf."g14is8

-sI~Meti aolemomdsarehsidlod, eoigd. mar80. anod labeled and are In pow(a0nidi~mfor honipoat~ion mid
asn ojli In accaroanmm %MS 0)8 nxityikoments of 10 CFR Paris 2000 an1, or cqioNaod deli requnialo~.

UA

Rob Two r~ernrsidn)~cr

SIGATUE A~x4ed~tT~L5P~wvv wgemonwt DATE

/ -.• V-? _;AULU
TITLE DATE

11. LS.I0PAR M OFRA0NSPORTATIONDESCRIVFN 12. 1, , 14. t5. t6. 17. it.TOTALWEIGIIT is. oEINTlFICATION
(VloJui nag, 0 had d c3101 UN ID ,tmua'. DOT LASEL TRANSPORT PHYSIMAl. AI INDMOUAL TOTAL PACKAW3SACTMIY LSAfSCO OR VOLUN I NUMBER OF

udatyndlIRrdErt1004 1ODIOACTIE" INDEX CHEMICAL FORM RADIONUCMDES q . mCI CLASS (Us enppropdae tunit) PACKAGE

Radioactive material, excepted package-ilmited quantity of NA 14A Solid NA C-14 H-3 Sr-S0 Z.3510W-01 1.35402-03 NA 245. LBS; 7.36 067
material. 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA A Solid/NA C-44 W-3 Sr-90 L3510E-01 .3540$-03 NA 245. LBS; 7.35 070

mater•Il, , UN2910 . _ 
FT3

Radioactive malerial, excepted package.limlted quantity of tAM Solid JNA r-14 143 Sr-SO 35102.01 .3540E-03 NA 245. IBS; 7.35 072

m a t e r i a l , 7 , U N 2 9 1 0 I_ _ _ _ _ _ _ .3_E_0 N A_2 5._ 
_7 

35_0FT3

Radioactive material, excepted package-limited quantity of NA %A Solid INA C-14 H-3 St-90 .0448E-01 .1110.041!2 NA 645. LBS; 7.35 073

material,?, UN29I0 FT3

RadI oactive mat 1eda, exceptd package -Ilmltad quantity of NA Solid /NA 0-14 11-3 Sr-SO F.44 E-01 1.9040 2-02 NA 6 -45. L S; 7.35 075

m a te r ia l, 7 , U N 2 9 iO Nl 0 1 A 
_ _ _ _ _ _ _ _ CH_ __1 0 26 F.3

Radloactve material, excepted pacltage-limited quantity of NA 4A Solid /NA 0-14 14-3 Sr-SO .0448 2-Of .9040 2-02 NA 645. LBS; 7.35 077

material, 7, UN2910 
Solid /4___N4 

7.

Radioactive material, excepted package-linited quantity of NA Solid NA 
F--14 1-3 Sr .O T.044 8E-01 .9040 2-02 " A 645. L BS; 7.35 079

m aterial, ?, UN2 10 ri'_ C H__ 1 0As_

Radioactive material, excepted package-limited quantity of NA Solid/NA ,-14 i-3 S r.90 3 510 2-0 .3540 E-03 NA 245. LBS; 7.35 0 80

material, 7, UN29Jt0 r4__3 3 . 1A__3 .

FOR CONSIGNEE USE ONLY 
20. TERMS ANO CONOITON

- Record Waste Detpscption inadeqLuate A. I4OZARDOUS MA13•'3LS Go p-.,torr ns a gmr•esg l Wade MalnI. (o ) w sa 08 h we.dsdm-o t dno In 40 ,ta 2,1. WE,•-E mninotod Is atftd-swa -.•• •b- acccrnpaldtv sopy a n.claoordnipeted h~mrtcsdost mati s wm• mig di gpopate lac 1 pmmrkio noic aro
- Contamlintion or Leakage Detected atCdcota as mAmd by 40 CFR 2a11.1.

- Unexpected Exposure Rates Detected 8 TIp- Upo modpien• -*n dhp d n. n by EnmrooaeofL1 l..ah imi, a nO We, WorOoe ntO E •ng, Wol. M o a In Go
rnyrno'adono h"Int Odia Merutlmi aInmt,. h San wa Ilamnod beVoloj v swigaloi 0(10* ý Mi tteInoWvft .ta .

- Labels, Markings, etc. Inadequate 
fta •

- Labes, Maoings EtC.inadeuate . WASTe MATERIAL' Gft .a-go atudwatowtto ,3.0 dese&t Edt ngde(UNIPOtM LOW-LEVEL RAOIOACITEWASEMNANIFES)me n. ood .01 I

- Container Integrity Inadequate all .nnpects am4 In Oc-danCa withal applicablnoomoen,4a1 tawO. 01.0.reguldliooo and Emkofroi cd0., UiW% k=&*ftdy kon

- Other NoDeMCATIOM' Gano o Indto , d tai, ur .. of owceA, ew- w fnod 09 Wind a 4 II A6 and SabO•, wyotlsoe-n mi Inosas or
Oobonlsotshmnevree &= 4 b3m l M Wageo Min t In collxa In ell maWM , t tp S 0 d.a 00513d I19 (UNIFORM LOW -LEVEL RADI•IACTWE WASTE

- No Violations Detected an this Shipment MANIFEST)a wA ir dynt i s faw W to weel Enm dodanln Prescribed by DnOptISOSnl of Transpeltoni or &Vygn;amaatt agency hnnit pxbdkIlmov o_, tO aneti

FORM $4,0 (10-4

(
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En MAn I NIFESTNUMBERFORM 540A Envirocare of Utah. Inc. . M w anU

"j (U)Ise , naiber ofl 8a1 •nmi,tni

UNIFORM LOW-LEVEL RADIOACTIVE Mi2-oI.003

WASTE MANIFEST
SHIPPING PAPER (CONTINUATION) PAGE 2 OF 7 PAGES

11. U. OeP/ARTYMENTOFTRANSPORTAflIOESCR0PTION 12 IS. 14. It. 17. I8TOTALWEIGHT 19. IDENTIFICATION
(Q.8Je pp dtppg n*fnhawnd uas. UN IDenumber. 00D LABEL TRANSPORT PH{YSICAL ANJD OWJAL "T"OTAL PACKAGE ACTMW LSASCO OR VOLUME NUMBER OF

4d any addis"a/ ftnpm1 "RAGIOACT , INDEX CHEMICA• .FOiN RADIONUCUDES MN8 MCI CLASS WUse p•WmWpia ft) PACKAGE

Radioactive material, excepted package-limited quantity of NA Solid INA C.14 H4-3 Sr-so 7.0448E-01 1.9040E.02 NA 645. LBS; 7.35 081
material, 1, UN2910 FI3

Radioactive material, exeipt package-limlted quantity of NA 4A Solid INA C-14 H-3 Sr-90 7.0448E-01 1.9040E-02 NA ?45.L 7.33 082
material, 7, UN2910 FT3 . _,

Radioactive material, excepted pacgagFe-4lmated quantty of NA Solid/HA C-14 I--3 Sr-90 '.0448E-01 1.9040E-02 NA 646. LBS; 7.3S 083
material, 7, UN2910 FT3

RadloactIvematerlal, excepted paclage-Ilmited quantity of NA SA Solid INA C-14 H4-3 Sr-90 13510E.01 K.3540E203 NA 245. LBS; 7.35 084
material, , UN29t0 FT3

Radioactive material, excepted package-limited quantity of NA A Solid/NA. C-14 H-3 sr-g0 '.0448E-01 .9040E-02 NA 645. LBS; 7.35 085
maeial. 7, UN2910 173.FT

Radioactive material, excepted package-limited quantity of NA IA Solid/INA ,.14 H-3 Sr-S0 .0448-1 1.9040E.02 NA 645. LBS; 7.35 086
material, 7, UN2910 I FT3

Radloactive material, excepted package-limlted quantity of NA 4 Solid INA 8-14 W-- sr-0 .0448E-01 1.9040-02 UA 645. LBS; 7.35 087
material, , UN2910 •F.3

Radioactive materil, excepted package-limited quantity of NA 4A Solid INA C-14 H.-3 Sr-90 L3510E-01 ;.3540E-03 NA 245. LBS; 7.36 097
material, 7, UN29t0 F_3

Radioactive mategai, excepted package-limited quantity of NA 4A Solid INA r-14 H-3 Sr-S0 ?.3510E-01 .3540E-03 NA 245. LBS: 7.35 098
matelarl, ", UN2910 r FT3

Radioactve materlil, excepted package-limited quantity of NA A oild/NA C-14 H-3 St.90 2.3510M-cl .3540E-03 NA 245. LBS* 7.35 099
materiel, 7, UN2910 E FT3

Radioactive material, excepted package-limited quantity of NA SA Solid INA C-14 14-3 Sr-90 3510.E01 E.3540.3 NA 245. LOS; 7.35 100
m aterial, 7, UN2910 . FT .....

Radioactive material, excepted package-lImiled quantity of NA solid/NA -14 H-3 Sr-SO 510241 .3840E-03 NA 245. LOS; 7.35 101
material, 7, UN2910. of NA 4A MA C_14 H73 O _W.25LS_35 1

Radioactive material, excepted package-limited quantity of NA Solid INA f"-14 2-3 S- .3510.E-01 3.3640E-03 NA 245. LSS; 7.35 104

material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA SA "' olid/NA U-C14 --3 Sr-g0 .3810E-01 3.3640E-03 NA 248. L1S; 7.35 105
rmaterial,.7. UN2910 FT3

Radioactive material, excepted package-limited quantity of NA Solid /NA C-14 H-3 Sr-GO 135102.01 .354043 NA 245. LBS; 7.38 T0O
material 7, UN2910 FT3

Radioactive mateuig, excepted package-limlied quantity of NA SA Solid/NA C-14 H-3 Sr-90 F.3510.01 .35402-03 NA 248. LOS; 7.35 107
material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA_ Solid INA -1ti4H- Sr-S0 35102-.0 .3540E-03 NA 246. LOS; 7.36 109
material, 7, UN2910 "I FT3

Radioactive material, excepted package-inmited quantity of NA Solid/NA -14 '1-3 Sr-O0 .6224E.01 .52001-03 NA 348. LOS; 7.35 111
material. 7, UN2910 .......... 4FT3

FOM SM 1104e0



FORM 540A 
Enviroca re of Utah, "c 6. dTh U BR

UNIFORM LOW 4.E!VEL RADIOACTIVE 403•'2-01-003

WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PAGE 3 OF " PAGES

11. U.S. DEPARTMET OF TRANSORTATION DESCRIPTIONl 12z 1& 14. 15. 1G. 17. ta. TOTAL WEIGHT IC JDENTIFICATION
(bCludlg Papel gWLi famW, iazed da% UN I EmlbE. DOT LABEL TRANSPORT PHYSICAL AND INDIV•DUAL TOTAL PACKAGE ACTIVITY LSA/SCO ORVOLUME NUMBER OF

A ay aaml bft. o"RADIOAC11V 'INDEX CHEMICAI. FORM RADIONUCUDES Maq mCI CLASS (Us. wppnopdnte Saab) PACKAGE

Radioactive material, excepted package-limited quantity of NA NA Solld INA C-14 H-3, Sr-90 3.5224E-01 .5200E-03 NA 343. LBS: 7.35 116
material, 7, UN2910_ FT3

Radioactive material, excepted package-limited quantity of NA MA Sold'NA .- 14 H-3 dr-SO .5224E-1 .5200E-3 NA 345. LOS; 7.35 117
materdal, 7, UNIS10 .______ _______ ____ Fp73 _ ___Radioactive material, excepted package-limited quanty of" NA •A Solid INA C.14 1W.3 Sr-S0 0.224E.01 .5210E-03 NA 345. LBS; 7.35 118
material,?7, UN2910 _FT3

Radioactive material, excepted package-imited quantity of NA 4A Solid INA (-14 "-.3 .r-SO .8224E-01 .5200E-03 A 345. LOS; 7.35 122
material, 7, UN2S1O FT3
Radioactive material, excepted package-llmited quantity of NA SA Solid INA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 34U. LOS; 7.35 130

material, 7, Um29i1 . 17173Radioactive material, excepted package-limited quantity of NAA Solid INA C-14 1H-3 Sr-90 .5224E-01 .5200E-03 NA 345. LS; 7.35 131

material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .52241-01 £.5200E-03 NA 345. LBS; 7.35 132
material, , UN2910 FT3Radioactive material, excepted package-limited quantity of NA 4A SolidINA C-14 1H-3 Sr-9O .5224E-01 .5200E-03 NA 345. LOS; 7.35 133

material, 7, UN2910 I __FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 3.5224E.01 .52001-03 NA 345. LBS; 7.35 134

material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-SO .5224=-01 .5200E-03 NA 345. LOS; 7.35 141
material, 7, UN2910 324. FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-SO .5224E-01 .5200E-03 NA 345. LBS; 7.35 141
material, 7, UN2910. FT3
Radioactive materal, excepted package-Ulmited quantit of NA A Solid INA C-14 H13 Sr-9O £224E-01 .5200E-03 NA 345. LOS; 7.35 144
material, 7, UN2910 q iUl AH_3 E2 0 F345. ___735__4

Radloactve materal, excepted package-limited quantity of NA S Solid INA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 345. LOS; 7.35 131
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA U Solid INA C-14 H.-3 Sr-90 3.5224E-Ol £.52004-03 NA 345. LOS; 7•35 152

material, 7, UN29I_ _ FT3
Radloactive material, excepted package-limited quantity of NA qA Solid INA C-14 H-3 Sr-90 3.5224E-01 £.200E-03 NA 34. LBS; 7.35 152

material, 7, UN2910 171`F
Radioactive material, excepted package-limited quantity of NAA Solid INA C-14 1H3 Sr-S0 £.2241E-0 .200-E03 NA 345. LOS; 7.35 134

material, 7, UN2910 I FT3
Radioactive material, excepted package4lmnted quantity of NA 1A Solid INA C-14 R43 Sr-SO .s224-01 5.32005-3 'NA 345. LBS; 7.35 155

material,?, 7UN2910 FT3
Radioactive material, excepted package-lbnlted quantity of NA VA Solid INA C-14 1H-3 Sr-90 .5224E-01 1.5200E-03 NA 345. LBS; 7.35 156

material,?.. UN2910 ..___FT3

FORM S" (t1o-
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UNIFORM LOW-LEVEL RADIOACTIVE : 1032-O1-003
WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PAGE 4 OF T PAGES

11. U.S. DEPART•hXITOFT TANSPOATAT1ONOESCRIPTION 12. IS. 14. 15. 1e. 17. IS. TOTAL WEIGHT Is. IDENTIFICATION
(kaldllne MAt" png~an hawfl di •l~UN Io nabd,. DOT LABEL - TiRANSPORT PHYSICAL ANID NDPhDUAL TOTAL PACKAGE ACTIVITY LI,.NSCO OR VOLUME NUMBER OF

end aiy edn I o "RAENOACTIV" INOEX CHBEICAL FORM RADIONUCUDES MCI CLASS (Use •p•peph its) PACKAGE

Radioactive material, excepted package-limitild quantity of NA NA Solid INA C-14 H-3 Sr-SO 3.5224E-01 .5200E.03 NA 345. LBS; 7.35 167
material, 7, UN2MOI Fr3
Radloactlivematerlal, excepted package-Ilmited quantity of NA 1A SoliddIA C.14 H-3 Sr-90 3.52245-01 .5200E-03 NA 345. LBS; 7.35 158
material, T, UN2910 FT3. .....r
Radioactive material, excepted package-limied quantity of NA M SolidINA C-14 H-3 sr-90 3.5224E.01 .5200E-03 NA 345. LOS; 7.35 159
material, T, UN2910_ FF3
Radioactive material, excepted package-lim!ted quantity of NA AA Solid INA C-14 H-3 Sr-O0 3.5224E-01 .5200E-03 NA 345. .S3; 7.35 161
material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA 0-14 H4-3 Sr-0 3.5224E-01 .6200E-03 NA 345. LBS; 7.35 162
material, 7, UN2910. Fr3

-Radioactive materil, excepted package-iqmited quantity Of NA 4A Solid/NA C-14 H-3 Sr-90 .6224E-01 9.5200E-03 NA 345. LBS; 7.35 173
materal 7, UN2910 Fr3

Radioactive material, excepted package-llmited quantity of NA NA Solid INA C-14 1H-3 Sr-0 3.6224E.01 ).5200E-03 NA 346. LBS: 7.35 176
material, 7, UN2910 FT3

Radioactive material, excepted pacliage-flmited quantity of NA NA Solid INA C-14 1"-3 Sr-S0 .5224E-01 3.52002-03 NA 345. BS; 7.35 177
matertal, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of- NA NA Solid INA C-14 H-3 Sr-90 .5224E-01 ).5200E-03 HA 345. LIS; 7.35 178
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA IA Solid INA r.14 H-3 Sr-90 .5224E-01 .5200E-03 NA 345. LBS; 7.35 179
material, 7, UN2910 _ _IFT3

Radioactive material, excepted package-limited quantity of NA TA Solid/NA C-14 H-3 Sr-90 .5224E-01 .5200E-03 NA 345. LBS; 7.35 184
material. 7, UN2910 _FT3

Radioactive material, excepted package-Ilmited quantity of NA Solid INA 0,14 H-3 Sr-90 .8608E-01 .6840E-02 NA 545. LBS; 7.35 185
material, 7, UN2910 ! FT3

Radioactive material, excepted package-limited quantity of NA 1A Solid MA C-14 H-3 Sr-9S .0448E-01 .9040-E02 NA 648..I.; 7.35 194
matraL, 7, UN2910 Fr3

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 1H-3 Sr-90 1.0448E-01 1.9040E-02 NA 645. LBS; 7.35 199
material, 7, UM2910_F3

Radioactive material, excepted package-limited quantity of NA M Solid INA C-14 H-3 Sr-SO 7.0448E-01 1.940E.02 NA W45. LSS; 7.35 200
mateial, 7, UN2910 Fr3

Radioactive material, excepted package-Ilmited, quantity of NA 4A Solid/NA C-14 1H-3 Sr-90 T.0448E-01 1.9040E.02 NA 845. LBS; 7.35 204
material, 7, UN2910 ."_FT3

Radioactive material, excepted package-1limted quantity of NA N. Solid INA C-14 -H-3 St-90 '.0448E-01 I.O40E-02 NA - 646. .; 7.35 206
material, 7, UN2910 I _ Fr'3

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-SO .04481-01 1.90401-02 NA 645. .BS; 7.36 207
material, 7, UN2910_ FT3

FORM S (10-eel)
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II. U.&DEPAR7IBANTOF7RANSPORTATIONDESCRB'IION 213, Is, 17. 1B.TOTALNW T 19.1tENTIFICATION
ib-dudk p.w wd4Pp~g name. hams din UN ID1DM, r, DOT LABEL TRAAPORT PS AND INDIIDUAL TOTAL PACKAGEACTIVMtY LSAISCO OR VOLUME NUMBER OF
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"Radioactive material, excepted package-limited quantity of NAA Solid/NA -14 H-3 Sr0 5.8608E-01 I.5840E.02 NA 545. LOS; 7.35 210
matedal, 7, UN29I10 FT3
Radioactive material, excepted package-fimlted quantity of NA MA Solid/MA C-14 H-3 Sr-90 7.04481-0 1.90401.02 NA 645. LBS; 7.35 213
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-144 H-3 Sr-Si) .885085.01 -5404E02 NA 545. LBS; 7.35 216
material, 7, UN2S10 F1"3
Radioactive material, excepted packag-inimted quantlty of NA NA Solid INA C-14 14.3 Sr-90 3224E-01 .62006-03 NA 345. LBS. 7.3S 217
material,-?, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA Solid NA '-114 "H-3. Sr-90 .0448.E01 .9040E,02 NA 645. LBS: 7.35 219
material, 7, UN2910 FT3
Radioactive material, excepted package.limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .0448E.01 .9040E-02 NA 645, LBS; 7.36 221
material, 7N UN2910 F-3
Radioactive material, excepted package-limited quantity of NA A Solid INA C-14 "H-3 Sr-90 r.044SE-01 1.9040E.02 NA 645. LS; 7.35 224
mnaterial, 7, UN2910 FT3.

Radioactive material, excepted package-limited quantity of NA. Solid INA C-14 H--3 Sr-90 .2044E-01 1.9840E.02 NA "45. LBS; 7.35 225
mat.qa, 7, UN2910 FT3

Radioactive material, excepted package-limited quantt of N A Solid INA C-14 H-4 Sr-O 3.04E.01 ).6200E-03 NA 345. L8S; 7.35 232
material, 7, UN2910 FT3
Radioactive material, excepted package-Omiled quantity of NA Solid INA C-14 "H-3 Sr-O F.044-41 R.60406-2 NA 645. LOS; 7.35 233
material, 7, UN21I0 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid /NA C-14 H-3 Sr-90 r.0448E-01 1.9040E-02 NA 645. LOS; 7.35 233
material, , UN20•I3
Radioactive material, excepted package4limled quantity of NA Solid WA C-14 H-F Sr-0 r.0445E-01 1.9040E-02 NA 445.9 LB; 7.38 237
material, 7, UN2SI0 F'_3
Radioactive materdal, excepted packagemlied quantity of NA 9A Solid NA C-14 H-3 St-S0 .5224-01 .52002 NA 345. L.S; 7.3 241
materdal, 7, UN2910 

I________ FT 2___E_0 44_. L .3

Radioactive material, excepted paokage-limited quantity of NA Solid NA C-14 1H-3 Sr-90 L.6324E1 9.S200.03 NA 344. LOS; 7.35 241
material, 7, UN2910 __FT3

Radioactive material, excepted package.imited quantity of NA Solid MA C-14 1-4 Sr-S0 6.0953E.01 1.2690E-02 NA 445. LS; 7.35 243
matedal? 7, UN2910 = FT3
Radioactive material, excepted package-limited quantity of NA Solid IA 0-14 H-3 Sr-SO t.6983E801 .26902.02 NA 445. 9LB; 7.35 246matrtial, 7, UN2910 FT3
Radioactivre material, excepted package-Ilm&tWlquantity of, NI •A Solid/N W C-114 .H-3 8r-9i ;.6850 I$4E-.02 NA 6W5. LOS; 7.35 2-49

material, 7, UN2910 .- .3 -
Radioactive material, excepted package4lmited quantity of NA 4A Solid NA -14 H-3 Sr-90 8608E-01 1.5840E-02 NA 545. LS; 7.35 250
material, 7, UN2910 ..... FT3
ORM s4e (14o.)
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11. U.S. DEPARTMENT OF TRAKNORTATION DESCReTIONP 1. 13. 14. 11. 15. 17.. 1S. TOTAL WEIGHT 19. MDENTIFiCAToN
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wm any • "RADINCe INDEX CHiEpFORM RAMIOANILUOES Mq met CLASS wUse pproats w•s) PACKAGE

Radioactive material, excepted package-Hlmited quantity of NA WSolid INA C-14 H-3 Sr-90 .86085-01 1.5840E-02 NA 545. LBS; 7.35 251
material,?, T UN2910 - FT3

Radioactive material, excepted package-limited quantity of - NA Solid INA C-14 H-3 Sr-0 .8608E-0 1.5840E-02 NA 646. LBS; 7.35 252
material, 7, UN2910 FT3

Radioactive material, excepted package-Ulmited quantity of NA A Solid INA C-14 H.-3 Sr-90 .86086-01 .58402-02 NA 545. LOS; 7.3S 253
material, 7, UN2910 FT3

Radioactive matertal, excepted package-Ilmited quantity of NA 4A Solid INA C-14 H-3 Sr-0 .86089-01 .50405.02 NA M45. LBS; 7.35 255
material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-S90 .6953E-01 .2690E-02 NA 445. LBS; 7.35 257

material, 7, UN2910 FT3

Radioactive material, excepted package-lImited quantity of NA -§Solid INA 0-14 iH-3 Sr-90 ").17595-01 1.1780E-03 NA 145. LBS; 7.35 264
material, 7, UN2910 FPT3

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 .5224E-01 .5200E-03 NA 345. LOS; 7.35 266
material, 7, UN21O . I FT3

Radioactive material, excepted package-limited quantity of NA SAuold INA C-14 H-4 Sr-90 .5224E-01. .52005-03 NA 345. LBS; 7.35 266A

material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA " Solid NA C-14 H-3 Sr-S0 .8608E-01 .5840E-02 NA 64". LBS; 7.35 268

material, 7, UN2910 -F3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-SO 5224E.1 .52005-03 NA 345. L8S; 7.35 271

material, 7, UN2910 __FT3

Radioactive maderial, excepted package-limited quantity of AA Solid/NA C-14 H-3 Sr-S0 .6953E-01 .2890E-02 NA 445. LBS; 7.35 274

material, 7, UN2910 I FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-0 .65535-01 .2i902-02 NA 445. LOS; 7.35 2T5

material, 7, UN291O FT3_--

Radioactive material, excepted package-limited quantity of A 4A Solid NA 0-14 H-S r0 M K224E-01 .520025-03 NA 345. LOS; 7.35 276
matedal, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of H4AgSoliRd/NA C-14 H-3 Sr-O0 .17595-01 3.17806-03 NA 148. LOS; 7.35 283

material, 7, UN2910 . . _._FT3

Radioactive matertal;excepted packagelimited quantity of NA SolidINA F-14 H-3 Sr-SO 86081-01 .58405-02 NAW 545. LOS; 7.35 280
material?, UN2.l0 _FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-•O .69535.1 1.2690E-02 NA 445. LOS; 7.35 287

material, ?, UN291O I FT3

Radioactive material, exce .IBO pacikage-limited quantity of HA NA Sold/MA C-14 H-3 Sr-SO .52242-01 1.52002-03 NA 346. LOS; 7.35 288

material, , UN2910 FT3

Radioactive materil, exceprtd package-limited quantity of NHA A Solid MA C14 - Sr-SO .9535.1 16905-02 NA 445. LOS; 7.35 293

material, 7, UN291O Fr3

FORMS4A 110.98)
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11. U.A. DEPARTMENT OF TRAMEPORTATION DESCRIPTION 12. 13. 14. 11 1a. I7. I1. TOTA. WEIGHT It IDENTIFICA1ON
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Radioactive material, excepted package,4imlited quantity of NA 4A Solid /NA C.14 H--3 Sr-90 .6953E-01 1.2690E-02 NA 445. LBS; 7.35 294
material, 7, UN2910 FT3

Radioactive material, excepted package-iimited quantity of NA NA Solid NA C-14 H--3 Sr-90 1.1759E-01 3.17TSE-03 NA 145. LBS; 7.35 295
material, 7, UN2910 FT3

Radioactive material, excepted package-ilted quantity of NA NA Solid INA C-14 H-3 Sr-90 '.1759E-01 3.1780E-03 NA 145. LBS; 7.35 297
matdere, 7, UN2910 FT3

Radioactive material, excepted package-iimited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .6953E.01 1.2690E-02 NA 44S. LOS; 7.35 303
material, 7, UN2910 1T3

POWM 40A (4IO8)
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1. MANIFEST• |'OTA.S 2.MNFSTNMEFORM 541 Envirocare of Utah, Inc. M____ER OF SPECAL NUC.m L . ..... 2. MANIFEST NUMBER

P 'KASI Nr WAS TE 4032.01-003RADIOACTIV o VOLUME W•~ U-3 U-23 P. TOTA
UNIFORM LOW-LEVEL RADIOACTIVE C'"rANER1 1 3. PAGE I OF 24 PAGE(S)

WASTEMANIFEST 102 tO 749.70 nt" 19.35 NP NP NP NP 4. SHIPPER NAME

CONTAINER AND WASTE DESCRIPTION . ACTIVITY U.S. Arny Corps Of Engineers

IALL NUCLIDES :TRInUM - C14 1 T02 29 SUC
Additional Nuclear Regulatolz Commlsslonl(NRC., Reurements for Control. Transfer and -+ .-- I--.-----E- ." UM • R- Tk,+ 9 " 1-12g SOURBE

isposal of Ra looact ve waste 4428 °A4lhOO fr010 Np IP (kgs) NA SHIPMENT ID NUMBER
.7I MCI41 1.75I1E4E0 NP3 uP (tons NA 4032-01-003

ClamOS• coNtuuNeR DES uON W ESCRIPrIoNF :OA'CH WASTV I E INC)WrUNER iteWASTf•

PHYSIPAL DESCRIPIO4 CNIEMACAHOaESC TION 1I. RAWIOLO•ICALrJ•ESCRIPTIOI CLASSIFI-'
5. 7. 8. WASTE 1. I0. 8URFACE I1. 12. APPROXIMATE 1. CATIAON

CONAINER AN SURFACE CONTAIUoAaTION WASTE WASTE SOLIOFICATON V(I0-T INDIMDUAL RADIONUCUDES AND ACTIVn I JMBq) ANiD Stab A
IDENTFICATION CONTAINER VOLUME CONTAINER RADIATION J DESCRIPTOR VOLIJEIS)IN OR "TABLIZATION CHEMICALFOI5Aj % CONTAINER TOTA.: OR CONTAINER TOTAL ACTIVITY AU-CtMsA

NUMBER/ OESCRIPTON W•IIGT LWEM. !oA100 enl (SeoNote2 CONTAINER MEDIA LHELATING AGE CHEI.AING AND RADIONUCLIDE PERCENT Un.•lab
GENERATOR (SwENOW IS --• BT. & Note2A) L ($a Ie2) AGENT a-Clas aID NUMBER(S) Noet IA) mSy1r0) .. - A.LPHA NF>0.1% C-Cta3s C_1_ AL A RADIONUCLIDES o * 2 I Mi MCI

4 0n12N NA NONE",P C-14 1.00000E+0t1 3.3559E.02 9.0700E.04 AS
0.,1t 1.1 s0.IDE-oEs NP -.4 80-0.28 H.3 1.0000E+O1 3.3559E-02 9.0700E-04

KP Sr-90 5.00000E+01 1.6798E-01 4.5400E-03

7.Ta 0.12 8&Oo0E-w NP 2.825o8.02 7.u8 Subtotal 2.3510E-0- 6.3540E-03
'==== :==== = =•

Total 2.35102-01 ".3540E-03

oral7 4 39.=4-N NA NONEJ.P C4-4 1.00000E+01 3.35S9E-02 9.0700E-04 AS
0.1 111.1 &000koll NP 24M'.00- 0.%5 H-3 1.00000E+01 3.3559E-02 9.07001.04

NP Sr-90 5.000000E011 1.6798E-01 4,5400E-03

7.3 0.12 4.008.•-! NP 2.010009+02 7m. Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E-0t 6.3540E-03

01"J1 4.39,2941 NA NONESIP C-14 1.000002401 3.35592-02 9.0700E-04 ,AS

Oil 111.13 .M00=0S NP 2.&34W-09 oH-- 1.000002E01 3.3559E-02 9.0700E-04
NP Sr-so 5.00000E+01 1.6798E-01 4A400E-03

7.8 0.121 1.000-0.o NP Z.oE,0.027 Subtotal 2.35102E- 6.3540E-03

Total .2.3510E-01 6.3540E-03

,,, I,, ,
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE EnvIrocare of Utah. Inc. 2. MANIFEST NUMBER

S WASTE MANIFEST4032-01-003
I WASTE flFR I EST 3. PAGE 2 OF 24 PAGE-3S)

0OlU.OALCONTI M-R UESrEGHIIUN ,_WASTE DOSCRIPT FOR EACHW0S'7ETYPE IN )QTAINER .IWASTE
PHYSICAL DESCRIgQ ON 14. CHEMICAL. RI PTIQON 16. RA,)IOLOGICAL DESCRIPTION CIASSIFI-

.0. 7. a WASTE S 10, SURFACE 11. `12.APPROXIMATR I3. CATION

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDFICA.TION WEIGHT INOMDUAL RADIONUCLIDES AND AGTIVITY (MOO) AND. AS-ClasA

IOENTIFICATlON CONTAINER VOLUME CONTAINER RADIATlON • 06DSCRIPTOR VOLUME(E)IN OR STABILIZATION CHEMICAL FORW % CONTAINERTOTAL4 ORCONTAINERTOTALACTMITV AU-CIMA
NUMBERI DESCRIPTION WEIGHT LEVEL pdlr/lEO 2 Is"' mmN8 2 CONTAINER MEDIA 12HELATI CAGENHCHELATNGI AND RADIONUCLIDE PERCENT Unala.e

GENERATOR I(e mol I8 a 05 A NOW 2A) (See Notle 2) AGEN B-Class B8
ID NUMSER(S) NtSo IA) -11) mJvi ALPHA BETA- r)G 1% MCI C-Clas C

f GAMMALPHA R-..____,_.... __________....ADIONLIDES mCI
07VII 4 NA NoNEWP C-14 1.000001+0i 1.0064E-01 2.7200E-03 As

211141171rt 140ME-os N, 3imo • 0.20-H-3 1.00000E+01 1.0064E-01 27200E-03
0p $r-90 .00000E+0 5.0320E-01 .3600E-02

7.35 0 4.00GB-OS NIP 22S Subtotal 7.0448-014 1.904012-021

Total 7.0448E-01 1.9040E-02

7ml 0 29.31-H MA NONENP C0-14 .1.00000E+01 1.0064E-01 2.72001-03 AS
0.1 202.51 K.&0000-01s NP 3.2400F_00 0."2 H-3 1.00000E+01 1.0064E-01 2.7200E-03

NP Sr-90 5.00000E+01 5.0320E-01 t.36001E02

7.30 0.33 <S000E-03 NP 0 7.3 Subtotal 7.0448E-01 1.9040-.02

otal 7.0448E-01 1.9040E102

07711 4 29.3M NA HONEFNP C-14 1.00000E101 1.0064E-01 2.7200E-03 AS
0.21 2±o7 <.00E.5 -&N O.E4OOEAN 3.•2 H.-3 .000001+01 1.OB4E-01 2.72001-3

NP Sr-O0 5.00000+.01 5.0320E-01 1.3600E-02

7.U 0.32 4-0•oL 3 NP 2.0042 7.T5 Subtotal 7.0448E-01 1.9040E-02

Total 7.0446E-1 1.9040E-02

am.. 2%,39-" NA NONENP I-14 1.00000E+01 1.00640 1 2.72OE.03 AS
0.21 32.57 -SAE000 HP 3-000 a.2" H-. 1.0000o0+01 1.00641-01 2.7200E-03uNP Sr-90 5.000001+01 G .032E-01 1.3600E-02

7.35 03 4.&OOOE-03 NP ±2.00053 7.35 Subtotal 7.0448E-01 1.9040E-02

Total 7.04481-01 1.9040E-02

am0A0 4 NA N14 1.00000E+01 3.3559E-02 9.0700E.04 AS
1 121.12 4.0C0 0 NP 3-4-0 .2 11-3 1.00000E+01 3.359E--02 9.0700E4

NP Sr-90 5.000001+01 1.6798E-01 4.5400_-03

7.,•25 0.12 4s.05.0 N' L000WA03 7.35 Subtotal 2.3510E-01 6.3540E-03

FORM s4tA(Io.40"

( (
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Env!rocam of Utah, Inc. I2. MANIFEST NUMBER

4032-01-003

WASTE MANIFEST 3. PAGE OF PAGES)
-_w__ __ _ _ _ __C_ NO EpO ARH W S TYPE IN Cq WAfI NER SNW C IA .

.PIYII•_.BL F-.N . . A ' RF11ON 11 RADIOLOGICAL DPSRCAITON CL.ASSIFI-
______CATION6. 7. & WASTE 1 10. SURFACE 11. I.APPROXMAtTE iS. IAT|ON

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIICATION WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MN AND St"ae
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION .. • DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORW % CONTAINER TOTAL; OR CONTAINER TOTPLACTMIVTY AU-Cls A

NPUMERI DESCRIPTION WVEIGHT LEVEL dollI0Dan2 (S. Rota2 CONTAINER MEDIA CHELATING AGEN CHLATING AND RADIONULICUDE PERCENT Unfoel
GENERATOR (IS"Homte & JL & NOe 2A) I (So. NHOl 3) AGENT .-ClýaS B

ID NUMBERIS1 Nota IA) (S`WIT A (TTA IF,..% C.C-as Cmmdr('MMA RADIONULIDESocu I mand= MCIi M

Total 2.3510E-01 6.3540E-03

MR 4 29.311-H NA NONPRIP C-14 1.00000E+01 1.00644-01 2.7200E-03 AS
o.21 21157 tOOCEE-I NP 340.0-06 Ho H4-3 1.00000E+01 1.0064E-01 2.7200E-03

NP Sr-S0 5.00000E+01 5.0320E.01 1.3600E-02

7.35 0.32 -MOOE-OM NP 220000 7.as Subtotal 7.0448E-01 1.9040E-02

Total 7.04402-1 1.9040E-02

m 4)1 249,-N NA NONIVNP C-14 1.0000+010 .10064E-01 2.7200E-03 AS
0-1 292.5 L6oO8.5 NP 34f-OS am.zo H-3 1.00000E'01 1.0084E-01 2.a200E-03

NP Sr-90 5.00000E+01 6.0320E4-1 1.3600E.02

T.. 1 <&.VE.3 NP Z000=0@2 713 Subtotal 7.0448E-01 1.9040E-02

Total 7.04482-01 1.9040E-02

S4 291-&H RA RONEMNP C-14 1.0000E+01 1.0064E-01 2.7200E-03 As
m21 292M .1.0000E-0s NP 3400-0 0.2" .-3 1.00000_+01 1.0064E-01 2.7200E-03

NP Sr-0O 5.00000E+01 6.0320E-01 1.3600E-02
7.28 SAU ý E4.80-3 HIP 220002001 7.3S Sutoal704020 1900-02

= ====:==
7Total 7.0448E-01 1.90402-02

06• 4 2.2N NA NONEINP -14 1.00000E+01 3.3559E-02 0.0700E-04 AS
6.21 111.13 -1.0o00 NP 33410 -0 cm H-3 1.0000E+01 3.3559E02 9.0700CE 4

NP r,-SO 5.00000E+01 1.6798E-01 4.400.03

IA 0.111 40.0002-0 HP Ucco02 7. u-btotal '2.35-1021 6.354-02.0
S= ======1 ===:==

Total 2.35102-1 .3540E-03

FORM 541A (10-0)



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah. Inc. 2. MANIFEST NUMBER
.. ~y-ua.vs... '4032-01-003

WASTE MANIFEST
3. PAGE 4 OF 24 PAGE(S)

OtSFUSAPL UNIR I.•Jt • U IUN .____________ _ WASTE.DESCRIITN FOR EACH WASTE-YPEI N CONTANER •10.WASTE
_ "_PHNYSICALIDESCRIPTION 114. C1EsM•CM SCRPTION 1. RADIDLOGICALDESCRIPTION C.ASSIF.-

. T. a. WASTE t. 10. SURFACE i. l2 APPROIaMATE 3. CATION
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDDMDUAL RADIONUCLIDES AND ACTIVITY (Mes. AND Ste

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION ~ DESCPJPTOR VOLUTSE(S)IN ORSTABILMATION CHEMICALFORMW % CONTAINERTOTAJ.;ORCONTAINERTOTALACTIVITY AJ-ClasA
NUMIERI DESCRIPTION WEIGHT LEVEL dpovlon1m2 (Se Note 2 CONTAINER MEDIA ML&TiNGAGEN1 CMELATING AND RADIONUCCUDE PERCENT UnwMbke

GENRTOR (Sae I IL & N.o 2A) ("a) Is" not 3) AGENT &-Cl s B
ID NUMBER(S) Note IA) m Sv1 v ALPHA SETA- RFNC) I V-0.1% o......IMmfdh rALWA RADIONUCLIDS, DCWtqM I MBg fro

ow1 4 29,3-H. NA NONENP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS
o.21 2915710• •OE-o NP 3.2400-00 02 H-3 1.00000E+01 1.00649-01 2.7200E.03

NP Sr-R. 5.00000E+01 5.0320E-01 1.36001-02

7.36 0. 8 4.00013-83 N4P i0.E,02 7." Subtotal 7.0448E-01 1.9040E-02

Total 7.0448E-01 1.9040E-02

00m 4 -N NA NONEJNP C-14 1.00000E+01 1.0064E-01 2.72003-03 AS
O.21 232M ý&.OOOOE.OS NP &.300E.4 0. H-3 1.00000E+01 1.0064E-01 2.7200E-03

NP Sr-90 5.00000E+01 5.0320E-01 1.36002-02

7.s 0.2• o.000.0 NP 10000&U 0.0 Subtotal 7.0448E-01 1."0401-02

Total 7.0448E01 1.904DE-02

O051 4 29.35- -NA NONEJNP C-14 1.0000015+01 1.0064E-01 2.72001-03 AS
0.21 29L ." 0 A0-05 NP 3- 0e.-0 0.2 H-3 1.00000E+01 1.0064E-01 2.7200D-03

NP Sr-S0 5.00000E+01 6.0320E-01 1.3600E-02

7.3' 0.2 •o00.E03 NP L.00000=.0 Subtotal 7.0448E-01 1.9040=.02

Total 7.0448E-01 1.90E-02

cn 4 3'29-N NA NON.mP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS
0.21 1111.113 RA MOS NP 340e-00 1"-3 1.000002+01 3.3559E-02 9.07002-04

NP Sr-5 .000001E+01 1.6798E-01 4.6400E-03

T.30 0.12 4.0UP0 , j0.009o• 7.3z. Subtotal 2.3510E-01 8.36402-03

Total 2.3510E-01 6.3540E-03

On" 4 NA3-N N NON'N C-14 1.000002+01 3.3559E-02 9.0700E.04 AS
O.2l 111.13 ,4•o.0 s NP .-. 34OE 6 am 1.00000 +01" 3.3559E-02 9.0700 1-04

H. Sr-SO 5.0000012+0 1.6798E-01 4.5400E-03

7.-W 2 - NP ± ....00.0s Subtotal 2.3510E.01 6.35400-03

FORM 54A (1048)
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FORM 41A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4o3213

rnNTAINER Amn Wsm'w nr-:gg MW UNIMIATfnM 
i32 PAGE 5 OF 24 PAGE(S)

WASTEE t STIN FOR EAC. WA~ TYPE IN CONTAINER 10.WASTE
NfolV DESCRIPTION 4-Cf3) ReIPlTON II RAD;OLOGICAL O•.rSrPTION CLASSIFI.

5. 7. a. WASTE a, 10. SURFACE 11. 12.APPROXIMATE I& CATION
CONTAINER AND3 SUIRFACSE CONTAMINATION WASTE WAS'TE SOLFICATION WEIGHT INDNJUAL RADIONUCLIDES AND ACTIVITY (MAQ) ANASCs

IDENTIFICATIOM CONTAINER VOLUME CONTAINER RADIATION _,MBO10 DESCRIPTOR VOLUME(S) IN OR STABILeATION CHEMICAL FORM/ % CONTAINER TOTAL, OR CONTAIAERTOTAL ACTIVITY AU-Class A
NUY.IMORI DESCRIPTION WEIGHT LEVIE dp/O100 W2 (ISee NOe 2 CONTAINER MEDIA . RELA"iNG AGEN CIELATiNG AND RADIONUCUO0 PERCENT Umtbra

GENERATOR (Sas Nd I & I a & NIsZA" Nole 3) AGENT B-CIlO B
ID NUMSER(S) Note IA) 3)Dr. BETA- .IFn1% C-Clats C

,,__•__.--m- ALPHA EML.. _A RADIONUCLIDES . CU= I Mae mCI

Total 2.3510E-01 6.3540E-03

SB4 31a2"4 NA NONE.•P C-14 1.00000E+01 3.3559E-02 9.0700E-04 As
021 111.113 OesBe.os NP izoo.co 0.2 -3 1.00000E+01 3.35592-02 9.07009-04

1 NP St-g0 5.00000E+01 1.6798E-01 4.5400E-03

7.39 0.12 4<DDE-03 NP 21.00502 7m2 Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E-01 6.3540E-03

t4 392E NA ONEINP C-14 1.00000E+01 3.3659E-02 9.0700E-04 AS
oBt 111.13 40E-05-0 NP 3 -4o.6 0.50 1.0000E0201 3.3859E-02 9.0700E-04

Mr AC- 5.000002*01 1.6798E-01 4.5400E-03

7.3s (02 .0E0.o03 NP X000E52 7.35 Subtotal 2.3510E-01 6.35402E03

Total 2.35102-01 6.3540E-03

Tom4 30.2s. NA NONEINP 0i4 1,00000E+01 3.3559E-02 9.070024
021 111.13 ,.4=0"oo-o0 HNP 3.-oe0E .20 Io1"3 1.08000201 3.3659E-02 9.0700E.04

NP -390 6 '.00000E+01 1.6798E-01 4.5400E-03•

1.-5 0.12 4.0e.0w NP 2.00o 0 7.35 Subtotal 2.35IE2-01 6.3540E-03

Total 2.3510E-01 6.3540E-03

11 4 35,2114 NKA NONEJp 0-14 1.000005E01 3.355"9-02 9.0700E-04 AS
0.91 111.1 N.0000 NP .36005-05 1cm3 1.00000E+01 3.35,69-02 9.07002-04

Np st-gO S00000E+01 1.6798E-01 4.54002-03

7.28 0.12 4$Ao.0008 NP L0002 7.23 Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E-01 6.3540E-03

FORM S44A (10-00)



FORM $41A UNIFORM LOW-LEVEL RADIOACTIVE E403-01.00 of Utah, 3n. 2. IFEST NUMBER

WASTE MANIFEST 
2

3: PAGE 6 OF 24 PAGE(S)

U GS4URImmALL q OiEN .S.L5 IIUN . WASTE DRSCNIPTIONP FM 0ACWTETYPE IN CONTAINER 1&WA.TE
PHYSICAL CESCRAI.ION 14. CHNEJACALS. GERo 19. RGIOLOGICAIL DESCR•OIPON CLASStFI-

a. 7. I. WASTE % 10. SURFACE -ZAPPRO)UMATE 13. A
CONTAINER AND SURFACE CONTAMINATION WASTE WAS"TE SOLIDIFICATION WEIGHT INODVIDUAL RADIONUCUDES AND ACTIVITY (•19) AND

IDENTIFICATION CONTAINER VOLUME COITAINER RADIATION _1 0 -1 DESCRIPTOR VOLUUMES)INI ORSTABILIZATION CH.IMCALFORW % CONTAINERTOTAL:ORCONTAINERTOTALACTIVITY AU-CIaSSA
NUMBERI DESCRIPTION WEIGHT LEVEL do/Nv100om (See No 2 CONTAINER MEDIA CHELATINGAGEIf CHELATIN- AND RADIONUCLIDE PERCENT Utnamse

GENERATOR (S-. Not. IA . & EN 2A) -m31 (5.0 Wo4e 3) AGENT' "-mS. a
ID NUMBamS) Now IA)I 15 Jv) ALPHA BETA- IFI3) Fo•uS C-C__ __ C

_ __ __ _ _ _ _ _ _ _ __AKWA RADIONUCLIDES MCI . .. ,
1051 4 39.29,1 NA NONE/NP C-14 1.00000E+0i 3.3559E-02 9.07004-04 AS

o.2 11.1 ý.BOm0c"OS NP 343400"0 0 H- 1.00000E+01 3.3659E-02 9.0700M-04
NP 9-40 5.00000 +01 1.6798241 4.5400E-43

7.35 0.12 .0005E-03 NP .00000.0 7.20M Subtotal 2.35102-01 6.3540E-03

Total 2.35102-01 6.3540E-03

100l 4 341.2"4 NA NONENP 0-14 1.00000E+01 3.3559E-02 9.0700D-04 AS
0.21 111.13 4.0E04o NP .340O0-8.- a.m U-3 1.00000E+01 3.3559E-02 .9.0700E-04

"NP .r-90 5.00000E+01 1.67981-01 4.5400E-3

7-M 0.12 9.o000So03 NP .000+.02 7.35 Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E-01 6.354E-03

10711 4 39.29-H NA NONE7NP C-14 1.00000E+01 3.3559-02 9.07002-04 AS
0.1 111.13 4.000•E-05 NP 33400.6 0.21 H-3 1.00000E+01 3.359E-02 9.07OOE-04

rNp Sr-90 5.00000E+01 1.67989-01 4.5400E-03

7.35 0.13 &BoDE003 NP .OOE502 7.5 Subtotal 2.35104-01 6.3540E-03

Total 2.3510E-01 6.3640E-03

ion 4 39.m2 NA NONENP r-14 1.00000E+01 3.3559E202 9.0700E-04 AS
0.2 111.13 4.000-o5 NP 3-SE002M 0m H.3 1.00000E+01 3.3559E-02 9.0700E-04

NP Sr-90 5.000002E01 1.8795E-01 4.6400E,3

7.35 0.12 4.10005.03 NP Z±0000e02 74"s Subtotal 2.3510E-01 63540E.03

Total 2.35102-01 6.3540E-03

1t/I 4 -.2t 1..4 - 39.2P •,L-- NA NONEPr-90 1.0000OE401 5.03202-02 t.3600-0 AS
0..21 91. 50.O1n000 NP &14E`PS 0.- 1.00000E+0 6.0320E-02 1.3500E-3

.NP Sr-SO 5.00000E+01 2.510E-41 6.8000E-03
7.3• 9.17 4.0005.03 NP ±00005E.I 7."" Subtotal 3.5224E-1 9.8200E-03

FORM 541A (10.-96)
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SFORM 6411A UNIFORM LOW-LEVEL RADIOACTIVE EnvIrocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-01-00
3. PAGE 7 OF 24 PAGE(S)

, ,JI UALJ ,t.: RII UtS PI.AUIPII N FOR EAH WATI___pE ONTANEAR -5. WASTE
P4YSILCAA. DESCRIPTION IA. RAAISWG)CA, DESCARPTIO"N C ,-

B. .. 7. 0- WASTE 9. 10. SURFACE 11. IZ APROXIMATE 11 =A
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIC44T INDVIDUAL RADIONUCLIDES AND ACTIVITY (MWO.AiD AS-CoSSA

OE TTON CONTAINER VOLUME CONTAINER RADIATION _ v DESCRIPTOR VOLUME(8) IN OR STABILIZATION CHEMICAL FORMW % CONTAINER TOTAL1 OR CONTAINER TOTALACTITTY AU.IoSSA
_DESCRIPTION WEIGHT LEVEL dpav•Io0m (S..Noa2 CONTAINER M.DOL CHELATING3AGENI 4ELATING AND RADIONUCLDE PERCENT Lhzt"

GENERATOR (See oi18 .~ & Nw IA ..JkL. (EMNl3)AET8-lS(0 NUMBER($) Note IA) 13 L .EI8r ALPHA __r_-,.,_,___ _ C-Clas C
, I.H A MA _______o___c_ _ Ime* mc -r-- ==

otal 3.52243-01 9.5200E-03

lien 4 39,29-H A NONEJNP C-14 1.00000E+01 6.0320E-02 1.3600E-03 AS
o.2 1sL45 ,1.00N0050 NP 3- ..oE om H-3 1.00000E+01 5.0320E-02 1.3B00E-03

NP Sr.90 5.00000E+01 2.6160E-01 6.8000E-03

7.30 0.17 a00Q0543 NP E0 2 -.•5 5Subtotal 3.5224E41 9.5200E-03

Total 3.5224E-01 9.5200;-03

Wntf 4 3.-9.N NA NONENP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
0.2l 15140 4 .0000040 NP •,0oE-.E• 5-3 1.00000E+O1 5.0320E-02 1.3600E-3

NP sr-90 6.00000E+01 2.5160E-1 6.80002-03

7.TM 0.17 4,.0000E4 NP LODO•eeL2Tz. Subtotal 3.5224E-01 9.62002-03

otal 3.5224E-01 9.S200E-03

lirn 4 35.544 HA NONEINP C-14 1.00000E+01 5.0320E-02 1.36002-03 AS
0 em 10 .40 4.L Eo00 NP 3.3 0E-0 0.2 03 1.00000E+01 5.0320E-02 1.3800E-3 1

NP 9.490 5.00000E+01 2.6160E-01 6.8000E.03

7.AS 0.17 .0001160 NP 2A.0094M . Subtotal 3,5224E-01 9.5200-4

0ot 3.5224E-01 9.5200E-03

12211 4 39A2.N N NONWN C-14 .000O0E+01 5.0320E-02 1.300243 AS
021 150•.4 ' -000P Np 5.z.•.0 0.6 H-3 1.00000E+01 8.0320E-02 1.36003-03

NP Sr-90 5.00000E-+I 2.5160E-01 6.80004-03

7.M5 0.17 C.0e..e0 NP 2o.050 0..0 Subtotal 3.6224E-01 9.5200E-03

Tota 3.5224E.61 9.520DE-03

FORM 941A (10.40)



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocaro of Utah, inC. 2. MANIFEST NUMBER
4032.01-003

WASTE MANIFEST
WASTE MANIFEST I~r~% 3. PAGE 8 OF24 PAGE(S)

_IP U__ _. rftNGUN T Nb'•l H Ufl ta,;N IPU ,I, W AST E OESCRIP1 ON FO R EAC H W ASTE TYPE IN r NTA NER AlW ASTE
_PIY;ICAL DESCRI mom 114. CHEMICAL, OE;CRIPTION 15. RADIOLOSCAL DESCRIPTION OLASSFI.

7. 8. WASTE 9. 10. SURFACE 11. 1nZJ'PPROX1MA1E 13. WOAN.CI2A

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLUDIFICATION WEIGHT INDIDUAL RADIONUCLIDES•0AO ACTIVITY (M BSACD s

IDENTUICA1TION CONTAINER VOLUME CONTAINER RADIATION J DESCRIPTOR VOLUMEIS) IN OR STABILIZATION CHEMICAL FOR/ ' % . CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY A'UCIM A
NUMBER$ DESCRIPTION WE.IGHT LEVEL olflo 2 (See Not. 2 CONTAINER MEDIA CHELATINGAGEN1 CHEPATING AND RADIONUCLIDE PERCENT Lhstabte

GENERATOR isme Note IA a JIL . . Nate 2AV 4A1.. (So. Note 31 AGENST a-CMan a
ID NUM BER(S) Note IA) ft ) AL P BETA.-I T IFP 0 .1% .... C-Cla C

I ..... ALPA a RADIONUCLIOES ocym "Moo MCI
138I 4 ''.9,.H HA NoNowp 4-44 1.00000E+01 6.0320E-02 1.3600E-03 As

0.1 16. <8.04080E.0 NP 334800.E-f 00 H-3 1.00000E+01 5.320E-02 1.3600E-03
NP Sr-90 5.00000E+01 2.61601E-01 8.8000E-03

7.30 0.17 ,S.o00..03 NP 2.0=E-02 7.35 Subtotal 3.5224E-01 9.5200E.03

Total 3.5224E-01 9.52002-03

•13/1 4 ... .. N NA C-14 I.00000E+01 5.0320E-02 1.3600E-03 AS
.21 106.48 -&.0ove." NP 3.34o0.80 0.20 H-3 1.00000E+01 5.0320E-02 1.36009-03

NP Sr-0 5.00000E+01 2.5160E.01 6.8000E-43

7.35 0.117 &M.0E-03 NP 7330500-.0 7.3 1Uba 3.5224E0"1 9.5200-0-3

Total 3.5224E-01 9.62001-03

13m21 4 38.M- NA NONENP C-14 1.00000E+01 6.0320E-02 1.3600E-03 AS
0.,1 ISS.4S <8.8E0564 P I .34008E 0.20 em3 1.00000E+01 5.0320E-02 1.3600E-03

_ _NP S•iJO 5.00000E+01 2.5160E-01 6.8000LE3

7.U 0.17 <8.4E-03 NP 3.0001•.02 7m subtotal 3.6224E-01 9.5200E-03

Total 3.5224E-01 9.5200E-03

j33/ 4 "A NA NONE.P 0-14 1.000002+01 5.03202-2 1.360E-03 AS
3 15.49 <850E-0S NP 3-,3400.80 0.20 1 1.00000a.01 5.032CE-02 1.36002E.3

UP Sr-90 5.000002401 2. I604E01 6.8000E-03

.3 817 <8.800W.-- NP 5001E.-02 1.39 Subtotal 3.5224E-01 9.6200E-03

otal 3.5224E-01 9.5200E-03

13411 4 N NA NONENP C-14 1.000002+01 6.03202 1.3600E-03 As
&.21 156.40 (4 NP 3. 0=.- .- 1.0000E+01 5.020E-02 1.3600E-03

.NP S-O 6.00000*001 2.51801-01 6.-000E-3

7.35 0.17 O -A8 0 Np •.0001•02 S2 Subtotal 3.8224E-01 9.5200E-03

FO•R•41A(104)
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'ORM 541A UNIFORM LOW-LEVEL RADIOACTIVE S~Erocare of Utah, Inc. 2. MANIFEST NUMBERFORM641 UNIORMLO~wEVE RADOACIVE4032.01-003
WASTE MANIFEST

3. PAGE 9 OF 24 PAGE(S)
DISPOSAL GUANHIIMI RIVI ION , n Ito WASTE OESCRIP1 N•EWJ N HNTAIER tONWASTE

0. 0. 7P HYSICAT .E1SCR.PTON E4 .CH62 FC.. EMICAL mPnON 18. RADIOLOGICA DEScRIPToN CLASSTF
IIAPFO)OMRE iaCATION1.6 . &. WASTE 9. 10. SURFACE 1.12. APROMIMATE 13. :A-';.C3A

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INOMODUAL RADIONUCLIDES AND ACTIVITY (MBOM AND StCabtA
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION _ g DESCRIPTOR VOLUME(S) IN OR STABILIZAION CHEMICAL FORM/ % CONTAINERTOTA1. OR CONTAINER TOTALACTMIIY AUJC/au A,iySFRi DESCRIPTION WEIGHT LEVEL dp¢l¢mau (S". Note 2 CONTAINER MEDIA HELATING AGEM CHELATING AND RA/NONUCUDE PERCENT UftalONC
OEN/ERATOR (Eee Howe I a I5 a NOte 2A) .JEL (S.. NoteS) AGENT B-Clue a
1D NUMBER($) Note 1A) ALPHA BETA- P3 0.1% C-CI8S C

.. t; _/r .A ____A RADIONUCLIDES pCqm ,__ Ci

Total 3.5224E.01 9.52003-03

141/1 4 3.2- NA NONE/W .14 1.00000E+01 5.0320E-02 1.3600E-03 AS
0.21 156.49•) 002.00o NP 34•-.00050 ojo H-3 1.00000E+01 5.0320E-02 1.3600E-03

.op r-90 5.OOOOOE+01 2.5160E-01 6.8000E-03

7.35 .17 -&0006.03 NP 10000E+02 "a Subtotal 3.5224E-01 9.5200E43

Total 3.5224E.01 9.5200603

14M 4 39.,9-N NA NONE/NP C-14 1.00000E+01 5.0320E-02 1.3600-03 AS
0.21 1) .000- NP F .300 .L" 11-3 1.00000E+01 5.0320E-02 1.3600E-03

NP 9r-SO 5.OOOOOE+01 2.5160E-01 6.8000E03

7.33 OAT 4.A00953 NP tooooE.z 7.35 subtotal 3.52244 .204

Total 3.5224E-01 9.5200E-03

S4 30.29-H NA NONW.NP C-14 1.00000E+01 5.0320E-02 1.3600E-03 A•S
o.zt IRA 4,.• .43 NP 3.-40E.0 H.-0 1..3 1.00000E+01 '6.0320E-02 1.36004-03

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03

7.35 0.17 ,0.80ooE-03 NP ±5000E42 .1$. Subtotal 3.5224E-01 9.5200E-03

Total 3.22441 9.6200E-03

111 43 h NA NONEP C-14 1.00000E+01 5.032DE-02 1.360E-03 As
o.21 1 8.44000013-03 NP &32008.8 03 -3 1.00000E+01 5.0320E-02 1.36004-03

NP Sr-GO 5.00000E+01 2.5160E-01 6.8000E-03
7r3 0.17 *AM-= NP Z0005a0 Subtotal 3.5224E-1 9.5200E-03

Total 3.5224E.41 9.520064-3

FORM $1A (10..) I



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBE1R• | _ 4032-01-003
WASTE MANIFEST

uC.oN-Aros p T nWWTE, , 3. PAGE 10 OF 24 PAGE(S)

_________PHYSICAL C ECRiON 1. K CHEM(CAL DESCRIPTION- I5 RAOLO •-O•NLSCRIpI1, .CLASSIFI-
S. . 7. 0, WASTE 9. 10, SURiFACE 11. 12APPROXIMATE Q3. . CATION

CO9W.AINER AND SURFACE CONTAMINATION WASTE WASTE S0UOIFICATION WEIGHT INDIVOUAL RADIONUCLIDES AND ACTVITY (MBq) AND SuC01
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION e DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORN % CONTAINER TOTALi OR. CONTAINER TOTALACTIVIY AUClassi A

NUMBER/ DESCRITION WEIGHT LEVML omwlD ¢a2 (SONoSS2 CONTAINER MEDIA CHELATINGAGE CHELA7 AND RADIONUCLIOE PERCENT
GEIERATOR (Se NOW I - & Note 2A) , ( we 3) AGENT .Ciass I)
ID NUMBERIS) Not. -A- 110 ft__ C-ls

f1J2 4kNA NONEJNP C-14 1.00000E+01 5.0320E-02 1.3600E-03 As
0.21 18.49 4.0080-05 NP 3Ao.34 41210 H-3 1.00000E+01 6.0320E-02 1.3600E-3

NP Sr-90 5.00000E+01 2.6160E-01 6.8000E-03

7.35 0.17 -&.M/E-=S NP 3`0D5 7.35 Subtotal 3.6224E-01 9.620E-0-3

tatM 3.6224E.01 9.5200E-03

53l "3,2-N NA NONEMNP C-14 1.00000E+01 5.0320E-02 1.3600E-03 As
o.11 18,9 1.00009E40 NP 3.24885-o8 H.3 1.00000E+01 5.0320E-02 1.3600E,03

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03
7.x MT7 8.8008-03 NP 3.8ooE0 0805. Subtotal 3.5224E-01 9.5200E-03

Total 3.622.42-1 9.52002-03

1S411 4 39.25-H NA NON/NP C4-4 1.00000E401 5.0320E-02 1.3600E305 ASo021 19649 4.o88•98 NP 3.,UE.80 0-) H4.3 1.00000E+01 6.0320D-02 1.3600E-03
NP Sr-o90 6.00000E+01 2.5160E-01 6.80002-03

7.35 0.17 4.L80.03 NP 2-o0DEw" Subtotal 3.6224E.01 9.52006-03

Total 3.52241-01 9.5200E-03

15,.8 4 NA tNomewn C4-4 1.00000-2+01 S.0320E-02 1.3600E-03 AS
a." I".4 AOME43 .p,0S.B N .O, H-3 1.00000E+01 5.0020E-02 1.36002-03

w Sr-SO 5.00000E+01 2.16 6E-01 6.SOOE-03
1.3s 9.17 4.8800m. NP Z.E002. . Subtotal 3.52242-01 9.62002-03

Total 3.6224E-01 9.62002-03

1I61" 4 NA E NONE"NP C-14 1.00000E+0 6.0320E-021 1.3600E-031 AS
.2 19.4 4-8088 NP 3.1506.. 0-3 1.00000E+01 5.0320E-02 1.3800E-03

NP Sr-0 6.00000E+01 2."1g00-01 6.80002-03

0- . 4 e. NP .ooE+'• Subtotal 3.52242-01 9.62002-03

FORM S41A (10-88)

(.
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocar of Utah, Inc. 2. MANIFEST NUMBER4032-01-003

WASTE MANIFEST
1 - 3. PAGE 11 OF 24 PAGE(S)

015POSA/•rUN|NI. M001;PIO.N " - /A"DIESCRIPTON FOR EACH WASTETYPPEI )OTAINER I. ; 6WASE

PHYSSICAL ,STION J4. CHEMICALOESCRIPTION 15, RAOOLOIOALDESCRIPTION CLASIE7-
5. 7. S. WASTE a 10. SURFACE 11. 12APPROXITE 13. AS-ClATON

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOuIDIFICATION WEIGHT INDMDIUAL RADIONUCUDES AND ACTIVTY (MO, ANO Stable
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION o DESCRIPTOR VOLUME(S)IN ORSTABILIZATION CHEMICALFORMJ 5% CONTAINERTOTAIL;ORCONTAINERTOTALACTIVIY AU-CluA

NUMEEtI DESCRIPTION WEIGHT LEVEL dIm/1IOoia (Soo Not& 2 CONTAINER ME)IA , HELA1NG. ACNE 4ELATING AND RADIONUCUOE PERCENT Unstable
43eNERTOR (Soo Now. I & N~ oW 2A) -- (Sao N~ots 3) AGENT 8-CIM a

I0 NUMEER S) Not. IA) am Ins '" N.P' A BETA- I 3) R OO.1% , - s c-fo -f ALH Q'AMMA RADIONUCLIDES oc.fam I Meaq MCI

3.6224E-01 9.5200E-03

'1711 4 2-NA NONENP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
Oil 160.AO ' o.000E5 NP 3.3•oE-46 H-3 1.00000E÷01 5.0320E-02 1.3600E-03

_p sr-90 6.000OOE+01 2.5160E-01 6.8000E-03

7.35 MIT7 -11000153 NP .6'0006e.0 Subtotal 3.5224E-01 9.5200E-03

Total 3.5224E-01 952001-03

In" 4 29.," NA NONENP 0.14 1.00000E+01 6.0320E-02 1.3600E-03 As
amS 1S&" 4.0•0-013s NP ,-I0OCE-f H-S 1.00000401 6.0320E-02 1.360OE-03

. ... _NP Sr-90 6.00000E+01 2.5160E-01 6.8000E-03

7.35 .17 my 90ooo.0 NP LooOOEs.o 7m Subtotal 3.5224E-.1 9.62002-03

Total 3.5224E-01 9.520CE-03

ist3 4.2"5-N NA NONFJNP C-14 1.00000E÷01 5.0320E-02 1.3600E-03 AS
01 15n" 4.00000-0 NP &3200508 am- 1.00000E+01 5.0320E-02 1.3600E-3Np Sr-SD 5.00000E+01 2.5160E-01 6.8000E0-03..

7.s5 0.17 4 OB0E-OS NP E02•-50142ubtotal 3,6224-01 9.5200243

Total 3.52244E-1 9.520011-03

1s11 4 " 'N NA NONEN r,14 1.00000E+01 5.0320E-02 1.3600E-03 AS
0.21 115"4 ".MR-4 NP 3.340.154 a H- 1.00000-401 6.03201-02 1.3800E-03

NP Sr-8O 5.00000E+01 2.5160E.01 6.8000E-03

7.35 0.17 :SIOE.03 NP L00006•02 ;ubtotal 3.5224E-1 9.5200E.03

Ioal 3.5224E-01 9.6200.E03

FOuM S41A(10-0)
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST4021-3
•ONTAIMR AN WASTE r;q* 3. PAGE 12 OF 24 PAGE(S)

UISFA.UNAL. IN ,I ,I(K JIUN ,, IN WASTE IEJ RPEN ON FOR EACHNWAST TYPE I TAINER 1.- 1
PHYSICAL DESCRIPON 14I CHEEMICAL ES CRIPTION IS. RADIOI.OGICAL IOESCRIPTION CLASSIFI-

. 7. S. WASTE a 1 0. SURFACE 11. IZ1APPROXIMATE i1. CATION
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLUIFICATION WFJmmT INDIVIDUAL RADIONUCLIDES AND ACTATY (M8Q) AND AS s

IDETIFICATION CONTAINER VOLUME CONTAINER RADIATION DESCRIPTOR VOLUN(S) IN OR STABILIZATION CHEMICAL FORM 9 6 CONTAINER TOTAL: OR CONTAINERTOTAL ACTIVITY se A

NUMERI 0ESCRE'T1ON WEIGHT LEVEL dp/VIOOcS,2 (See Nat$ 2 CONTAINER MEDIA CHE.ATING AGEN CHELATING AND RADIONUCLIDE PERCENT Unstabla
GENERATOR (S"R.NOI & & oe A (f NtL3 D B-Class S

ID NUMSER(S) Not 1A) -2 9) w ALPHA SETA-F (% - 9 , C-Class C
- r _110m __M__ _A_ =I RADIONUCLIDES pcym MI O MoCi

sam 4 NA4 - NON/n•P C-14 1.00000E+01 5.032[E-02 1.3600E-03 As
E21 115.49 40.000OE-0S NP &30455.• -.- a" H-3 1.00000E201 5.0320E-02 1.3600E-03

IP Sr-90 6.00000E+01 2.5160E-01 0.8000E-03

?.3E 0.17 a4.000-0 UP XOOE.02 .Subtotl .•224E- 01 9.5200E-03

Total3.5224E-01 9.52002.03

17•11 4 9.9-N NA NONEINP C-14 1,00000E+01 5.0320E-02 1.3600E-03 AS
12.21 isug &*ME-OS NP 3-=OE6 a" 1H-3 1;00000E+01 5.0320E-02 1.3600E-03

NP r-9O 5.00000E+01 2.5160E-01 8.8000E-03
7.3$ 9.17 <&.05oE-o3 NP Z.000+02 .S4u4btotal 3.5224E-01 9.52002-03

Total 3.5224E-01 9.52001-03

176/I 4 3a.25-M NA NOSNp C-14 1.00000E+01 5.0320E-02 1.36O0E-03 As
E.2 15&45 4.00002-03 NP .45O0.06 H-3 1.000001+01 5.0 20E-02 1.36003-03

. NP Sr-90 5.000002+01 2516E-01.0 U.8000-03

7.3$ 0.17 4.O-N03 NP 2. OOWEEZ I Subtotal 3.5224E-1 9.5200=E-03

Total 3.6224E-01 9.6200E-03

11711 4 .. E N NA NONe/P 14 1.00000E+01 5.0320E-02 1.36001-03 AS
OEl ISIAS 45OOOos-05 NIP 3•.3E05 06 -3 1.00000E+01 5.0320E-02 1.36002-03

Np St-O0 5.000002+01 2.8160E.01 6.8000E-03

7.35 0417 4•0•E05-3 NP Z02.-0 • 1 Subtotal 3.5224E-01 9.5200E-03

Total 3224-01 9.5200E-03

11 4 2 NA NONE/NP 't4 1.OOO00E+01 5.0320E.02 1.3600E-03 As
El •15"91 8.00 -03 NP 0 4.54• 1-3 1,000002*01 5.0320"-02 1.36002-03

P t0 5.600000E+01 2.5160I.0t 6.8000E-03

7.3 0.17 .6.•0050• , NP ZOCE.o2 IL Subtotal 3.52242.01 9.52002-03

FORM 641A (00.0")

i (
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Eeior of Uai IMAFETN BER
FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE .mrocae of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 
4032.01o00

__R_____WASTE_____________ CflMTAINFA AQn I 3. PAGE 13 OF 24 PAGE(S)
WUk'UAbL G:11NICH UESt,•I Ufil ....... WASTE OESr: PI N FOR EACH W-AT1 ET-YPEiN C1 •INAINER 1.0.WASTE

PHYSICAL DESCRIPTI(ON 14'L ALV IPTION 11 RADIOLOGICAL DESCRIPTION CLASSIFI-
OTIR . 7. & WASTE 9. t0. 86RFACE I M3. AS-ClanIA

CONTAINER AND SURFACE CONTAMINATONW WASE WAS'TE SOUDIPICAON WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTWY (Mgq) AND StCase
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION DESCRIPTOR VOLUME(S)IN DRSTABILIZATION CHEMICAL FORLO % CONTAINER TOTAL; OR CONTAINER TOTALACTIITY AU-Cass A

NUMBERI DESCRIPTION WEIGHT LEVEL IW 01CM2 (.5991oHM2 CONTAINER MEDIA CHELATINOAGENI CHELATING AND RADIONUCLIDE PERCENT UsIsbale
GENERATOR (See N I a &, Note, 2A) m (Sem•eNt 3) AGENT S-C:sas5

BETA- _____________________Io NUMSERIS) NOW IA) ALPA( RADIONUCIDES' CCl aCI
TOtaW 3.5224E-01 9.52009-03

17211 4 39.29-H NA NONE/NP C-14 1.00000E+01 5.0320E-02 1.3600JE.03 AS
21 15A.49 Oo9E0oGo NP 3.."M0 0.0 H-3 1.00000E+01 5.0320E-02 1.3600E-03

NP Sr-90 5.00000E+01 2.6160E-01 6.8000E-03

7.35 0.17 4.o.43 NP ZAE-02 3.2241 Subtotal 9.62009-3

Total 3.6224E-94 9.5200E-03

l101 4 32.19-1 NA NONRISP C-14 1.00000+E01 5.0320E-02 1.36C0E-03 AS0.=1 1L9ImS. A 0013-o NP 3•44oE4. G= H-3 1.O0000GE+1 5.0320E-02 i.3600E,-03

NP _.r. 06.00000E+ 2.51605-01 6.80r0E-03
,.3 o 0LIT.1o70.43 P 2400004= ".35 Subtotal 3.5224E-01 9.5200E.03

3.5224E-01 9.5200E403

lout 4 294" NA NONEJ'P C-14 1.00000E+01 8.3990E-02 2.2700E-03 AS
oil 247.21 <39.o004-mS NP 340059 oJN H-3 :1.O0 080+0, 8.3990E-042 2700E-03

SSt.90 S.08000E+0t 4.1810E-01 .1300E-02
7.= 927 1.00m CO. UP E 43 7., Subtotal 8.560E-04 1.S4oE-02

Total 05.8508E-1 1.5840E-02

1941 4 29. NA NONmP C-14 1.00000E'01 1.0054E.-41 2.7200E-03 AS
92 2OZ57 4.•.00-0o NP &340o014 oz H-3 1.00000E+01 1.0064E41 72009-03

NP St-90 5.00000.E01 6.0320E-01 1.30E-02

7-. 0.32 4 M00P2O lP 0L0402 1. Subtotal 7.0448E-01 1.9040E-02
=•==== = = =•

Total 7.0448E-01 1.9040942

FORM• •EA(IO-9e0



FORM 51A UNIFORM LOW-LEVEL RADIOACTIVE Envimcare of Utah, Inc. 2. MANIFEST NUMBERWASTE MANIFESTI 4032O..o003

_ _L" - 3. PAGE 14 OF 24 PAGE(S)

,_"_IS__UN,,A_ _ _lt:____ 1WT= QN0 r/AST OmmiRrpTIO! FOR EACH WASTE TYP IN C TAIR 1WTE
____ _PhYSI•CALDE, ION i4, CHEM1MC DESCRIPTION IJS RA•OIOLOGICAL O1SCRIPTION .LAS3lPI-

6. 6. 7. 6. WASTE 9. 10. SURFACE 11. It APPROMIlMATE 11 A=ATIO
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDMIrDUAL RADIONUCLIDES ANO ACTNITY (M•q) AND StablA

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION D OESCRIPTOR VOLUjMES)IN ORSTABILIZATION CHEMI1CALFORM! % CONTAINERTOTALORCORTAINERTOTALJACTIVITY AU-CIassA
NUM4BERI DESCRIPTION WEIGHT LEVEL dp/0lon (Sao NCot 2 CONTAINER MEDIA CHELATINEA CHEAT1NG AND RADIONUCLIDE PERCENT Mltable

GESIUo. Is alol mIL & SNov 2A) .. ~ (Sm ot*ba 3) AGENT 8-Ctmau
ID NUMBER(S) Note IA) I mSft ALPHA BETA- RA iFC0.1% C-ClJss C't'om 4 Qrvi kAL4 . RADIONUCLIDES cm • MBQ Wei

1001 A2.39-H KA NONPE C.14 1.00000E+01 1.0064E-01 2.7200E-03 AS
a.m 29.S7 ,.o•0=,-48 NP 3.3400.0 0.20 H-3 1.00080E+01 1.0064E-01 2.7200E-03

.... _NP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02
T= 0-32 a.ooEE-03 NP ±00O05,2 7.33 Subtotal 7.0448E-01 1.9040E-02

Total 7.0448E.01 1.90406-02

• im 29,"m.- NA NONEiNP C-14 1.00000E+01 1.0064E-01 2.72002-03 AS*
0m 5z27 ,8.00110"0-s NP ,2ms.1400 am. H-3 1.00000Et01 1.0064E-01 2.7200E-03

NP Sr-90 5.00000E+01 &0320E-01 1536001-02
1-".30 0=1 -. 00o0o3 NP LOoE-0S 7,.5 Subtotal 7.04482-01 1.9040.-02

Total 7.0442-01 1.9040E-02

24I 529,3M- NA N0NEJNP C-14 1.00000E+01 1.0084E-01 2.7200E'-03 AS
amS 2-77 eOOOOo-os UP 3-1=M 0.- H-3 1.00000E+01 1.0064E-01 2.7200E-03

...... NP sr-90 6.000002+01 5.0320E-01 1.3600E-02

7.36 0.32 -ao.N003 NP 2o0.E02 7- Subtotal 7.04482-1 1.90402-02

Total 7.0448E-01 1.9040E-02

I4,304 NA NONEJNP C-14 1.00000E+01; 1.0064i-01 2.7200E-03 AS
0..1 2•52" <.Lo0o00- NP 3.34o0-0. 0.20- Ha-3 1.0 0D0E+01 1.0084E-01 2.7200E-03

NP Sr-90 5.00000E+01 5.0320!-01 1.3602E-02

a= -8. 11411m NP0OMP 2.00000"03 7.3s Subtotal 7.0448E-01 t.9040E-02

Total 7.04482-1 1.9040E-02

20711 4 ,29.3, NA NONENP 14 1061.000004+0 1.364-01 2.72006-03 ASOil-3 1.00000E+01 3.0"464E-1 0.200-4
.NP Sr-90 5.000002+01 6.0320 _04 1. 00E-0

7.35 0.52, <S. m0 ZNo-02 lp f 7.35 Subtotal 7.044811-0 1.9040E-02

FORM0A51A (10-bE)

(
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FORM 541A UNIFORM LOW-LEEL RADIOACTWE Envirocare of Utah. Inc. 2. MANIFEST NUMBER

WASTE MANIFEST4032-0103
WONTAINFTR Amn WAmp nr1''Ri ntJ" .,TjyApjp p 3. PAGE 15 OF 24 PAGE(S)

.O___U__ _ ____ON____ I_ __ _...... WASTE OESCRIPTION FOR EACH WAV E TPE IN CONTAINERI(WATE
IPHWSI,• M !t•I " 14. CHIRM- 2 SRIPrON, " is. RAOIOLOGIMCAJ DESCRIPTION 1CASSIFI-

& 71 11 APP - -43-- -CATION•w

CONTAINER
IDENTIFICATION

NUMEERI
CONTAINE VOLUME
DECIP TIO Nt A U

AND
CONTAINER

WEIGOfT

9. •
SURFACE
RADIATION

CONTAMINATION
ER~moCprS

WASTE
DESCRIPTOR
(See Note 2

WASTE
VOLmm.(S)
CONTAINER

lao)

SOLJIDIFICATION
OR STABILIZATION

MEDIA
NEMICAL FORIA

CHELATINGAGOE

WEIGHT

A'INr

INDIVIDUAL RADIONUCLIDES AND ACTIITY (M8q) AND
CONTAINER TOTAL: OR CONTAINER TOTAL ACTIVITY

AND RADIONUCLIDE PERCENT
AU-CIMsA

eP.I..&W

IOIIEE4S Nolaj 1 & &81 NoteA -EA 'Se 1FWA AGElNT __________anero___ ... Jaa.. .EmDm~L. SE-E...______ _________ RAOIONUCLIOES ,, jC/m. MJ.8... mOI

Total 7.044E-.01 .1.9040E-02

SlO/I ... .29-N . NA NOIJENP C-14 1.00000S+01 8.3990E-02 2-2700E-03 AS
5.21 U47.21 &.DoGoE.-E Np 3.2400o-00 o.2 t..3 1.00000E+01 8.3990E-02 2.2700E-03

UP- Sr-9" 5.00000E+01 4.18104E01 1.1300E-02

7.05.27 OM 000E.0. UP 3.eOE 7.35 Subtotal 5.8608E-01 1.5840E-02

Total 5.8605RE-01 1.5840E-02

21301 4 29.39-H NA NONENP C4-14 1.00000E+01 1.0064E-Oh 2.72002-03 AS
2. 9 61.7 8.0=1145 NP 33400M 0.a H-3 1.00000E+0• 1.0084E-01 2.7200E-03

NP Sr-90 6.00000E+01 5.0320E-01 1.3600E-02

7.35 0.2 MA00OE-03 NP 700e0 0.s Subtotal. 7.04482-01 1.9040E-02

= =_ ., =I•==z= =l .

Total 7.0448E101 1.040E-02

21611 4 25,3944 NA NONRF"P C-14 1.0D100E+01 B.3990E-02 2.2700E-03 AS
021 247.21 B00W-54 NP 2.140WS 0a" H-3 1.00000E+01 8.3990E-02 2.2700-E03

NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02

7,m 0.v7 -S.0005.o3 NP 2.0005 7.35 Subtotal 5.8608E-01 1.58401),02

Total S.8608E-01 1.6840W1H02

211 4 NA NONEINP C-14 1.00000E+01 5.0320E-02 1.36002-03 As
0.91 IELI 4.0000.o0. NP "w-O" 0.20 H-3 1,OOOOOE+01 5.0320E-02 1.3600E-03

NP Sr-90 5.0000E+01 2.5160 -01 6.8000E-03

7M 0.17 8.000943 NP 10M00.2 Subtotal " 3.5224E-01 9.52002E-03

Total 3.6224E-41 9.52002-0 3

FORM 5l4A (10JIE)



*
FORM .41A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST403201-003WASTEMANIFST I3. PAGE 1$ OF 24 PAGE(S)

DISPOSAL, f 1 EIR'4•5; UKIl CI rqR1)I.ONWIC/•'NIAr TIO WASTE:u. DCIP •N FOR EA•CH WASTE TYPE IN C ONTAJtHR_ 1.PGEI6. 4PGES WASIF
_HYSICAL DESCRIP104 _. 14. CdIj[ALDE IRI N 15. RADIOLOGICAL DESCRIPTION - CLASSIFI-

S. 7. B. WASTE 9. 10. SURFACE i. 1Z A ARoxTE I A= A
CONIAINER AND SURFACE CONTAMNATION WASTE WAVTE SOUDIFICATION WEOGHT INDOIVUALRAOIONUCULDESNDACTNITY(MBq)AND S..ble

IQEIreRCAnON CONTAINER VOLUME CONTAINER RAO.ATION .. l D.ESCRIPTOR VOLUJO 1 IN OR STABILZATION CHEMICALFORM 'A CONTAJNERTOTA.U ORCONTAINERTOTALACTMTY AU-CItW A
NUMBER I DESCRIPTION WEIGHT LEVEL omnol0 off (Se Not. 2 CONTAINER MEDIA CHELATING AGEN" CHELATI' AND RADIONUCLIDE PERCENT Utjableo

GENERATOR ( Is" me 1 J~ ___ NOW___ 2Aso-aoC)AGNlaws 8
ID NUMBRER() Note 1A) -If If ALPHA BETA-- [".I% C-Cas$ C

2111 4 MA N1N•NP C-14 1.0000E+01 1.0064E.01 2.7200E-03 As
0.21 22.57M 00GWOE-EB NP 3. &E-. H-3 1.00000E+01 1.0064E.01 2.7200E.03

, ,_NP___-g0 5.00000E+01 5.0320E-01 1.3800E.02

7.35 0.32 .ý&CegE-03 NP 7.02 Subtotal 7.0448E-01 1.9040E-02

Total 7.0448E-01 1.9040E-02

429.2-N NA NONMP N .C-14 1.00000E+01 1.0064E-01 2.7200E-03 As
021 292.57 1.2•00E.04 NP &,MGE40 E. H-3 1.000001+01 1.00641.01 2.72009-03

TP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02

T.35 0.32 "•.t00O2 NP 2.00'0E+0 Subtotal 7.0448.E-0 1.9040E-02

T .0448E-01 1.9040E-02

220 M,-H 4NA NOXnENP C-14 1.00000E+40 1.0064E.01 2.7200E-03 S•s
4/21 292.7 18.0000C-05 NP _S.E, 0.2E H-3 1.000000E01 1.00841-1 2.7200E-03

NP Sr-90 6.000001E01 6.0320 E-1 1.3600JE-02

7.2" 0.321 ýs&Oso5-0 NP 2.00905.027.3 subtWa 7.044i2.01 1.904E0210

Total 7.0448E-01 1.9040E-02

2n 4 29," NA NON4FP C-14 1.00000E+01 1.00642-01 2.7200E-03 As
mS7 .&00=45 NP 3.400M.0 02 14-3 1.00000E+01 1.0064E-01 2.7200E-03

UP_ Sr-90 5.00000E+01 6.0320E.01 1.360DE-02

7.36 o0.. 4.0o00e NP 00.oEý42 739 Subtotal 7.0448E-01 1.9040E-02

Totaf 1.044•E-.1 1.9040E-02

-3S4NA NoNNP IC-14 1.000002+01 6.0320E.02 1.3600E.03 As

.. 29 IHB0B 5<..SolE-0B4 up ..34m a.. " -1 1i.10000 E01 -.03202 -02 1.3600E-03
.. NP Sr-_9 5.00000E+0125160E-01 6.800DE-03

r.21 k. f •.3EIS. NP 2.5Eo, 7 Subtotal 3.5224E-Z1 9.5200E-03

FORM B41A tIS0.1
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envlrocare of Utah. Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-01-003

~lWASTE ~ MA IFE y 3. PAGE 17 OF 24 PAGE(S)
u PIPuSf. NE 1 1AWMIJCbu{.•pIOIP I___ ___ _ "WAASTE• CESCRIPIL N EON EACH WASTE TYE IN e N eWASTE

PHYSCAL OCRIPTIOH 14. CHMICAL0 1CRInO, IS. RADIOLOGICAL DESCRIPTION CLASSIFI-
S7 a. WASTE 0. 10. SURFACE 11. 12. APPROX(MATE I& CATIONAS-ClamA

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDMDUA. RADIONUCLIDES AND ACTIVITY A.) AND S-a-A
IDENTIFICATION CONTAINER VOLUME COTAINER RADIATION - MuoL DESCRIPTOR VOLUME(S)IN ORSTABILIZATIDN CHEMICAL FORP % CONTAINER TOTALOR CONTAINER TOTAL ACTIVITY AU-CItfA

NUMBERI OESCRjPTION WEIGHT LEVEL dpWI00 CNQ (Se NoW 2 CONTANMER MEDIA ELATING AGEN" CHELATI, AND RADIONUCUDE PERCENT U'"tabIe
GENERATOR (a" We 1 a .II 8 NHol 2A) 0(90 Note 3) AGENT 8-C1030E
IO NUMSBER(S) Hote IA) (10) J .5133) SETA-(FT3) F>o,1% C-Closs C

1m) ALPHA MUM __RAIONUCUDES .. ,,.. M•I wcL

Total 3.5224E-01 9.5200E-03

232M4 29, NA NONEInP C-14 1.00000E&01 1.0064E-01 2.7200E-031 AS
0.21 112M S.0002-06 UP 3aoo- 0.M H-3 1.00000E+01 1.0064E-01 2.7200E1-03

NP Sr-90 5.00000E+20 5.0320E-01 1.3600E-02

7.25 am2 4.CO0EE-02 NP LO040E42 7.u0 Subtotal 7.0448E.01 1.9040E-02

Total 7.0448i.01 1.9040E-02

45,09-14 NA NONEnMP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS
02"1 .292 40000E NP 3.34008-04 0.m H-3 1.00000E+01 1.0064E-01 2.72002-03

NP Sr-90 5.00000E+01 5.03202-01 1.3600E-02

7.3• 4C0`O•e.0 NP 1.00045, 7.20 Su-' t .7.04482.01 1.9040"N

Total 7.044BE-01 1.9040E-02

237tl 4 291"-H NA oNNEINP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS
0.2 2 0.W <.1oMl0E4 NP 224000 5.25 H3., C Y-3 6.00000E+0 321 .01 12.7200E-03

mP r-90 1.00000c-+01 6.0320E-01 1.36002-02

7.3" c2 .ol.te-02 Nup L0oe00,,5 7.39 Subtotal 7.0440E-01 1.904013-02

Total 7.044SE-01 1.9040E-02

24 4 2%,3M NA NONEp C-14 1.000001+01 6.6970E-02 1.8100E-0M AS
1.21 201Mt 1.oo0E.04 NP 21.4E000 5." H-3 1.00000E+01 6.6970E-02 1.8100E-03

NP Sr-90 5.00000E+01 3.3559E-01 9.0700E-03

7.3 5.2 Law005.0 NP 2.5000500 7=2 Suttal 4.89832-01 1.26902-0

Total 4.6953E.01 1.2690E-02

FORM BOIA (10,,A)



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocarg of Utah. Inc. 2. MANIFEST NUMBER

WASTE MANIFESTi 4032.01-003
WASTE MA.N.I.F 

3. PAGE t8 OF 24 PAGE(S)

gPU__L __N I AINt;R Ut_______ __ IONW__TIn.DEgIPIN F .OR EACH WASTE TYPE IN COIYAINER .IWASTE
PHYSICAL DESCRIPToIN 1. CHECAL DESCRIPTION I I& RADIOLWGICALDESCR0IPTON C.ASSIFI-

a, & 7. 9. WASTE 0. Ia. SURFACE Ii, 12.APPROXIMATE I.& AS-Chs A
CONTAIER AND SURFACE CONTAMINATION WASTE WAN'S " OLIDIFICATION WEIGHT INDMDUAL RADIONUCLDES AND ACTMIY (Mae) AND $two

IDENTIFICATION CONTAINER VOLUME CONTAINER RADWkTION D DESCRIPTOR VOWUME(S)IN ORSTABILIZATION CHEMICALFOR31 .% CONTAINERTOTAL:ORCONTAINF.ROTALACTIVITY AU-ClassA
NUMBERI DESCRIPTION WEIGHT LEVEL "o100C. 4 (Boa Note 2 CONTAINER MEDIA HELiNG AE CHELATING AND RADIOINUJCLIDE PERCENT Una'tab~

GENERATOR (Ntsee Now a & No% 2A) ( (See Now 3) AGENT a-ela" 9
I0 NUMBER(S Ht IA) L f)t ALPA BA- MMA0.1% RADIONUCLIDES MR.ma C-Clas.c

2411 4 30.z" /JA ONE.P Ct14 1.00000E+01 5.D320E-02 1.3600E-03 AS
0.21 1s44 0.000M.0E4 NP 3-45E-00 H0 "-3 1-00000E+01 5.0320E-02 1.3600E-03

NP Sr-90 9.00000E+01 2.6160E-01 6.8000E-03

7.35 0.17 01.5000O42 NP 2.0.002 .362 Subtotal 3.5224E-0 9 .50 03

Total 3.62242-01 9.5200E-03

2-1 4 29.30-N NA NONEINP [-14 1.00000E+01 6.6970E-02 1.8100E-03 As
0.21, 205* ".000Yoo-04 NP =.40094 6.25 H- 1.000002+01 6.6970E-02 1.8100E-03

NP S SO 5.00000E+01 3.36691-01 190700E-03

7.35 0.22 <1.500002 NP .E000E012 7.35 Subtotal 4.69532-01 1.2690" £2

Total 4.6953E-01 12.690E-02

2411 4H 2S,39 HA NONEINP C-14 1.0000E+0l 6.6970E-02 1.E100E-3 AS
0.*1 201.55 01.5o4o0.04 NP 32400E-o5 0.20 S-3 1:00000E+01 6.6970E-02 1.8100E-03

P r-s0000E+01 31355E-01 9.0700E-03

7.35 0.22 -1.B5OZ NP 2=0ooE-o2 7.35 Subtotal 4.69537-01 1.2690E-02

Total 4.6953E-01 1.26902-02

2M 4 29139-N HA NONEnI 0-14 1.00000E+01 8.3990E-02 2.2700E-03 AS
0.1 147.21 1Q.000E-04 NP &340m-00 0.2 _-1 t.000002401 8.3990-052 2.27001-03

NP S-90 5.00000E+01 4.1810E-01 1.1300E.02

7.31 0.7 02 .0NE-02 NP 2A.000EI 7.3m Subtotal 5.808E.01 -- f.5840E-02

Total 5.8608E-01 1.S840E-02

2=1 42 •2-H NA NoSP C-14 1.00000E+01 8.3990E-O2 2-27002-03 AS
02 1.211 '1.005E04 NP 3.40E-00 0.20 N000000E+022700E-3

" 9 r- 0 000E+01 4.1 IOE-01 1.1300E-02

735 0.271 1.-000-02 Np L000002 Subtotal 5.8608E41 1.6840E.2

FORM S1A 410,-5)i
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FORM 941A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE- MANIFEST 4032-M.-003

__O 3. PAGE 19 OF 24 PAGE(S)
UI0RUAALLAJ 1•4•t i/!WN8.R Ut: P r! UN ___S__CRIP_ _TI_ _RA__1_ TYPEON A T T INONTAINR I.WAST-

PHSI.A7 DESCRIPASON 14. ScURFCE oES RIPTION 15. RADOJLOC ESCRION CLAMSFI
.7. WASTE I 10 SURFACE 11. 12.iPPROXIMATE 13. A CATION

CONT AINER AND SURFACE CONTAMINATIOON WASTE WASTE SOLIDIFICATION WEIGHT INOIVIDUAL RADIONUCLIDES AND ACTIVITY (MBq) AND St
IDE]RMATION CONTAINER VOLUME CONTAINER RADIATION mln -DESCRIPTOR VOLUME(S)IN OR STABILIZATION CHEMICAL FOROB % CONTAINER TOTAL OR CONTAINER TOTAL ACTIVITY AUL-ClSSA

NUMBER I OESCRIPTION WEIGHT LEVEL dp-#1O 00r2 (Se. Note 2 CONTAINER MEDIA a"lELATINGAGEN CHELATING AND RADIONUCUDE PERCENT Unstable
GEEAO SeNt &Nue 2A) r. NSee NOS) AGENT -lsaID NUMSERIS) &~ A LH EA F01 -f¢

HdI IA ALPA ET-A- (.o ________C-clas C____ _ ALPH A_ _A RADIONUCUDES pCk- 1 MssC

total 5.8085-01 1.5840E-02

25t1 4 29.394- NA NONEINP C-14 1.00000E401 8.3990E-02 2.2700E-03 As

o." 241.21 01.oN0044 NP 3.-34M46 02o H-3 1.000005+01 8.3990E-02 2.2700E-03
NP Sr-90 5.000005+01 4.1810E.01 1.1300E-02

7 U g2 04M0-02 NP 2.5000L;02 Subtotal 6.8608E-01 1.5840E-02

Total 1.48081-01 1.5840E-02

503z1 4 - NA NONEINp C-14 i.000009+01 8.3990E-02 2.2700E-03 AS
05" 24.1 E N O.• 2 E-am 1--0 H-S 1.000001+01 8.39901-02 2.2700E-03

NP Sr,0 S.0000+E÷01 4.1810E-01 1.1300E-02
7.33 027 <.t)1O02 NP LO.oo02 71.5 Subtotal 5.86085,01 1.5840E-02

Total 5.8608E-01 1.58402-02

w" 4 22.3•-N NA NONNP C-14 1.00000 E01 7.3990E-02 2.2701-03 AS
o-2 247.2M A150-4 NP 33400 .05 H-3 1.00000E+01 8.390E-02 2.2700E-03

NP Sr-90 5.00000E÷01 4.1810E-01 t.1300E-02

7.35 &V o.• 1EO5E3 NP 1004-5o0 715 Subtotal 8.86085.01 1.840E5-02

Total 5.8608E-01 1.5840E-02

S4 29.24 NA NONIEP C-14 1.00000E+01 8.3990E-02 2.2700E-03 AS
0.21 2 M o01.0s.04 NP 23-4008- 015 H-3 1.00000E+01 8.3990E-02 2.2700E-03

UP S-90 6.000005E01 4,1410E-01 1.1300E-02

7.3 o.2 41.=054 - NP o0000002 745 Subtotal 5.8608E-01 1.5840E-02

Total 6.8608E-01 1.58405-02

FORM 541A(I0-9B)



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envocr of Utah. Inc, 2. MANIFEST NUMBER

WASTE MANIFEST 4032M03
"" 3. PAGE 20 OF 24 PAGE(SR

UDIWUAL LAUr1 otIN IF/ I ION "" WASTE OESCRIPTII N FOR"EACH WASTE TYPE IN a INTAINER I I.WASTE
PHYSICAL DESCRIPTION 14. CHkeIALO OE ;RIPTION 1. RADIOLOGICAL DECRIPTION CLASSEFI-

5. 6. 7. 8. WASTE a. 10. SURFACE 11. 12. APPROXIMATE 1& CASTION

CONT&INER. AND SURFACE' CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGMT INDIVIDUAL RADIONUCLIDES ANO ACTIVITY (M8q) AND ASOCUM

IDENTIFICATION CONTAINER VOLUkM CONTAINER RADIATION NI.02. DESCRIPTOR VOLUMEAS)1N ORSTABLIZATION CHEMICAL FOR -AIN CONTAINER TOTAL OR CONTAINER TOTAL ACTIVITY AU-CIasA
NUMBERI OESCRIPTION WEIGHT LEVEL dFwo/lo0 am2 (See N1w 2 CONTAINER MEDIA HELATIN/3 AG CHELATNG AN4D RADIONUCLIDE PERCENT UnstlbaGENERATOR (Seeoo NOW I a (3) &.No..& 2A) (See Not3) AS/I% 8-Class.

ID NUIBMS) Note IN (f53) (kg) nESV ALPHA BETA-" IF0.1% _ __ I MS._ _ C.CEMa C
mrL: f -IGAMMA&. NA________ RA01ONUCLIDES 1 M.I mCiE02

22;71t 4 22.39-H NA NONE/NP C-14 1.00000E+01 6.6970E-02 1.81006-3 AS0.21 201.35 <.o0-0o4 tP 1S246. .0 H-3 1.00000E+01 6.6970E-02 1.:8OOE-03
NP Sr-90 5.00000E+01 3.35596E-01 9.0700E-03

7.2s M22 51.0ooE-02 P 2.00001540 7.3s. Subtotal 4.69531-01 1.26901-02

Total 4.6936m-01 1.26906-02

2" 1.4 .N NA NONE/NP C-14 1.00000E+01 1.6798E-02 4.5400E-04 As
832 6.77 <•.0ooE.04 uP 3.3400•.06 0.20 H-3 1.00000E+01 1.6798E-02 4.5400E-04

NP Sr-90 5.00000+01 8.3990E-02 2.2700E-03

7.16 0.07 ti1.W42 2.NP oo006O2 7.3= SUbtotal 1.1759E-01 3.1780E-03

Total 1.1759E-01 3.1780E-03

" 4 35.9-1 MA NONEP C-14 1.00000E+061 5.0320E-02 1.3600E-03 AS
6.11 166.40 <.1oo.0.04 NP 26004-.6 6.,0 1-3 1.00000E+01 5.0320E-02 1.3600E-03

NP Sr-90 5.00O0E+01 2.5160E-01 6.80009E03

7.35 0.17, 1J.oEE0.2 NP _660•0•0E 7.25, Subtotal 3.5224E-61 9.5200E73

Total 3.5224E-01 9.6200643

26W 4 32A" NA NONwP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
6.l I.SA S.o1.36005 NP 6,406E.06 0.0 H1-3 1.00000E+01 5.0320P-02 1.3600E-03

.... NP sr-90 5.00000E+01 2.51606-01 6.8000E-03

7.35 6•.87 1.30o-02 NP 2.0061115"2 T.. Subtotal 3.5224E-41 9.12001143

Total 3.6224E-01 9.5200U43

'2811 4 22.9- NA 602/NP (C-14 1.(0000E06 1 8.3990E-4* 2.27r006-03 AS
2.21 - 247.21 0.066O6-04 NP 2 6 0.., H-3 1.00000E+601 8,3990 - 2.2700E-03

_p Sr-90 6.00000E+01 4.18106-01 1.1300642

721• 7 slzr .560.o0oe NP ±o.06 o05 7.35 Subtotal 5.8608E-01 1.6840E-02

F0M0 S41A (10.6)

k ( (
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocafe of Utah. Inc. 2. MANIFEST NUMBER4032-01-003

WASTE MANIFEST 3. PAGE 21 OF 24 PAGE(S)

ISIUSL C qQfNTAINFR ANfl WAST nfltE. I~f !~ NN IA)mn1DISPOSA.'L IJUI;ONrt. Uk5CRJIP I ON WAS'TE beu"ELHRIT W1EO• EACIIWUýK TYfPE INC )N•TAINE R ' M 5WA++E
''PHYSICAL I,14 CHEMIC. DESCRIPTION 15, RADIOLOGICAL. DESRIT0IOr CLASTSII-CATION

5. 7. 8. WASTE 9. 10. SURFACE 11. 2..APPROGIMATE 13. AS-C1J. A
CONTAINER AND SUR,•ACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIMDUAL RADIONUCLIDES AND ACTIVITY (M~q) AND Stoble

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION - I)DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHE-•CAL FORMS % CONTAINER TOTAL4 OR CONTAINER TOTAL ACTIVITY AU.CISS A
NUMAERI DESCRIPTION WEIGHT LEVEL wm1oo (S2 U, NIOW 2 CONTAINER MEDIA .TIMN AGM CHAT1NG AND RADIONUCUDE PERCENT Lnmabts

GENERATOR (54* Note I 2i5 ENcOWA) .J L. (6ee Note 2) AGENT 8-Class a
ID NUMBER(S) NoeI IA) (ID) --NL I ALP BETA-,. [Fý1% C-ClOss C

_ _ _ __GAMMA _ _ _RADIONUCLIDES COY =L. mCIM-

Total '.B60BE-01 1.58140-02

241 39, NA NONEINP C-14 1.00000E+01 5.0320F'02 1.3600E-03 AS
0.21 15." 8.5000-40 NP 3.34006-0 H-3 1.00000E+01 6.0320E-02 1.3600E-03

NP Sr-S0 5.00000E+01 26160E.01 6.8000E-03

m.3 I 0.17 -&WOOE-=3 NP L CE+0t 7.35 Subtotal 3.5224E.01 9.6200E-03

Total 3.5224E-01 9.5200E-03

274n 4 2M A NONMEl C-14 1.00000E+01 6.6970E-02 1.810.0-03 AS
&.0 2M.M .4.00-0oE-s NP 23 oe.2400 H-3 1.00000E+01 6.6970E-02 1.8100E-03

NP Sr-90 6.00000E+01 3.3559E-01 9.0700E-03

02.o <0. o4.m0803 NP _o00OE- .7.3 Subtotal 4.6953E-01 1.2690E-02

Total 4.6953F.01 1.2690E-02

z2 51 2%M-H NA NONEJNP C-14 1.000004E01 6.6970E-02 1.8100E-03 AS
o.20 51m 4ON.20002.o, NP &344E.0a H-3 1.00000E+01 6.69704-0 1.8100E-03

NP Sr-90 6.00000E+01 3.3559E-01 9.0700E-03

7.36 o-.1 4.0002• 2 NP o.0 -o-s . Subtota. 4.6953E.01 1.2690E402
:==.... :===:I=:== IN

Total 4.6953E-01 1.2690E-02

Dt 4 39,&N NA NONEINP C-14 1.00000E011 5.0320E-02 1.3600E-03 AS
a2 I"0.40 ,.o0oo0 NP 142020E- 0 H.-3 1.00000E+01 5.0320E-02 1.3600E-03

Np Sr-90 5.00000E+01 25160E-01 6.80005-03

7.35 0.17 <.0006o2 NP 2A002 70 Subtotal 3.5224E-01 9.5200E-03

Total 3.5224E-01 9.6200E-03

FORMS4IA(10.00)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE EnvfroceM of Utah, Ina. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-01-003

IPGI U KF•ONTAIPrRAnfl w W.OESCRIPiN .___ AMR 3. PAGE 22 OF 24 PAQE(S)
a. PQ~o -"YamAN•J UDESCRI 15N WAIOOn'IDECRP'IO OCSRPLANSRlAC ••TPI M( NTIEWTI=

7. B. WASTE 1. 1(1 SURFACE It. 1.APPRO)aMATE 1t. S CATION
CONTAINER AND SURFACE CONTAMNATION WASTE WASTE SOIDIFICATION WEIGHT INOMDUAL RADIONUCUIDES AND ACTN1VTY (MaM AND AS-C?&vJA

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIAlTON ~00- DESCRIPTOR VOLUME(S)IN OR STABILIZATION CHEMICALFORM , CONTAN.RTOTALORCONTAINER1OTALACTIVflY AU.CA

NUMBERI DESCRIPTION WEIGHT LEVFL dpm/I1O w,2 (Sea Not I CONTAINER MEDIA CHELATING AGEN CHEINAT AND RADIONUCLIDE PERCENT Ungabie
GENERATOR (SeeH , & A2 NMZA, (See Ne 3, AGENT 5-Cass B
tO NUMBER(S) NtO* IA) mNIh A.PSA .ii3ETA. IF.O.1% C-Clws C

______,__-___.,___,___RADIONUCLIDES If Mj. nC
S-H MA NOM C-14 1.00000E+01 1.6798E-02 4.5400E-04 AS

oilt 9S,7 &4o.DE00oS NP 134ME-ce B0 H-3 1.00000E+01 1.6798E-02 4.5400E-04
NP Sr-90 5.00000E+01 8.3990E-02 2.2700E-03

T.35 (1.07 4s.0me..3 UP AOE. Subtotal 1.1759E-01 3.1780E.03

Total 1.1789E-01 3.1780E-03

289M 4 29.11-H MA NONEINP r-14 1.00000E+01 8.3990E-02 2.2700E-03 AS
0.21 Z471`2.1ooo UP 3400E-06 &" H-3 1.00000E+01 8.3990E-02 2.2700E-03

NP Sr-90 5.00000E+01 4.1810E.01 1.1300E-02

7.0 0o27 '1.0os-.42 NP 2.0o2.2 Subtotal &.8608E-01 11.684E-02

Total 5.8608E-01 1.6840E-02

241 4 29.3- NA NONME.P C-14 I1.00000E+01 5.6970E-02 1.81003-03 As
0.21 2111.85 1OWNOE-o4 NP .,40E-00e 0 H--3 1.0I0000+01 6.6!705-02 1.8100E-03

NP Sr-90 5.800000E01 3.59E.-01 9.0700E-03

7..5 0.221 1.oM.02-E Np ..0000523 Subtotal 4.6953E-01 1.2690E-02

Total 4.6953E-01 1.2690E-02

3.2" 4 3241 NA NONEINP C-14 100000E+0' 6.0320E-02 1.3600E.03 As
ao lEGAs t1.0we0s-4 NP e.4 e- H-3 1.000O0E+001 6.0320E-02 1.36009-03

N e Sr-90 5.00000E+01 2.5160E-01 6.80005-03

7.35 0.17 -. 0=e.o42 NP 5ooo05-0 subtotal 3.62245-01 9.5200E-03

Total 3.5224E-01 9.6200E.03

2m 4 29.3-" NA NONEAI C-14 1.00000E+01 6.6970E 2 .081003. As
o21 245•.0 '1.4000544 NP 2.240058 1.-3 " 1.00000O+01 6.6970E-02 1.8100E-03

NNP Sr-90 5.00000E401 3.3569E-01 9.0700E-03

7-.3o3 0=1. .J.-I NIP •..0004. Subtotal. 4.6953E.01 1.2689DE-02

FoRM4 541A (so-0)

(
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER
4032.01-003

WASTE MANIFEST 3. PAGE 23OF 24 PAGE(S)

M rri3IO GNnN A'N WASTE N _____ EACH______ I Me IN~ cmim 'S.WAS7E-
PHYSICALDES=I 14. CHEMICAL DESCRIPTION 16 RADIOLOGICALDEPSCRIPTION CL.ASSIFI-

5. & 7. G, WASTE 0. 10. tSURFACE 11. 12. APPROXOMATEI Ii CAnTON
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE $OUDI1CATION WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTIVITY cuoq. AND Stable

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION J DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORI' I CONT1R TOTA ORCONTAINER TOTAL ACTIVITY AU-CIws A
NUMBER I DESCRIPTION WEIGHT LEVEL dpovIIO Ema (S" NoM 2 CONTAINER MEDIA C1IELATINGAGENC CHELATING AND RADIONUCLIOE PERCENT Ursne

GENERATOR (Sm Note I S 4N5)a &N2A) ISMOL NSote o3) AGENT E-Ct.osi
IDNUMBER(S) Hote IA) ._, IL iovrn.I BETA-,.._. IF'O.1% MI C.Ca CALPHA ,_._ _MA_....._RADIONUCLIES g , mCI

Total 4.6953E-01 1.2690E-02

294M4 29,394t NA NONEINP C-14 1.00000E+01 6.6970E-02 1.8100E-03 As
0.21 20lES 1.8OI..o4 NP 3-40DE-WS oo m3 1.000003+01 6.697E-02 1.81001-03NP - 5.0 Eol 3.3659E-03 9.0700 -03

T.E 0-.M '1.055-o2 NP LEOoEL4 7.2, Subtotal 4.6953E-01 1.2690E-02

Total 4.6963E-01 1.2690E,02

2021 . 4 -444 NA NONEaNP C-14 1.00000E+01 1.6798E-02 4.5400E-04 As
5.21 05.771 . ooe1.0504 NP s 340 H-3 1.00000E+01 1.6798E-02 4.5400E-04

up Sr-90 6.00000E+01 8.3990E-02 2.2700E-03
7.3 0.07 0•1.0.- 2 NP Z.ooE00.02 7.30 Subtotal 1.17s9E.01 3.1780E-03

Total 1.1759E-01 3.1780E-03

z3n 4 30411 NA NONEINP C-14 1.00000E+01 1.6798E-06 4.5400E-04 AS
0.21 2.7T7 .1OMOB.-04 up 3•.43o0..o 0=25 H-3 1.0000E0+01 1.6798E-02 4.5400E-04

NP. Sr-g0 6.0000OE+01 8.3990E-02 2.2700E-03
7.30 8.07 .11,00E..02 NP Z0000E,02 r.38 Subtotal 1.1759E-01 3.1780E-03

Total . .1759E.01 3.17802-03

3M, 4 2,H NA NOlIEGP 0-t4 1.00000E+01 6.6970E24 1.8100E-03 AS
391.05 ,m.-O N 2 o 1.0000E ! 6.9701.02 . E-03

NP 9o0 500000c :01 3.B3,,9E-0 1:0,700E-03
am 0.,c2 ,.0 4 NIP 15000D 02 T.m Subtotal 4.095312-01 1.2690152

Totm 4.6953E-01 1.2590E-02

FORM S41A (150-9)



FORtM 641A UNIFORM LOW-LEVEL RADIOACTIVE Enviirocare of Utah, Inc. 2. MwA IFES NMBER
402,01-003

WASTE MANIFEST -3. PAGrE 24 OF 24 PAGEz(s) _

EUrrvAtwO1 kMUKIWTrn AINER £i~h WASITF fPqrRI 2hAN tcnfNTIBI IATkflJJI _____ NFO AC

PHYSrALI OESCR1 qM I IPMI r RAX2IOLOGICAL DESCRIPTION CLASSIF1-
.5. 8. 7. 8. WASTE 'Q. I0, SURtFACE Ii. 1± APPROXIMATE 11 CAT-IZON

gONTANE I SRAC CONTAMINATIO AT AT OOFCON NIIGTINDIVDUAL RADIONUJCLIDES AND ACTIVITY hBq)AN Sow
S CONTAIER VOLUME CON~TAINER RADIATION Maanimpa=g DESCRIPTOR VOU~S NOR STABIUZATION CHEMICAL FO0MI %4 CONTAINER TOTAUI OCONT SSTOTATLACTWM1 AU.Cteso ANUUBERJ ECITO WEIGH4T LEVEL cowoo Me (so. Now 2 CONTANE MEDIA DHELAlING AWHIELATS NRAIUOD PERCENT Unstable

GENERATOR (SomNie I& &.NO ETZN) 4~ (Se. Notes) AGENT "to~ss a
ID NOMJIER(S) 11-tS IA r~IO) BETA- [eiI >0IE.1¶4 C-wCla

ft ALPHA ET.RADIONUCLIDES Ceh. I ff
Slwso Taods214 1ft1 

4AS432"E M 1I.2279E+001
748.7 21.39

FORSI 4lA(lO4)%

(. (
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8. MAHIFESTNUUEER

FORI 54 .Enviroca'e of Utah, Inc.

UNIFORM LOW-LEVEL RADIOACTIVE.
WASTE MANIFEST

SHIPPING PAPER

I SSHIPPER- HAMSEAND FACILITY~
1..Aney Co"a Of dsEeme-

CENAEA-1314
10 BOOM HowAVd GUOSe
B"tgnsr, Ma 2120l-III5

SHIM ER4032AF-01001

PROCESSOR

X GENERATOR TYPEX spoom a

7. FOPIA450ANO 540A" PAGEI OP I PAGE(S)
FORMS41AND64tA 24 PAGE(S)
FORMS42AANO642A None PAGE(S)
ADDImOIN. BNFORMATION None PAGE(S)

(Us" thii s ntg~w n 8 asosarlmm

PaV02401-0011

4 4. F- -
USER PERMJT NUMBER

RA
ISHIPUETNUI.UER
4032-M4M50

4.EMERGENCYru.IPHOtIEFUMBEF lleeludAee Gode -
. 1700-4U44 CONTACT

Mr.pnaMHemedlel
TELEPHONE NUMBER
(Lrtae Ate" Code)

410.42-0154

2. CONSiIGNEE -NRam ed PmjbyM~e,.

Itaielptate SII
Cfte UT842

TELEPHONE NUMBE (Ittelda Are COdO)

(405i8540154ORGANIZATION
. ftertm. Eeslrensssse wgl erI-~,is

2. 18 ̀HJBANVXCLS/E UsSHSIPMENIT

RYES
4. DOES EPA REGULATED

WAMT SU=.R1NG7A'
MANOFESTACCOMPAMY X NO
1145 SHIPMdENT@
tlf'et jaesde Manifeust fkabr o->

1. TOTAL NUMBER OF IPAC,,CAG s IOENTIPIEDI
ON THIS MANIFEST====o:==>•

ItCAJ(P~qt-NmeattendAMA..
Dam TUsMhd C06 I=e
aI Rbaf.e BSteet

C"014hd ON 44406

E..P& O. HUWCIRE5'W. UMOII SIGNATUJRE- Awwdsedoonsbwse admiaabgwaenters.( I DATE

-~ 4- L
1013 SHIPPING DATE

1=1011
I -- ~ - - 1jhib h I* crz Stet ft thnk~wd 011imdaf a Porepeyd dsW~ed. dasstdied.K=m,l~d fflad tlmbled Sod 418

exaring 0 de &ae's~e~os ofEr. of Trarsspomtaga. ThIts lse
artiffeosUlser mmsraelft redsdoseldli Pa*&P~d.,rta mel and b m ad NO ine hrcer dion 1sn"pdlm oNJl-

dispsselas daslbdw (Inscownertm oto Its5 UsequRiifmens o~f 10 CFR Paft 20 snd SI1. of 80a~loent State regwaletr
NAPA MRFESTNUJEH

NA

CONTACT
ON5 Sleddad

TELEPHONE NUMBER

......... . • ... .. j m n

I I-.-.- 4
SIGNATURE - Aw~io carnW as45md..Spdwag ee senat DATE TITLE DATE

C7/1'
'; ... ,, q..,'----5-----,- - - -

11 U.tEPARTMENT OFTR1ANSORTAIoNHOEScIPtO . 13. 1 14. &15. 16. 17. 10. TOTAL WEIGHT 19. IDENTIFICATION
iboirOnJPropoerelIpOV nwh sars. StndamU es. Ctuxus.ea COT LABEL TRANSPORT PHYSICAL/HO IHMwUhl. TOTAL. PACKA.GEACTMTY LSPJSCO OR VOLUME NUMBER OP

ON UW addMs IttIbsat *RADIOAGTVE" INDEX CHEMICAL FORM RADIONUCUDES M84 MCI CLASS (Us. appvpdte uwits) PACKAGE

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H- Sr-9n .3510E.01 .3540"-03 NA 245. LBS; 7.35 009
material, 7, UN29t0 __. FT3

Radioactive material, excepted package-limited quantity of NA NA Solid IRA C-14 H-3 Sr-90 .3S10-0.1 .3540E-03 NA 245. LOS; 7.35 010
material, 7, UN2510 FT3

Radioactive material, excepted package4Imited quantity of NA NIA Solid IRA C-14 H-3 Sr-90 3SIOE-01 .3540E-03 . NA 245. LOS; 7,35 013
material, 7, UN2910_A FT3

Radioactive material, excepted package-limited quantity of NA Solid INA C-44 H-3 Sr-90 L361OE-01 .3540E-03 NA 245. LOS; 7.35 017
"materil, 7. UN2miO FT3

Radioactive material, excepted package-limited quantity of NA 4-4 Solid INA C-14 H--3 Sr-90 5.8608E-M1 .5840E-02 NA 546. LOS; 7.35 019
material, 7, UN1.2_10 _F_3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 N.3 Sr-90 5130.01 i.3640E-03 A .245. LOS; 7.35 021
material. 7, UN2910 _ FT3

Radioactive material, excepted package-limited quantity of NA SA Solid INA C-14 H-3 St-g0 .3510E-01 ;.35409-03 NA 241. LOS; 7.35 023
material, 7, UN2910 .__3

Radioactive material, excepted package4,imited quanUty of NA 4A Solid INA C-14 H-3 Sr-C0 ?3510E-01 .3540E-03 NA 245. LOS; 7.35 025
material, 7, UNZBl0 I T_....

FOR CONSIGNEE USE ONLY 20. TOEMS AND CONDITION
- Record Waste Description Inadequate HAZARDOUS MATERI/.UA G r agmatssslele nte haWa Malra ýjg (NJ 4' ismt Ssur wtouwe e •sd den40 CFRt24. WhMObemaIeMIsa

hM=%kPA wade, absis w armsiIs elmo eC15spsmid by a sepmale awr sersleld bseaud*- weal. ,mtanifests~ag v555 Esw *Xpposp landle ps I Ms-d~SeI ko t4I MSSC Nsdlr
Contaminoation or Leakage Detected et as r* by 4o CJR 20S.1.

Unexpected Exposure Rates Detected 0. TITLE Upon acePIanot aEv iesposan she by Envbowm ofeUwi. Ina.maneds qaspdlate rioelorysi aw•t1. WO toe. W8stO Matterwl whl to Osm or
Lepadbmsls twain Mdaecegsn • ssa•er fron Generator &W be vested In Ensiee. r of Utah Inb.

Labels, Macinge, etc. Inadequate o. WASTEMATERIAL e r ms esw-rar &*damsl Sol `dalan e ad it n thi s (UNIFORM LoW4EVEL RADIOACTIVE WASTE MANIFEST) amtruse"S cwrw in

- Container Integrity Inadequate diesed &Ar Itesn msce wits 850 who"l eoebmenI lee nha Legealns N EmidBbesawor oUleN. kwa~ ratit mIowa.'
Other 0. INDEMNIFICATIONI GeaW We" Ino blvnewnýfy En_ tRn , elU n, Is b e . etploayese agd nesil a leesee and ffasbitdy stsotse6e a OI sO o•ss o

1101 0ms Iro die fklw n 4 Of Iw Wags Mlartole to w-dm ki d1 (Pmasti) Mpectl s thI e datse fd the (UNIFORM LOW-LEVIM RADIOAcTIVE WASTE

No Violations Detected on this Shipment MANIFET or f•e•e eeit fAs IA meettoi. seead Wwsbadby gt DeoPmtl oelTriaesporqte enoany govaesae ency hbo t)Atediws ova nas te

PORM 540 (IM051

( (



.WASTE SHIPMENT RECORD

1. Work site (Generator): Owner's Name Owner's
Namp US Army Corps of Engineers - Baltimore Dist. telephone no.
Mailing Address CENAE-EN-HI. 10 South Howard Stet t lban's VAECC
CltylState/Zip Baltimore, MD 21201-1715 -

2. Remover's name and address: Remover's
Franklin Environmental Services, Inc. telephone no.

185 Industrial Road (508) 384-6151
Wrentham, MA 0_09_

3. Waste Disposal Site (WDS) WDS
Name Envirocare of Utah, Clive Disposal Site telephone no: (435) 884-0155

.Mailing Address Interstate 80, Exit 49 Additional Information:
City/State/Zip Clive, UT 84029

Physical Interstate 80, Exit 49 Profile No. 1¶4 10 I1 12 1
Site Location Clive, HT A4029 ......

4. Name and address of responsible agency

5. Description of materials 6. Containers 7. Total quantity

No. Type m3 (yd3 )

RQ, ASBESTOS, 9, NA2212, It,
RQ = 1T LB (ONE POUND) 3

8. Special handling Instructions and additionalformalon (provided by generator.)

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully end
accurately described above by proper shipping name and are classified, packed, marked, and labeled, and
are in all respects in proper condition for transport by highway according to applicable international and
government regulations. NOTE: Generator must.retain a copy of this form.

Printed/typed name & title '•.ign~ure Month Day Year

10. Transponer •1 (Acknowledgment of receipt of materials)g,• . Prned/typed name & title T e M ont h y r

S Address'•'nd telephone no.

11. Transporter 2 (Acknowledgment of receipt of materials)
Printed/typed name &title Signature Month Day Year

Address and telephone no.

12. Discrepancy 'indication space Rejected:

.... b._Yes U NO [J13. Waste disposal site owner or operator: Certification of receipt of asbestosme

materials covered by this manifest except as noted in Item 12.
Printed/typed name & title Signature Month Day Year

Addrss ad teephoe no

ORIGINAL RETURN TO GENERATR

F."



OP-001-02 Radiolc)gical Survey Sheet
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I.

Fora 545cav of Utah, Im I 91mm -NW.EAI4DFAOUI OHMN~ 5 R. MIRWWEST MAMER
U.& Ar msyIwp Of Eastna" 40U.4Y-U . 7. FORM 540 AND 640A PAG9 I OF 7 PAIINS) N"~ biba ,SJO*Gr w iad cwtultU

UNIFORM LOW-LEVEL RADIOACTIVE C84NA4014U FORJI541ANDOS4A at P ~0-O
WASTE MANIFEST Baom*M a =N-1715SO ADUMOALWOF~MATMO Nam. PAGE(S)

StuPPINO PAPER USER PERMITNUMIBER X~eaT NUMBER2 GBIVTRTYPE S. 0011NE-Hane. 6PdtyAddas* OTC
1.1M - ppac'a M o = odh

1iMOme9a CONTACT- TELEPHONE NUMBER Can A OasISft TELEP14ONE NUi4BE(bwk4odenr Coda)

Fm if n Et 0 n~ & 8 * ~ I 6i w " * H owa ha o (I ck ujaA mae C oda k oftt ot. 6415*t 40
C~tG42A10N 4-663hiet OM~UT $4029 (435364416

~~dhG CARR23tuH&TA~wdaM. EP0 ~~5A LO. NL0R SIGNAIIM- AidSodmaa t $do-s9gasfea flngV31rCw DATE

ONNSMJET 103 S OPW ATE 1Q. CE3FRTUXOT=

I& DOES 55 RMIEULATED __ aAMANorESTN MBER3 CONTACT TELE'HONEOME -=e eprdtlsn owumssplab k emad h .4 .adaK 10alcs oud~tf u &-Am~in drspgocsld
WAT:""8.B S~ddadatpo ld a *w ed odx =.d-- WM O m*Owwds i10 CFR PadaSO sw =d aqsvaadide I66gm~am

ii. u.aoEPARWO4NToFTRNMISPWATIONDESSCRWTN 13. 13. IS. 1ss 7. IamrTALWElmlT 19. 9DOCAWlN
plkd~pvdrP vtptNDmwDTABJ TANhR PKWWE N 4E4MW9J TAL PACKMAE AC'nrWY LBAISCO ORVOLUME NUMBER OF

W.'AIMN! WE HRGL04 AItONUCI.10 ME ~ MBQMC CLASS No* approo" uado3 FACCAISE

Radioactive nMatedal, axoepta pacllago4lmfted quasftiuof HA A Solid NA C414 H34 Sr4-O 38102.01I .384023 NA 245 10-8.= 73 dOs

Ra~li~ctl nintada, excepted pacitag-Ilmivted quantity of NA 4A Solid /HA U-1 4 W3l- Sr-SO 3510E-0 MA454 245. LW,. !.W 0`10
1868361101,14. (1U1291 _____ ____ __ FT3'
Moactfwiplatfrial, excepted pacliga-llmltad quantity of NA A Solid NA 0-14 313 Sr-SO .351030.01 .3540E503 HA 240 L55; 7.35 013

anatedal. 7. MOW2*1 I______ :E___________ ___ FT3*______
Radioactive Material. excepted pacicage-Ilmintad quantity of NA 4A Solid MA C-14 H-3 69-9O 351030401 .384GE0304 HA 245.19M$; 735 91T

Radloactiveataterat, excepted paclcage-Ilmitled quantity of NA 1A Solid MNA C414 H-3 Sr-SO .85 01351 .8840302 NA 654. LEW 7.35. 019

R~ioatlyaliatedi1 excepted paclcage-4 Dikad quantityaof NA 4A Solid INA G-14 W13 Sr-SO 361F 0 ý354-E03$ Na - 245.198S; 7.35 021

Raffloacityp dMKaletl xcepted paclcage.-11niftad quantit Ht 4A Solid MNA C-14 W13 Sr-SO .SSIOE-O1 .368450304 NA 245. LMS 7A1 023

Radlosepe4s taftli. excepte -PacMQ~lliitftd quantit of MA SoirA014 t"4 Sr-SO 381CE-01 .3403-03 MA W4. L , .3-9 028
.gWatmal, ?,.UN2910 I____ ____ r____ _______1____ F13 ____

PORCIUSNO1JUeONCY 20. IZSASIDCONDIM00U
- RecantWaste Daaarplfo8 Inadequate A. HAZARDO¶JSMAT1VUL&Gewdabiqxwfuat I wwmraft Wao~de 4*W Is (or) ie bad ahmssdasswaia maainad In 40CFR 2Bi. 12tmna~a~u ausl Ia

howdow sad.. 1044mard bs aW m ampsn~d bye 2)003166854aled hsad0MW8A dI MOnUL iliu .4416. 9ppq%*rpAl~a-spsut ttoidanaC mfte act
-. Cotainamlnaon or Leakage Detected m6fteffqas rA*d by'4O CFR 25&1.

- Unewqxweld s~osure Raws Detected a. Tflkuparca lanw ama wapaaiMA eidU1WN kA. MAUdD Ipsasa,~soydw~. 4 om NseMaa tc4aa.t alt'

- Labels, MadnA tMgSC Inadequate C, WASTEI3ATEPNAL a Godor Uao iaa stdtIl(MWWSJ ASATd AJUWIS)IT ame bus WWnwd iana

- Contabwe Inlagidy Inadequate. ram pact anm hiasnblo45 Daslsl am4ia d. MdnsadB.oeaIh i.(tcty5*

- Othier D. INDBOMCArMl8 Gawuoreas okaadj M Eremfuge~lsAho. It oftra41 2)ow"aa and "us ahut hisasa an d smw "w66ysalao Nub* bows or

FOM4(00)- No Vinoatons Detected on fth Shipffent. Ii~~Jo td tmdtD 0s oaadnopacl~ yuaasna~usatdirngvdars ~s1a om rlaa
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FORM 540A Envirocar of Utah, Inc. S. MAWEST NUMBER
(Use * numnr an all ownfrwafl

UNIFORM LOW-LEVEL RADIOACTIVE P 2.01.001

WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PAGE z oF 7 PAM S

11. U.L.OEPARTMENTOFTRANSPORTAnmONDESCRIPTION 12. 18. 14. 1%. 18. 17. 1J.TOTAL WEIGHT 19. IDENTICATION
• d pmprig,.frame. lauz. UN 1D0 ,ssre. DOT LABEL TRANSPORT PHYSICALANDO 09V9OUAL TOTAL PACKAGE ACTIVnTY LSAJSCO OR VOLUME NUMBER OF

an y "MORADIACTVEI &DE CIAICAL FORM RADIONUCIJOES A" no CLASS lU• #Po uM) PACKCAGE

Radioactive material, excepted package-limited quantity of NA SIA Solid NA C-14 H-3 Sr-90 .351OE-01 .354DE-03 NA 241. LBS; 7.35 027
material, 7, UN2910 FT3
Radioactive materiel, excepted package-limited quantity of "NA Solid INA C-14 H.3 Sr-90 2.3510E-01 S.3540Ei.3 NA 24P. LBS; 7.35 028
material, 7, UN2910 FTM3
Radioactive material, excepted package-limited quantity of NA 4A Solid IRA C-14 H-3 Sr-S0 3510E-01 .3540E.03 NA 245. LBS; 7.35 029
material, 7, UN29t0 FT3
Radioactive material, excepted package-limited quantity of 7A 4A Solid INA 6-14 H14 Sr-90 3510E-01 .3540E-03 NA 245. LSS; 7.35 035
mate dal, 7, UN2I1O FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 510E-01 .3540E-03 NA 245. LES; 7.35 036
material, 7, UN2910 F__ _

Iadloactiv material, excepted package-limited quantity of NA A Solid IlA (-14 H-3 Sr-90 .8608E-01 .5840E-02 NA 545. LOS; 7.35 039
m ater al, 7, U N 2910. F 1"3
Radioactive material, excepted package-limited quantity of NA NA Solid MIA C-14 H-3 Sr-SO .35102-1 .3540E-3 NA 245. LOS; 7.35 040

material, 7, UN2910 F1"3
Radioactive material, excepted package-limited quantity of NIA Solid A C-14 H-3 Sr-90 .1759E-01 .1780E.03 NA 145. LOS; 7.35 041
matearal;?, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-90 1.3510E-01 .3540E-03 NA 245. LBS; 7.35 042
material, ?, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 St-90 .1759E-01 .1780E-03 NA 145. LBS; 7.35 046
material, 7, UN290 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .1759E-01 .1780E-03 NA 141. LBS; 7.35 047
material, 7, UN2910 M13
Radioactive material, excepted package-limited quantity of NA MA Solid NA C-14 H-3 Sr-90 .1759E-01 .178DE-03 NA 145. LBS; 7.35 048
material.7, UN2910 FT3 I

Radioactive material, excepted package-limited quantity of NA SA solid /A C-14 H-3 Sr-90 .175912-0i .1780E-03 NA 145. LOS; 7.35 049
material, ?, UN2910 FT3

Radioactive material, excepted packag.-limited quantity of NA 4A Solid INA 0-14 H-3 Sr-90 .1759E-01 .1780E.03 NA 145. L.S; 7.35 050
mate"'ial,? UN2910 FT3
Radioactive material, excepted paclkage;lmtqd quantity of NA SA Solid MA C-14 H-3 S0r-9 3.5224E-01 .52001-03 NA 345. LOS; 7.35 061
material, 7, UN2910 

FT3 I

Rad•oactive material, excepted package-limited quantity of NA gi Solid NA 6-14 i-3 Sr-90 2.3510E201 .3540E-03 NA 245. LBS; 7.35 057
material, 7, UN2910 . FT3
Radioactive material, excepted package-limited quantity of NA A SolidMA C-14 A-3 Sr-90 . .3610E-01 5.3540E-03 NA 245. LES; T.35 060
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quant•it of N A Solid mA 0-14 H-3 Sr-90 I3510E1 .3540E.03 NA 245. LBS; 7.35 089
material, 7, UN29,, 10 "_FT3
PORMl4WA (0M-e



FORM 540A Envirocare of Utah, Inc. 8. MIFE-ST NUMBER
FOR 54(Use f S nlw an aa €wimlo~n

UNIFORM LOW-LEVEL RADIOACTIVE M042.01.001
WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PAGE 3 OF 7 PAGES

11. US. OEPMUIArOFTr ,JISPORTATIONDESCRIPF1ON 12. 13. 14. i5. IS. 1I. iL7TALWEIONGHT 19. IDETIFICATION
(lkxkxdm pvpiNwPIng "Um-, hiw, elms. Ut ID mnbfer, DOT LABEL T ARMSPORT PHYSICAL AND INDIVIOUAL TOTAL PACKAGE ACTIVITY LSAICO OR VOLUME NUMBER OF

nd my W adalwal IrdwmiIeA "RADIOACTIVE " INDEX CHBEMCAL FORM RADIONIJCLOE $ MS mCI CLASS (Um ap lro sts ubN) PACKAGE

Radioactive material, excepted package-limited quantity of NA RA Solid NA 0.14 H-3 Sr-90 7.0448E-01 .9040E-02 NA 646. LS; 7.35 090
material, 7, UN2910 FT3

'Radloactive material, excepted package-limited quantity of NA RA Solid IA 0.14 Hi-S Sr--90 .0448E-01 1.9040E-02 NA 645. .B3; 7.35 091
material, 7, UN29I0 _ FT3

Radioactive malerial, excepted package-lmited quantity of NA 4A Solid NA 0.14 H13 Sr.90 .0448E-0 1.9040E-02 RA 64,. LBS; 7.35 092
mater ial,7, UN2910 F T3

Radioactive material, excepted package-Ilmited quantity of NA N Solid INA 0.14 H-3 Sr-• '.0448E.01 .9040E-02 NA 645. LOS; 7.35 095
material, 7, UN2910 I _ FT_3

Radioactive material, excepted package-limited quantity of NA Solid INA 0-14 H.3 Sr-SO '-3510E-01 .3540E-03 NA 245. LB9; 7.35 096
material, 7, UN2910 I FT3

Radioactive material, excepted package-limited quantity of NA 11A Solid INA 0-14 H-3 Sr-S0 .5224E-01 .5200E-03 NA 345. LBS; 7.35 114
m aterial., T UN2910" F '3

Radioactive material. excepted package-limited quantity of NA Solid IA 0-14 H-3 Sr-90 35224E.01 .5200E-03 NA 345. L9; 7.35 115
material. 7, UN2910 FT3

Radioactive maerlat, excepted package-lmited quantity of NA YA Solid INA 0-14 1--3 Sr-90 1.2240-01 .52000-03 NA 348. LBS; 7.35 120
material, 7. UN2910 FT3

Radioactive Material, excepted package-limited quantity of NAA Solid IA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 121
material, ?, UN2910 . FT3

Radioactive material, excepted package-llnslted quantity of NA VA Solid NA C-14 H-3 Sr-90 .52241.01 i.5200E-03 NA 345. LOS; 7.35 127
material 7. UN291SO FI_ _

Radioactive material, excepted package-limited quantity of NA 11A Solid NA .1-4 H-3 Sr-SO 3.5224E-01 1.5200E-03 NA 345. .93; 7.35 135
material, 7, UN20I0 FT3
Radioactive mate•ial, excepted package-Imited quantity of NA Solid/NA C-14 1-3 Sr-90 3.5224E-01 1.5200E-03 NA 345. LS; T.35 136
material, , UN2910 F17'_3

Radioactive material, excepted package-limited quantity of NA A Solid MA 0-14 H-3 Sr-SO 3.5224E-01 - 52000-03 NA 345. LBS; 7.35 137
materia l,, UN2910 FT3

Radioactive material, excepted package-lmited quantity of NA 4A Solid NA 0-14 H-3 sr-90 .5224E.01 1.5200E-03 NA 345. roS; 7.35 138
material, T, UN2910 •_FT3

Radioactive material, excepted package-limited quantity of NA N Sold INA 0.14 H-3 Sr-90 3.5224E.01 ;.5200E-03 NA 345. 1.9S; 7.35 146
material, 7, UN29io FT3

Radioactie material, excepted package-1lmited quantity of NA 4 Solid NA C-14 H-3 Sr-O0 3.5224E.01 1.6200E.03 NA 345. 98; 7.35 147
material, , UN2910 FT3

Radioactive material, excepted packagelimited quantity of NA Solid INA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 148
material, 7, UN2910 I "1 - 1 1 .- I FT3

Radioactive material, excepted package-limited quantity of NA C4SolidMA -14 H-3 Sr-90 .5224E-01 .52002E03 NA 345. LBS; 7.35 149
mt trial, 7, UN2910 " F 1"3
FORMI SIIA (110.96)
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ii. S OWARTMFhN1T OFTRANSPORTATMOM DESCRIP'nOll 12. 13. 14. 15. 12. 17. 18. rOTA'L I.-WfT 19. IDENTIFCATnON
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Radioactive material, excepted package-miIted quantity of NA. Solid/NA ¢-14 H-3 Sr-90 5224E-01 .60E-03 NA 341. LOS; 7.35 160
material. 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 $.6224E-01 .5200E-03 NA 345. LBS; 7.3S 164
m a t e r ia l, 7 , U N 2 9 1 0 F T3_. . . . . ...

Radioactive material, excepted package- Imited quantity of NA 4A Solid NA r-14 1--3 Sr-90 .5224E-01 .52002-3 NA 345. LBS; 7.35 165
material, ?, UN2910 F_"_

Radioactive material, excepted package-Imited quantity of NA 4A Solid NA C-14 1H-3 Sr-90 .5224E-1 .5200E-03 NA 345. LOS; 7.35 166
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 1H-3 Sr-90 .5224E-01 5200E-03 NA 345. LBS; 7.35 169
material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA 1A Solid NA C-14 H-3 Sr-90 3,5224E-01 5200E-3 NA 345. LS; 7.35 1T75
material, 7, UN2910 IF3

Radioactive material, excepted package-limited quantity of NA 4A Solid /NA C-14 H-3 Sr-SO 1.1759E-01 .1760E-03 NA 146. LBS; 7.35 180
material, 7. UNho_0 FT3

Radioactive material, excepted package-lImited quantity of NA Solid NA C-14 H-4 Sr-90 .8608E.01 I.5840-02 NA 645. LOS; 7.35 186
material. 7, UN2910 FT3

Radioactive material, excepted package4imited quantity of NA 4A Solid NA C-14 H-3 Sr-SO0 8B-608E-01 1.5840E-02 NA 545. LBS; 7.35 187
material,, 7 UN2910 FTM

Radioactive material, excepted package-imited quantity of NA 4A Solid NA C-14 H-3 Sr-O 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 188
material,?, U2910 a FT3

Radloactve material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-90 3.52241-011 .5200E-03 NA 34S. LOS; 7.35 190
material, ?, UN2910 1=_1"3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 191
material,7, 1UN2910 _______ INA C-14 H-3 Sr___ ________ PAFT3
Radioactive naterlal, excepted package-limited quantity of NA 4A SolidMA -14 114 Sr-SO .0448E-01 N.0406-82 NA 645. LBS; 7.35 193
material, 7, UN2S10 FT3

Radioactive material, excepted pa@kage-lmited quantity of NA 4A Solid NA ¢-14 H-3 Sr-90 T.0448E-01 .9040E-02 NA 645. LOS; 7.35 196
material, ?, UN2910 FT3

Radloactve material, excepted package-limited quantity of NA S golid -IA C-14 H-3 Sr-S0 .0448E-01 .9040E-02 NA 645. LBS; 7.35 197
material,, 1.UN2910 F73

Radioactive material, excepted package-limited quantity of NA A Solid INA -14 11-3 Sr-90 T.04483-01 .9040E-02 NA 645. LBS: 7.36 201
materal.,, ,1UN2910 =T3

Radioactive material, excepted package-lmited quantity of NA N Solid NA C-14 H-3 Sr-90 7.0448E-01 .9040E-02 NA 645. LBS; 7.35 202
material, , UN2910 FI _ . 1 17173

Radioactive material, excepted package-lmited quantity of NA Solid NA 0-14 H-3 Sr-90 r.0448E-01 .9040E02 NA 645. LBS; 7.35 203
materl,, UN291 0 FT3

FORM 54(t0-9b-)
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11. U.S. 'EPARThxcrOFTRANSPORTATIOINOCSCRWFTION 1? 13. 14. iS. is. 17. 18. TOTAL WEOIIGT 19. IDENTIFICATION
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Radioactive material, excepted package-limited quantity of NA Solid INA. - C-t4 H-3 Sr-90 5.86.08E01 1.58405-02 NA 545. 1I5; 7.35 209
material, 7, UN29IO FT3
Radioactive mabtea, excepted package-1imited quantity of NA NA Solid INA C-14 H-3 Sr-SO 7.0448E-01 1.040E-02 NA 645. LBS; 7.35 T1I
mate".al, 7.U2910 TFT3

Radioactive material, excepted paclage-limited quantity of N4A Solid INA 14 H-3 Sr-90 .0448E-01 1.9040E-02 NA 84. U-3S; 7.35 212
material, 7, UN2910 FT3

Radioactive material, excepted packago-lhimted quantity of NA SA Solid INA 4-14 11.3 Sr-S0 '.0448E-01 1.SO4E-02 NA 645. LBS; 7.35 214
material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA tA Solld.INA C-14 H-3 Sr-90 3.5224E.01 ?.5200E-03 NA 345. LBS; 7.38 218
material, 7. UN2,910 _ ___RA_ F So3 INA FT3
Radioactive materal, excepted package-limited quantity of NA A Solid INA C-I4 H-3 Sr-9O .17596E01 1780E-03 NA 145. LS; 7.35 220
material, 7, UN2910 _1"3

Radioactive material, excepted package-limited quantity of NA SolidINA .-14 H-3 Sr-S0 .0444E-01 .9040E-02 NA 645. LOS; 7.35 222
material, 7, UN2910 F_3 .
Radioactive material, excepted package-limited quantity of NA Solid INA C.14 H-3 Sr-SO .0448E-01 .90401-02 NA 645. LBS; 7.35 223
material, 7, UN2910 FT3
Radioactive material, excepted package-imited quartit of NA 4A Solid /NA C-14 H43 Sr-S .5224ME-01 52006-03 NA 345. LBS; 7.35 226material, 7. UN29l10 FT3

Radioactive matertal, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .5224E-01 D.52001-03 NA 345. L.S; 7.35 227material, 7, UN29-10 FT3

Radioactive matedial, excepted package-limited quantity of NA 4A Solid INA 0-14 H-3 Sr-St .04486-01 .80406-02 NA 645. LOS; 7.35 225mateial,7, U2• 0FT3

Radioactive material, excepted package-limited quantity of NA Solid NA C-14 11-4 Sr-90 .560E.-01 .58401-02 NA 545. LSS; 7.35 230
mateP3, 7, UNO IFT3

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 .08E-01 .9040E-02 NA 145. LI99; 7.35 231

matetal, T, UN2910 IFT3Radloacfte material, excepted paclcage-Ilmited quantity of NA 4A Solid INA C-14 H4-3 Sr-S90 .17664E01 .17.04E-03 NA 145. L6S; 7.35 234
material, 7, UN210 F_3
Radioactive material, excepted package-lim•ted quarty of NA * Solid MA C-14 H-3 Sr-90 r.08E-04 1.904012-02 NA 6545. LBS; 7.35 235
material, , UN2910 17173'

Radioactive material, excepted package-limIted quantity of NA 4A Solid INA .-14 H-S Sr-90 86808E-01 £8406.02 HA 545. LOS; 7.35 239
material, 7, UN2910. O " IFT3
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-S0 .69539-01 .26SOE-02 NA 445. L'S; 7.35 242
material, 7, UN2910 FT3
Radioactive material, excepted package-lIimited -quantit-y Of NA4 Solid INA 0-4 1- rS 93-1 I656 A45 O;73 4
material?. 7,UN2SIO 614 -_________ ______________ __________________ NA_ _ 445.__ P13S __.35__245

FORMSMO (I-04) - - -- - ---- T
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Radioactive material, excepted package-ilniited quantity of NA NA Solid INA C-14 --3 Sr-S0 .8608E-01 •.6840E-02 NA 545. LBS: 7.35 247
material, 7, UN2910 ""__-_4__.1___E_ __ _A__145._L__;_7.__254FT3

Radioactive matartal, excepted package-Ilmited quantity of NA Solid INA - W1 il-3 Sr-SO .17591.01 .1780E-03 NA 143. LBS; 735 254
materal, 7, UN2910 ._ _._Fn3

Radioactive material" excepted package-limited quantity of NA 4A Solid /NA C-14 13-3 Sr-.O 7.9563E-01 1.2690E-02 NA 4W'LBS.1; 7.35 259
material, 7, UN2M0 FT3
Radloactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-g0 1.8608E-01 .5840E-02 NA 545.8L;BS 7.35 260
material, 7, UN2910 FT3
Radioactive material, excepted package-limited quantity of NA IA Solid INA 0-14 H--3 Sr-0 5.8608E.01 1.5840E-02 NA 548.LBS; 7.35 261
material, 7, UN2910 FT3.
Radioactive material, excepted package-ilmited quantity of NA 4A Solid INA C-14 H-3 Sr-S0 1.1759E.01 f.17804E03 NA 145. LBs; 7.35 262
material, 7, UN2910 FT3
Radioactive material, excepted package-Ilmited quantity of NA Solid INA 1.-14 11-3 Sr-SO .69536-01 .2690E-02 NA 448. LBS; 7,35 263
material, 7, UN2910 ..
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 .69536-1 .26901-02 NA 445. LB5; 7.35 265
materal, , UN2SIOn FT3
Radioactive material, excepted package-limited quantity of NA 4A Solid0INA C-14 H-3 Sr-90 .6953E-01 1269C0-02 NA 445. LOS; 7.35 267
material, 7, UN2910 __T3

Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-SO .5224E-01 .5200E-03 NA 345. LES; 7.35 269
material, 7, UN2910 T3

Radioactiv material, excepted package-limited quantity of NA SA Solid NA C-14 H-3 Sr-90 .6953E-01 .269CE-02 NA 445. .BS; 7.35 270
material. , UN2910 _T3

Radioactive material, excepted package-limhited quantity of NA NA Solid NA C-14 H-3 Sr-90 1.1759E.01 .1780E-03 NA 145& LBS; 7,35 272
mattial, 7, UNZIS0 

FT3 .-
Radioactive material, excepted package-Ilmibtd quantity of NA 4A Sold NA C-14 H-3 Sr-90 RF10E-01 .3640E-03 NA 245. LBS; 7.35 273
material, 7, UN2910 FT3
Radioactive material, excepted package-ilmited quantity of NA 4 Solid MNA C-14 H-3 Sr-90 1.175941 .17806-03 NA 145. LBS; 7.35 280
material, 7, UN29t0 1=73
Radioactive material, excepted package-4imlted quantity of NA 4A Solid NA C-14 H-3 Sr-90 .5224E-01 .5200E-03 NA 345. LBS; 7.35 285
material, 7, UN2910 I FT3
Radioactive material, excepted package-Ilimited quantity of NA NA Solid NA C-14 H13 Sr-90 S.6953E-01 .2690E.02 NA 445. LBS; 7.35 299
mateial, 7, UN291I I , FT3
Radioactive material, excepted package-limited quantity of NA Solid NA C-14 H-3 Sr-90 5J224E-01 .06,:O-03 NA 345. LOS; 7.35 300
Whatrial, 7, UN2910to.._F

Radioactive material, excepted package-limited quantity of NA Solid/MA 0-14 H-3 Sr-SO .8953E-1 I6906-02 NA 4481.88; 7.35 301
material, T. UN2IO_ FT3
CFORMWA(IS4
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11. U.S. 1EPAIAMENTOF TRANSPORTATION 0ESOCRIFION 12. 13. 1 A& 18. 17. 18. TOTAL WEIGNTI IS. IDENTIFICATION
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Radioactive material, excepted package-limited quantity of NA NA Solid INA C-14 H43 Sr-90 4.69531-01 .2690E-02 NA 446. LBS; 7.36 302-
material, 7, UN2910 FT3

Radloactive material, excepted package-llmited quantity of NA NA Solid INA C-14 H-3 Sr-0 L3S1OE-01 13540E-03 NA 245. LBS; 7.35 304 '
material, 1, UN291O FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 SfZ-0 C.1759E-01 .I80E-03 NA t45. L -BS; 7.35 30;
material, T, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA rA Solid INA a714 113 Sr-S0 1.1769E.01 .1780E-03 NA 145. LBS; T.35 306
material, 7, UN2910 FT3

Radioactive material, excepted package-limited quantity of NA 4A Solid INA 0-14 11-3 Sr-g0 .1759E-01 3.17808-03 NA 145. LBS; 7.35 309
material. 7, UN2910 .. F3

FORM S
4
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* 2. MANIFEST NUMBERFORM 641 Envlrocars

UNIFORM LOW-LEVEL RADIOACTIVE
WASTE MANIFEST

CONTAINER AND WASTE DESCRIPTION

Additional Nudear Regulato% Commriss.o NRC) Requf.ements for Contol,
Uisposall of aiatv at

of Utah, Inc.
N'MMSER OF

DISPOSAL 'T WAM WASTE
CONTATERS V wow TOTAL

S2. MANIFEST NUMBER
4032-01..01

3. PAGE I OF 24 PAGE(S)

4. SHIPPER NAME
U.S. Army Corps Of Engineers

_____________ 1* I

1 13 T677.011 lot 17.051 NP NP NP NP
________ *. S-1....

SOURCEALL NUCUDES TyITEUM C-14 S TO.9 1129
Translerand 1 I T 1UaI 4.OOME+01 rlD203E+ &=B93540 up NPo (kgs)I NA

-L .L I A
SHIPMENT ID NUMBER

4032-01.00tmC1 I-~OozCeo 1AINS5501 izomaC-01 up N I (tons)d NA
_________ DISPOSAL NA IESC W -- V

15. RADIOLOGICAL •DE•CR1TIN I
&

CONTAINER
IDENTIFICATION

NUMBER/

a
CONTAINER

DESCRIPTION
VOLUME

S, WASTE
AND

CONTAINER
WEIGHT

0.
SURFACE
RADIATION

LEVEL

10. $tURFACE
CONTAMINATION

I1.
WASTE

DESCRIPTOR
(See Rote.

I1 APPROXIMATE:
WASTE ;

VOWMF.US) IN
CONTANE:R

1031

13.
SOULDIFICATION

OR STA8FIZATtIt
MEDIA

CHEMISCAL FORMI
2IELATINGAGEW1

WEIGHT

CHELATIN(

INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MWq) AND
CONTAINER TOTAL. OR CONTAINER TOTALACTVITY

AND RADIONUCLIDE PERCENT

16.WASTE
CL&SWI-

CATION
AS-Clai A

StwA -
AIw-IaszA

U-labl
oEON Noe A Nte3)AGNTBetat UBRSNoe1)APA BETA- IF-%i% C.Claw CID NUMOSRIS) NroW IA • sOnntY RAOIONUCUID!S evoCm I SA

oo0 4 9,211-N NA NONEIN, C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS
0.21 111.13 18.OOO-000 NP 3.-14M05. 0.2 1 10000015+01 33559E-02 9.0700E-04

upr-.O 6.00000E+01 1.6798E-01 4.5400E-03
7.10 0.12 &.000.03 NP 2.000Eo2 7.22 Subtotal 2.3510E.01 6.3540E-03

Total 2.3610E-01 6.3540E-03

M1I1 4 39.2M- NA NONw.nP C-14 1.00000E+01 3.3559E-02 9.0700E-04 As0.1 .000E-•- NP 32.41011.6 0-3 1.000002401 3.3559E-4 9.0700E-04
NP Sr-90 8.00000E+01 1.6798E-01 4.5400E-03

7.35 0.12 ý&oMo4t3 NP 2.o00tE4 74.5 Subtotal 2.3510E-01 6.3540E-03

Total 2.3610E.01 6.3540E-03

01311 4 39.2"• NA NONE, C.14 1.00000E+01 3.3559E.02 9.07001-04 AS-
Oil 111.15 c0ooe.o5 NP 3.34II-C: H5 4.3 1.00000E+01 3.3559E-02 9.0700E-04

NP Sr-90 5.00000E+01 1.6798E-01 4.5400E.03

725 0.12 <8.055.03 NP .005.43 i.5 Subtotal 2.35101-01 6.3540E-03

otal 2.3St0E-01 6.3540E.03

NOTE 1: CoobwnwrO."eooldo Code Far cooebww
waste * Ht ro ftgdipmes in approved xleejowal o-ar
poeft51 the mmledo code emut be obowed by -OP."

WoAoudenBo Sosr~gul 0. DwekwO~*b
2.M~om Box 10.008Cylbder
&. Ploiwk Om or Pea 11. B^* .trV ~wg Waed
4. MOWs Domm or Paul 12. thtpsdged ConipenOats
S. MoelSITamk at Uw 13. Highy hthdog Conudwe
0. Concrete Tank o LAw 1900mOte. DeoulboeiloteS.
7. Poleildvf.o~tr Lh-e worditmonlpog-
8. PibeMrftes Tork orAWe

Noefts lA 0k Poalaglog Dosotlpdon Codes
(Chosee. am code as masy be appilcableI

A Conoletl

0 Rolet
E Sosom

NOTE 2: 05M DoorelPtor Codes. (Ctoseo up to thore. prolo0edonsexte by vekwos.)

20. Charcoal 29. Dwooltmo Rubble 38. EvegmaW SofoomslSAdgeel
21. Ina5*ew~Ash 30L 0011 Ionexdr~wW Mode Oomeoltl.a
v-. soi 31. Alion Io,;e:aý dl 30. Coeo~olJAo Trash
23. Gas 32. ElsIbed A odseMedh 411 Nortconpoale TRIeM
24.011 S& Conbinin,*sd Eqedaod 41. Anbnl OUI Osru
2M Aqwues L~pid 34 Cooiuql (Oosoep am) 42. 0SloboIElsll Md ef too
20. PFRw Abods 35. Glasronv or Ldmmw utkvio -tc
27. lMedmilod Fbr396 Soded SoeffnWDe.looe Acodleld&00111
21& EPAor Some 37. Pa"1lor Pte5. 69. Dowr Deot51o~ 155.011,

Neeardor aedSon atpe

Not. 2A.- SpoolftcWasteDeStIlptiose
Ilieoos a% aplosio" codes.)

a Ogooterod

I Can~ootOme
J Nonýw*OII
K AIr PFbtvcee FRK"
L Asbesto

Net. 3.~ SondiIoadonee A .o6leblesgs OleillCodes (Choose uplto
tloesye.1c* predomlnete 6y ukosne) For mOja meeting diSPOSAl 344
osuctimal z~Itlbt coqrelronoite, theisimosld Code moot be followed
by *-T ad 1110 Iewdla undr aneomul Redamo oust &lso be Id~enilfied
bn R1am I&. Cod. 110=1ONON REQUIRED

So~d~cal~es
gm. Cementl 04. VinylE oSeWyreet
01. Cotoual ft. DOil. DeNem"

tooxphilo~ot) In Roan 13. or
08. O~eotemeeddtioepe

93. Vtinyl Olibe. 1m None Raodred.

FORM 541 (10865)
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FORM 61A UNIFORM LOW-LEVEL RADIOACTIVE Enviocase of Utah, Inc. .7- MANIFEST NUMBER4032-01-001WASTE MANIFEST•

T M3. PAGE 2 OF 24 PAGE(S)
IJ •~~~~~v -p5- ;I N AIN R U ¢ ;' O A C-" -0 NE• I FOR EAC H W AST E TYP E IN CO N .TAIN ER 15..W ASTEN F

PHYSICAL DESCRIMION 14. CHEMICAL OCRIO I RADOLOGL DESCRIPTIONCI
S. a. 8. WASTE a I0 SURFACE 11. 12 APPROXIMATE i.•= . A1FRn A

COI4TAIER . AND SURFACE CONTAMA'InON WASTE WASTE SOIDIFICATION WEIGHT IN13MOUALRADIONUCLIDESANDACTIIY(Mft AND
IDENTIFICATION CONTAINER VOLUME CON7TAINER RADIATION ~00 =12 DESCRIPTOR VOLUME(S)IN OR STASIIJZAION CHEMICAL F0TW 1 CONTAINER TOTAL4 OR CONTAINER TOTAL ACTNIPM AU-CJ• A
.NUgiR DESCF• p1ON WEIGHT LEVEL dpME/ 00€.g (See Nde 2 CONTAINER IMEIA CHE•IANG AG-NAT AND RADIONUCULIE PERCENT le
GENERATOR (See Note & • • 4 P BETA- a & Note : 2A)I "13| (See Note 3) AGENT U.C - BC
0I NUMBER(S) Note IA) (01) .- ALPH

EMM 3 NA NONE/NP C-14,' 1.O000E+01 3.3559E-02 9.0700E-04 AS0.21 IlS <1.11 00Eo1 Nis 3.340•o8E-0 H-3 " 1.O0000E+01 3.3659E-02 9.07002E-04
.NP Sr-90 6.00000-+01 1.6790E-01 4.5400-E03

7.=s 0.1 <eeeO.O• NP .e•oS•:• '.•==utotl "2.$S1OE-01 6.3540E-03
7.35 0.12 48.000E6l3 - Np LOME0052 - 7.35 -w

Total 2.3510E-01 6.3540E03

14 2- 29,.-.L NA NONEAIP Ut4 .1.00000E+01 8.39901-02 2.2700E-03 ASo.21 247.21 ,4. oo08.0 NP &340OE.0 010 1 -5-3 1.00000E401 8.39901-02 2.2700E -03am NP pr-90 5.00000E+01 4.1810 -01 1.1300E.02

0M3 017 1.840Eo.0 NP 2.004E02 71Subtotal 5.8608E-01 1.68401-02

tal 5.8608E-01 I.6840E-2

02111 39,20-H NA NONEJ.P C-14 1.00000I+01 3.3559E-02 9,07001344 AS

0.21 1.1 o.oE NP 3340 EM- o.a0 H-3 1.00000E401 3.3559E.02 9.07001344NP Sr-90 5.00000E+01 1.6798E-01 4.5400E.03

7.35 0.12 1.o&W.103 NP L.OODE-10 71.3 Subtotal 2.3610E-01 6.3540E.3

Total 2.3510E-01 6.3540E-03

023_4 2.-. HA OGNEAI C-14 1.OOOOOE.01 3.3559E.0 9.07002-04 AS
021 11.13 No0o55os N JP • M4 E -08 M.2 - IH- 1.000 E00 +01 3.35592E4 9.07002-04

NP Sr-90 8.00000E+01 1.6798E201 4.5400E-03

7.3 01.2 .4.oE.043 NP 8.000 -,14 7Su b--total 2.3510E-41 6.3540E .

Total 2.3510E-01 6.35401403

0011 4• 3..8.. NA NOGEWn C-14 1.000002+01 3.35659E-02 9.0700E-04 AS
o01 1•11.13 • 0.o•S NP 3%400E-0am H-3 1.00000E+01 3.3559E-02 9.07001-04

NP Sr-SO 5.o0000E001 1.6798E-01 4,8400-E03

7.3 -0.12 <0.0•0,803 NP zoo00c-.0 t..S Subtotal 2.3610E-01 0.3s40-03

FORM 541A(I0-98)

( (
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FORM S41A UNIFORM LOW-LEVEL RADIOACTIVE E.virdeafe of Utah, InC. 2. MANIFEST NUMBER

WASTE MANIFEST 4032.01-001

_CtINTAMP h sfl nl: j 3. PAGE 3 .OF 24 PAGE(S)
U•w•/%L WiLKV I 44U~b;M IIUM WASTE O E SCRIPTU N FOR'F. AT Y E AN C IF-R 16.WASTE,

PHYASRCAL OESCIPT!N 14-. CHEMICAL OESI3PTION 15. RADIOLOGICAL DEOSCRIPTION CLASSI-
A.. WASTE 9. 10. SURFACE 11. 1ZAPPROXIMATE 132 AST.IOSSA

CONTAIER ND SURFACE CONTAMINATION WASTE WASI. SOLDIFICATION WEIGHT INODDUA. RADIONUCLIDES AND ACTIVn" "o) AND Stable
QENTIFICA'1ON CONTAINER VOLUME CONTAINER RADIATION J DESCRIPTOR VOLUMIES) IN OR STABI-ZATION CHEICAL FOFlS % CONTAINERTOTA.4 OR CONTAIERTOTN.A I.I1Y AU-OlanA
N.UMER ODECIOPfON WEJIGHr LEE I2t00 (S.e Note2 CONTAINER MEDIA ChO CA . ATr04 AND RAJIoNUCIIoA PERCEN unstab

GENERATOR Is= I10e0 1£ ) ( T-C.Clan C8
IDý ALPHA .AMUMA RADIONUCUOES P ..cuLm.,, M.. riACI

Total2.3610E-01 6.354 -02C

Otr7 4 39-.2 NA NONEcNP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS
am 111.13 4.0000-0- NP ,34003o H-3 1.00000E-+01 3.3,59E-02 9.0700E-04

NP Sr-90 5.000001+01 1.67985-01 4.5400E203

7.3s 0.12 4&.o0110-0 NP Lo0oll.e,0 Subtotal 2.3510E-01 6.3540E-03

Total 2.3-102.01 6.3540E-03

02811 4 39",.1 NA NONEN ,-14 1.00000E+01 3.3559E-02 9.0700E-4 As
0.21 111.13 I.300LO.0EL NP 340,E•06 H"-3 1.0000024+01 3.3559E-02 9.0700E-04

ow Sr-9C 5.00000E+01 1,6798E-01 4.5400E403

7-35 0.12 <000 0 NP 21100D-OE2 7.3S Subtotal 13610E-01 6.3540E.03

Total 2.351GE-01 6.3640E.03

0141 4 39,28 NA NON0JNP C-14 1.00000E+01 3.35591-02 9.0700E-04 As
0.11 111.13 8.0003-0S NP L.40C0E4 010 H-3 1.000005+01 3.3559E.02 9.0700E44

NP S"O 5.00000E+01 1.67982E41 4.5400E-03
?.is 0.112 •80•-D43 NP 1000002 . Subtotal 2.3510E-1 6.3840E-03

Tot.l, 2.351021 6.3540E-03

0-4 4,2.,.1 NA NONEn C-114 1.00000E+01 3.3559E-02 . 9.0700E-04 As
0.21 111.13 ,.000345 NP 1143E.-00 , H-3 1.000005-01 3.3559E-02 9.0700E.04

NP s•r90 5.000005401 1.6795E.01 4.5400E403
7.23 0.12 S0-0E.NE03 NP Lo30E302 ri.d Subtotal 2.3610E-01 6.3640-- 3

Total 2.3510E-01 6.3540E-03

FORM S41A (10-081
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Etvirocat0 of Utah, Inc. 2. MANIFEST NUMBER

4032-01-001WASTE MANIFEST 
J/ 3. PAGE 4 OF 24 PAGE(S)

14.....AL1 .C RIPTION if, R•onjLaoiCAjnESCRIPTI N CLASSTION
6N ut9I. WASTE 9. 10. SURFA•;E II. 1 .APPROXIMAIE 1- AS-Class A

COWR~tNR AND SURFACE 0ONTATNEATIONt WASTE VOT soub.l'IMNAI INDlIVIDUAL RANOIONUCUWES AND ACTP Of A NDO StableI0ENTIFICATION CONTAINER VOL11 CONTAINER RAOIATION ~000lg OESCORTOR VOLUME(SI IN OR STA M7IZATION C• • CAFORJ CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY AU-CIoMA
"NU.SIRI OSSCROPTION WFJGHT LVEL dpWl•O o. (Sve Not. 2 CONTAINER MEDIA "HELAING AGM CHELA AND RADIONUCLIDE PERCENT Unstabe

CENERAATOR (SW.NOUN IL & .O Haote2A) AGENT. (SogotoS al*~ID NUMBER(S) Noe 1A) lID (Sam Note 3) EE10.1 IP3 -_________.casc
_____M9___ _____ ____ ____ AINCDS~MCI

0am a
5.21 111.131 &Ocame-a I KIP 30040

KeA
0.20

T=3

NONE/fW

NP

Sr-I1

uibtota

i ,vuuuul;•l1.0000,OE÷OI
5.00000E+01

2.35102-01

;7-# vl..-,,9.0700E-04
.5400m-03

0.354FE

AS

7M3 0.121 SM01-43 NP ,I 000.0

Total 2.3510E-01 6.364E-03

01194 4 2,-N NA NONEWSP C-14 1.00000E+01 8.399G0E-0 2.27•0E-03 AS
NP 3.24OK-0 a H-3 1.00000E+01 8.3990E-02 2.2700E-03

,_____- NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02

1.36 0 .27 4.ONP 2-0E0005 7.35 TMbutanl 6.S808E-01 1.5840E-02

TOa 5.8608E-01 1.5840E-02

Ga/n 4 '9.2N NA NoeNP C-14 1.00000E401 3.3559E-0 2 9.0700E-04 ASo.21 111.113 o000E•.05 NP 3-0Oo 1.00000E+01 3.3559E-02 9.700E-044P .r 5.OOOOOE+01 1.6798-01 4.5400E,.3

7.30 0.12 4.00oE.-3 NP i: loGE-f rSubrtal" 2.3510E-01 8.354E-01

Total 2.3510E4-1 6.3S40E-03

s1t/ ' 4 S.0M EA NONp C-14 1.00000E+01 1.6798EE-02 4.5400E-04 AS0-1 00S.T7 <.000104: NP 1-3400 0.20 H-3 1.00000E+40 1.798E-02 4.5400E-04NP Sr-90 5.00000E501 8.3990E-02 2.2700E-03

1.3 0.07 N.P&0-0"0 N -P Subtotal 1.1769E-01 3.1780E-03

Iotal 1.1759E-01 3.1780E-03

HIP 430 244 - NA NONE/NP C-14 1.00000E201 3.3559E-02 9.0700-4 AS0.21 -- 111.13 4.0000o0-OS NP 1.240005 0.20 I--3 1.00000E501 3.3559E-02 9.0700E-04
NP Sr-V90 S.00000E+01 1.67982-01 4.5400E403

7'.30 0.1 4.00064 NP zo. 0 7.25. Subtotal 2.35101241 6.3640E.03

FORM S41A (10-J0)

( (
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FORM $41A UNIFORM LOW-LEVEL RADIOACTIVE Envirocre o Utah, Inc. 2. MANIFEST NUMBERI 4032-01-001

SWASTE MANIFEST 434-0
W T M I T3. PAGE 5OF 24 PAGE(S)

UI"USAL GUNIXIM-M UPNIIUNN FOR, EACH WASTLTY•__. __,__N_ _ NOR 16.WASTE
PHYSCALDESRIPION tC HEMCALDESRIPIONCA'TION

S 6. 7. S. WASTE Q. 10. SURFACE 1. 12. APPROXIMA'E 13. AS-c- A
CqNTANER AND SURFACE COTAMINAI"ON WASTE WASTE SOLDFICATION WEIGHT INODMDUAL RA•IONUCLIDES AND ACTITY (MOAS AND

IDENtICATION CONTAINER VOUIME CONTAINER RADIAllON 1 DESCRIPTOR VO -mE(S) IN OR STABILZATION CHEMICALFORIW " CONTAINER TOTA L ORCNTMAIRTOTALACTVIT'Y A.I/ A
DNM I DESCRIPTION WEIGHT LEVEL dpW1WQ (Se NOW2 CONTAINER MEDIA CHELATHO AGEN HAWJ AND RADIONUCIUE PERCENT Ura

GENERATOR (So NOW I£ III 3L & Nf2A) JEL (See Note 3) AGENT 8-Cless 13
Io NUmsER(S) Note IA) (WL (kg) IftSVP A. C.CS•C I

otalO 2.3510E-01 6.3S40E-03

046h 4 3. NA NoNroEP hC-14 1.00000E+01 1.6798E2-0 4.54001-04 A
040 63.0 1-3 1.00000 679SE-02 4.540E-04

o ____ , NP Sr-90 5.0000E+231 83990E-02 2.2700E.03

7.-T5 07 -8.00.e-03 N mp LaMo0L040 7 Subt-tal 1.1759E-01 3.t780E-03

Total 1.1759E-01 3.1780E-03

047/1, 3" KA NoNeNP C-14 1.00000E01 1.67882-G 4.540-9-04 AS
o1 90.77 4moms-.5 NP 3.30e46 .o H-3 1.r00000E+01 1. 6 1 4.50-03

____NP Sr-90 6.000002+01 8.3990-02 2200-0
7.3 0.07 8.000E.. NP 1055000E40 7.M5 ubt-tal 1.17599-01 3.17800-53

otal 1.17591-01 3.1750E-03

d4on 4 3" NA NONE-NP C-14 I.m000E+0i 1.679S8-.02 4.5400M ,4 AS
3.77 .005048 N6 UP 3-MAE_00.H 1.00000E+01 1.6795E-02 4.540E-04

-_NP Sr-S 5.00000E+01 8.3990E-02 2.2700E-03
7.43 3..0 4.0000-8 Np 7.0o50 7.UP ISubtotal 1.1769E-01 3.1780E-03

Total 1.117692-01 3.17502-03

4i 3- NA KoNFaop C-14" 1.00000E+01 1.6798E-02/ 4.6400E-04 AS
0.21 43.771 .-C.LO3 5 NP 3.34000-o3. a m H-3 1.0000E+01 1.6798E-02 4.54. E-044

NP Sr-SO 6.00000E+ 8.3990E-02 2.2700E-3

7.5 O0.7 4S.0e0e-0 N 2100e0 4.3s Subuptal i.175FE-01 3.1780E-03

Total 1.1759E-01 3.1780E-03

FRM----A-- -1--9-
FORM 541A (I0.00
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirmcare of Utal. inc. 2. MANIFEST NUMBER

WASTE MANIFEST 4032-01.00!

F:' nE1qriNR AjflWARTN fpAM .3. PAGE 6 OF 24 PAGE(S)
Up s1';NEP.RW.IUN . .......... WASTEESCRIPT ,N FOR EACH WAS.TP IN C ANR

PHYSICAL DESCRIP11O0 14. CHMCALFSCRJPTION, 15. RADIOLOGI0AL DESCRIP1ION CLASSIFI-
a. 7. 5. WASTE a. 10. SURFACE 11. it APPROXMIATE 13 CATIONAS-CtissCONTANESR ANtD SURFACE COffrAWNATION WASTE WASTE SOLIDIFCATION WEIGH INOMOUA. RADIONUCLIDES A•NDACTIVrITY |M" ANDOmj

IODENT1ICATiON CONTc NER VOLUME CONTANER RADIATION J DESCRIPTOR VOLUMS) S)OR STABIIUZATION CHEMICAL FORPN % CONTAINER TOTAL, OR CONTAINER TOTAL ACTMTY AU-CtasA
• "NUMBERI DESCRIFIION W1EIOT LEVEL dpaVSO (So. NCI2 CONTAINER MEDIA EELATING N CHELATtN( AND RAOIONUCUDE PERCENT

GENERATOR (S. Now. II a -iffi-
E NU S) Noft tA) ( ft) m__ TF___% C.aass C

__-- ra ALr__,PHA _____ ____RACIONUCLIDES p MC _
Gum 4 3 NA NONEIP C-14 1.00000E201 l.6798E-02 4.5400E-04 AS

0.21 6M.771 4.0005-.s RP 3.34=05 .6 H-3 1.000008E01 1.67902-02 4.6400E-04
NP Sr-90 5.00000E+01 8.3990E-02 2.2700E-03

.3 0.07 4M.-00-03 NP z.00e05-02 Subtotal 1.1759E-01 3.1780E-03

TOtWl 1.17692-01 3,1780E-03

05111 4 1 0a." L NA•P C-14 1.00000+01 5.03202E02 1,36002E-03 As
.Z1 Is04ms 4.sO64s5 NP E.C46s am H-3 1.0000E+001 ;.0320E-02 1.3600-E03SNP Sr.9O 6.00000E+01 2.5160-1 E.8000E-03

.7.35 5.7 ý48.40003 NP ZOWo ,u Subtotal 3.6224E-01 9.5200E-03

3.5224E-01 9.5200E-03

"'7• 41 34 NA NON4N C-14 1.00002o1E+ 3.3559-205 99.0700E-04 AS
0a1 141.1A3 -.LOOM-05 NP 3.,e.es .2NP H-3 1.00000E+01 3.3559E-02 9.0700E.04

Np Sr-90 5.00000E401 1.6798E-01 4.5400E-03

7.j ( 1.121 -0o00.01 up 1o0 2 T.5 Subtotal 2.35102E01 6.3540E-03

Total 2.35104E01 6.3540E-03

owl 4 2,9. NA NONOfNP C-14 1.00000E+01 3.3559F-02 9.0700E-04 AS
0L21 111.13 4.L00< 0-05 NP 31.24005 NP H-3 1.00000E+01 3.3659E-02 9.0700E.04

NP Sr-90 5.00000E+01 1.6798E-81 4.5400E-03
7.=5 5.12 .50094S.0 NP 2.50E00.2 T.35 Subtotal 2.3510E-01 6.3540E-03

Total 2.3510E.01 8.3540E.03

0am1 4 39.9-1 NA NONEW 14 1.00000E+01 3.3559E-02 9.0700E-04 AS
0.21 111.13 '•.5000•E06 NP 13405E4 am0 H.3 1.000002.01 13559E-02 9.0700E-04

NP Sr-90 5.O E0000001 1.6798E-01 4.5400E-03

S.I_ " .12 '5.059-ff NP ±z0w-m1 ,. 2.3510Ez-81 6.3540-03O

PORM 541A(t0-g6)

/ ( (.
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocre of Utah. Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 021.1
_ _ _ _ _fW ASTE MA I ES .3. PAGE 7 OF 24 PAGE(S)•::nnsims I•AhL - I.•IIAU - ...... WATO.I]tFQRF~tHAQ TYPEINZ WTAI070ER 14.WASWI

PHYrA DE&NW 14 WASTEALU rA.0 1 IOISA ESCRIPMN CIA8swi.
W A TE 10. SURFACE 11. 17 .APPRO X IATE1 a& AS TCI sACONTNER AND SURFAC CONTAMINA1ION WAIT WASTE SOLIDIFIATION WT 10VIDUA .RAAIOSN.CES AND AATy (m" )ND St.w

toeNTWIFCATION CONTAINER VOLUME CoNTAmaR RADWITIM N mg DESCRIPTOR VOUJAELIS HRSTABILZATION CHEMICALFORW % c0NT NeAmTOr .;ORTCONTArN!RTOTALAGTfVITY AU.CIWssA
Sm8SERI MOSCRMPTION WEIGIKT LEVEL. iW rtd2 (on Haft2 2 C AtA'AIER tEDA ,IAT7N GA M C .LATM AI PDRADION ,JCUDEPERCENT un s

GIENERATOR iS"Now, i ammJ) (8t 9No"3) BAGENT ". g
IOUSAER(s) NOWIA) MI0F ALPHA ..E... ___ _ C-ClassC

Total 2.35104-1 6.30340E-03

4 21 4 N- NONEW C-14 1.00000E+01 1 0064E-01 2.7200E-03 As

t21 202J7 -&OM4E-0s NP =.34004•06 9w 1
.
0 0 00 0  

1' 1.0164E-0 1 f.72 0 0E-03
NPP -90 5.00000 +01 5.0 20 . 00.-02

7.5* 0.22 -a001- NP 2A=0509.02 T. uttal 71.04482.0 1.904013-02

Total 7.044E-01 1.9040E02

Wht- 4 "A 0.NrINP C-14 1.00000E+O0 1.00641-01 2.7200E-0 3 ASam • l ; rr * = WS NP 3-3 4•0M •H-3 . .00000E+ 0g 1.0064E-01  f 7200E-03
HP Sr-gO 5.00000E2+0 1.0320-1 1.3800E-02

71.36 O~S • •ubtotal 7.0448E-01 1.9040E -02

ToWt 7.0445E-41 1.9040E-02

"VI1 4 -0.-H NA NO0ENP " -14 1.00000E.01 1.004E-01 2.720013-03 AS
0.21 MAT 14460 NP a ..isE-Mo 1.-3 1o.000002 +O1 1.Q004E-0 2.72002 .3

NP -SO 5.00000E+01 S.0320E-41 1.3800E-02 i.
" .m c &cuo s- m NP zoI o -ou.4 7 ,ub tota l 7.04482-01 1.9040E-02 ......

T,,=,
Toal7.04482-01 1.90402422

m l /| 4 ' ,M AOlm P C 14 1.00000E+01 1.0064 "-0 1 2.7200E-03 ASOil M .±57 !La0cc.05 w NP &Moso '-.0 1.00000E+01 1.0064E.01 3.72054
NP -O D.0000001 6.0320E.01 1 2

7.3 0.32 -&00"o NP 2A0008E o 74 Subtotal 7.044R E-41 1.9040 E.02

- tal 7.0440E201 1.9040E-02

FORMU4IA (l0-0)



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envioca of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 3.PAG: 8 OF 24 PAGE(S)

UI.'TA1 7730NtN fN 1 IIP WASTE nESCR-PTOR FOR ECN WA.OE TYPE ,NTAINER IWAf
PKYSCALESCRPTIN 1. CHICA DE RIFION15. ADMGMUEsaw N -CLASTFON

7. S. W 9. I0. IFAC9 11. 12 APPROMATE a A$.ClM A
CON •AM . AND SURFACE CONTAMINATION WASTE WASTE SOL.DIFCATION WEIGHT t!AMDALP&Di RAODIOCUICSANDLACTvnY(MBc)D StO

IDENTIFICATION. CONTAINER VOUM CONTIAINER RADIATIONI .. mm3• OESCRIPTOR VOLU2E(S) IN ORSTAMOJZATION CHOCAL FORIN % CONTAINER TOMT .ORCONTANERTOTALACTIVITY AU-CtmoA
AINDER, DESCRIPTION WEIGHT LE.EL dpm*w00.a2 (Se" NOW2 CONTAINER EDIA lEIATINGDAG CHBLAT AND RADIONUCLIDE PRCENT UnstlGENERAqTOR (see Nte i & . & Km• 2A) (Sao Not 3) AGENT B-CrIM 6

I0 NUMOER(S) NoWe IA) 54HAI8ETA- IF-.t% ii - S0m C
AN A__ I_._ _ RADIONUC.IJES vey i M.SG

0Um 4 A NONEnP C-14 1.O0O0001240 3.3569E-02 9.000E..04 AS
1 -3 1 .0e401-+6l 3 .3 5 590 -0 2 9 .0 7 0 0 E -0 4

t.21 111.13 4.. NP o.25 , r-90 5.00 1.6798E-01 4.5400E-03

I'm5 0.12 4.000143 NP L0000010 7.30 SFbttall 2.3510241i 0.354003

.- utotal 2.3510-0 6.3640E-03

114m 4 N.2.14 NA ONEOnP C-14 1.00000E.01 5.0320E-.0 1.3600E.03 AS
(121 154.9 0-OS NP 340" 0em H-3 1.00000E+01 5.03201-02 1.3600E-03

NP Sr-SO 5.00000E-+01 2.51604-01 6.8000E43

7.35 &.17 4.o•.Eo NP 1.oo06640 735 Subtal 3.5224E--1 9.52002-03

Total 3.2242E-1 9.6200-E03

Fsl 4 ,2s- NA NONEWNP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
e.m 15&.49 NP 3.34011118. d. H1-3 1.00000E+01 5.0320E.02 1.3600E-03

NP rI90 S.00000E+01 2.5160E-01 6.8000E-03

035 5.1?7 8.001.e04s 9P L.000004e",.3 Subtotal 3.52246-41 9.5200E-03

Total 3.5224E-01 9.•200E-03

12511 4 39.294H NA NONEW C-14 1.00000E+01 5.0320--02 1.36002-03 As
oil M0ASI 4 0-0 NP 3.340000 00 1. 1.00000E+01 6.0320E-02 1.3100E-03

1 .4_-_oNP S.r-S0 5.00000E+01 2.6160-41 5.8 00-03

7.35 0.17 1 -02-03 NP 10o5,02 '.30 Subtotal 3.224E.01 9.S2002.03

Total 3.6224E.41 9.5200E-23

1015 4 31.4 NA NONEo C0-14 1.00000E+0 6.03201-02 1.36002-0 AS
0.21 m 1 &CM4 N up0055 NPN-005503 3 1.00000r401 5.0320E-24 .05

_____ _.___ _____ _NP Sr-SO 5.000006+01 2.6160241 A I
.2 17 --.1o..0. NP ,,005s40 7.35 Subtotal 3.6224-01 9.5200E-03

FORM 541A(1o.0..

( ( (.
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FORM WA UNIFORM LOW-LEVEL RADIOACTIVE Envlocre of Utah. Z MANIF2St NUMMR

WASTE MANIFEST
_____________________fNITAI8E ANf. WAqW np p 13. PAGE 9 OF 24 PAGE(S)

PY______C.g ,IS. RtNLOGICI L OESCIRTION CASS•-I
S. 7. a. WASTE a 1. SURFACE i. IZAPPROXIMATE IS. CATION

CONTM R AND SURFCCON T TAMINiATIO N WASTE WASTE SOUwncATION H IN'oIVIDAL RADIOUCUIoES NDO ACTIVITY (Mqi ANDS-
IOEnFICA'TON CONTAINER VOLUME CONTAINER RADIATION OESCRIFTOR VOUMEIN ORSTAB.IZATION CHEMICAL P.F ' ¶5 CONTNERTOTAL OR CONTANERRTOTALACTIVTY AU-CImIA

NUMBER/ DESCRIPTION WIuGHT LEVEL glaN100 ImE (See 5N082 COTAINER MEDIA t NO AGM CIELATING AND RADIONUCUDE PERCENT UnsElS
GENERATOR (S" NOW I ANo•t ) (SeNOWe3) AGENT A4a90 B

ID NIJMBER) NOW1.1A) STcla~mC

Total 3.,224E-0i 9.6200E-03

14 3.27-1 NA 2ON7 C-14 1.00000C+40 5.0320E-02 1.3600E-03 As
0X4 <I" .• .S NP 3 5.460M..3 1.a_00000E+01 5.0320E-02 1.3600E-03

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E.03
7.35 L17l -SA00543 W 2 yOE-0 Subtotal 3.=2241-01 9.5200NE3

Total 3.5224 .01 O.S200E-03

13.9 4 Home 414 1.(0000E+Ol 5.3OE- 1.600E-3
1h 1511.49 •OME. HP 34-1161 US H44 1.00000E+01. 5.032E-02 4.3600E-03

NP sr-90 S.00000E101 2.5160E-81 6.8000E-03
7.-" M.17 <•oDG.O NP 1.0ME 5o4 Subtotal 3.5224E-01 9.5200E-03

Total 3.5224E-41 9.52009-03

4S 32 A 4oKENW [C-14 1.0000E+01 5.0320E-0 1.3600E-O3 AS
0.2 116.45 4.OOOOE.CA NP 3.3405544im 1-3 1.00000E+01 8.0320E.42 1.3600111NP ISr490 5.00000E+01 2.5160E.01 0.800
,.lu 0.14r 4MOE-43 NIP Z400040E* Siu-btot 2.5224801 9.8200M43

Total 3.5224-1 9.42002-03

la1m 4 NA NONP C-14 1.00000E+01 6.0320E-42 1.36O0E-03 AS
iii 15041S 4.0,00XE4o Np 340"m 0" H& .1.000 Q20 0
M. air o jt7 5.ae-o• N, M.. Subtotal 3.52248-41 9.52008.23

l " total 3.5224E-01 9.8200!-03

FORM 541A(I"MS



FORM'41A UNIFORM LOW-LEVEL RADIOACTIVE Eiwrcare of Utah, Inc. 2. MA.NIFEST NUMBER

WASTE MANIFEST 4032 .001

_ _ _ _ _ _nNTýINs ANIQ W6 8 nqPgI P. 3. PAGE 10 OF 24 PAGE(S)

& LPHM•.UOALDSSRipmON 
14. CHEMICAL DE.SCRPTONR 1. RAWOLOC.rkOESCRIPTION;CJLSI

5. WASIT 9. 10. SUIRACE 11. 1APPRO)ATE 13. - CATION
WCSISTA AND V CORIMINTI WASTE WAT . SOUCA1ON WEIGHTINDI VIOMOUAL RAOWNUC80ES AND PTZATYMNq No AS-Q=A

0tIAIoN CONTAINER VOLUME CONTAINER RAMITON H O.ESCRIOR VOLUME$) IN OR rrABIMA11ON CHEMCDAL FORm, COCTAN4ER TOTA± OR CONTAInSSTOTA. ACTY AU-CIIA
Htjew DESCRIION 8 T LEV2L dtxntlU0 a•2 (8e Note 2 CONTAI•ER MEDIA NHELATING AGEN CHINAT AND RADIONUCIUDE PERCENT Unst"

.Gw ot Is" NHas 1 J&L S8.2A) ~ I~ (S-e How 3) AGENT . -Clue0
0__UMER(_) Haft 1A) ____Df t BETA-_D.U8StP 0.1 . C.asSl~~a•'- f ALPHA rNAMM 

0,4NM,•! Cq ~ l •~,r

138.1A 4NEP C-14 1.00A0t2+01 6.0320E-02 1.360E-03 As
1 SG <.8.00M." NP 3 o4o E 1.00000E+01 5.0320E-2 1.3600E-03

Np St.90 5.00000E+01 2M1U0-01 6.8000E.03

7w 0.17• 400E03 NP 280808,,1 Subtotal 3.224E-01 9.5200E-03

Total 3.5224E-01 9.52002-03

149M 4* 1A NOme4 C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS
6 SAS <LoME40 UP • m •o H-4 1.000002+01 5.0320E-02 1.36002-03

tip Sr-SO 5.00000E+01 2.5160E-01 6.80002-03

Tao '0.17 4.000.05 .NP 0.808081 ',.ubtotad 3.5224E-01 9.62001-03

otal 3.52245-01 9.6200E-03

147H 4 39.2M NA NONEINP C-14 1.00000E+011 5.0320E-02 1.3600E-03 AS
om 13&49 4.085E-s5 NP 3.34oE488 H-3 1.00000E+01 1.0320E-02 1.3600E-03

tip Sr-90 5.00000+01 2.5160E.01 6.8000E-03

7.m 0.1? 4.89•LO.3 NP L.O8ooe-02 Subtal 3.52248-01 9.5200E-03

TOtal 3.5224E-01 9.52002-03

iUl 4 NA NPHoNrP C-14 1.000400+01 6.0320E-02 t.3600E-03 AS

0.21 15".8.804 NP 1.80840 4. 1.0001:8 6.8320 1W 604
1P Sr-90 6.00008 as61 I

1.3 0.1t7 4o8o0-01088. Subtotal 3.5224-041 9.52009.03

Total 3.5224E-01 9.52002.13

149M1 4 4 NA NONSP C-14 1.00000E.O1 5.0320E-02 1.3600E-03 AS
0.21 1804 4.8o8508-s NP o3.o34. 8.0 H-3 1.00000501 &.020E-02 1.3800ED3

S 5r-40 • 5.000000E1Y 2.5 60E-01 0.8000E 3
7X 017 3.o•880. NP 28o0oK4 .Subtotal 3.6224E-01 9.6200243

FORM541A(l0-06)

( (
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVEI Envirocamre of Utah, Inc. 2. I.MAIFEST NUMBER

4032-41401
WASTEMA.IFEST 3. PAGE It OF 24 PAGE(S)'

__,_,_____ 1u5 q, ,m o g• IS. Rjs-umimcA CLS0.AS.ICE-
CATION

5. 7. 5. WASTE 9. 10.. SURFACE 11. I.APPROXOITE 13. ASZasOA
CONTAINER AWg SURFACE CONTAMN• ON WASTE - WASTE SOUOLICATION INV I UMVUAL RA•INUCLIOES AND ACTIVITY (Mft AND C A

8D6 1ION CONTARER VOLUE CONTAN RADIATION .mvim• 2 DESCRL V.OR OR STAIUZM1ON CHEMICA.FORM % COTAINER TOTALOR COtrf-AMR TOTAL ACTIVITY AJ-CIA
NUMBER, DESCRIPTION WEEONT LEVEL. *nV1MWo3 (S" NOWS 2 COTiNER MEDIA CINTPNAEAO CWEIATINGADAtIUESETU~S4

GENERATOR (Sm NEW I & 5.1& Noft A) (8m NoW 3) AGMJ~ BC.Ct3 c
EENnE) Nt, -M RADIONUCLIDES d-Wus Cs

otal 3MME242-01 9.5200E-03

M 4u-A NOnNP C.14 1.00000l+01 5.0320E-02 1.3600E-03 As

0.21 1311,49 "4011.uo-s NP &3400546 am 1.00800ri1j~¶O jlf~
NP Mill 5.00000 a5 60 6,800 H-03

7.3 0.17 <1.0005.03 , LOW4 ris Subtotal 3.,224E1 9.5200E-MS

Total 3.&2242-01 9.52000.03

Ws4 NA x 1.p C-14 1.00000"+01 5.0320E.02 .3500E-03 AS
up- 1.000002+01 6.0320242 1.3600E-03

NP 5.0002+01 2.5160E-1 6.80002-03

7.2s 5.17 ,1.4000431 NP 3100E2 Ts SubtOtal 3.5224-01 9.5200E-03

Total 3.52424E1 9.5200E-03

1620 4 9 NA NOIJP C-14 1.00000E+01 6.0320E.02 1.3600-03 AS
0I 1 1 .11 .000S6•0 P .3005L46 H-3 1.00000E+01 5.0320E-02 1.3600E-3 0 .

up Sr-9S 5.00000E+01 2,5160E-01 6.8000E.03

S.ubtotalE13 NP'om m A 3.622Z201 9.5200E--03

otaO 3.5224E-01 9.5200E-03

I1 16.4 4 39006 NA NOW" C-14 1.000O0020t 5.0320E0. 1.3600E.03 AS
.. ,3 1.0000001 5.10320E-02 .3800E-03

Hp St940 5.0002+01 2.5160E.01 .8000E-03

7. &IT.11.8011150• NP Z00X4 Subtil 3.5224E-01 9.5200E203

Total 352E41 9.62002E-3



0.

FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envlrocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST 3 PAGE 120F24 PAGE(S)
"U__________ •li•/tl•'• Ut:•;PNZN"I RW AND WhI: -11A T O F(r FINI I•hT11nIJ% W IN4!NAN .WASTEI ' --- PSL DSCRPON OR ____ 

PTPN IS. RADIOLOGICAL DESCRI, CLASS1I-
0. 7. & WASTE a. 10. SURFACE 11. 1±APPROX M ATE I& A TIHA

CONT'AINER ,140 SURFACE COTAM•6AMTON WASTE WASTE O AoN WIGHT INDMIUAL RADIONUCLIDE ANDAOThIIY W40 AND St"
W IE N TW A TIO N C O N T A IN E R V O L U M E C O N T A IN E R R A D IA T IO N Af 5 0 . 0 O E S C R IP T O R V O L U A SW 4 ) IN O R B T A B.JlAhlO N C N E i•N O FIC M 1 % C O NTTA IN E R T O T A L , o R C O r A e m T O T A L A C tI"Y A IJOM I AN t R I D E S C R I P F .o N W E I G HE T L E V E L 42 m/efaI ( S e e N o % 2 C O N T A I N E R 4WIA , C H E L A T I N G A G E N C H E L A T I N A N D R A D I O N U C L I E P E R C E N T u u w b
GENERATOR is"e nowI & 4jeL a NOWe 2A) .J~. (ace NE/IS) AGENIT 8-c14., 0IO NUMSR() Net* A) ( _ • A.PRA (3)63TA- •. 1% C.Clem CALPHA . .. GAMMA RADIONUCLIDEt S '40 M a-

62H 4 3.9 NA NO ENP" C-14 1. O0000 01 6.0320E-0 2 13 00E-03 AS0.211 IWAS 000046 NP 3-14M0026 HAz 14 1.80000 g.1 1.36IJOOE.03
O 

5E.013.20H-02

up__ NP r-BC 5.OO08 1 .80015-4
TAO o.17 4.00024i NP 2 oo0E040o2 7.3 s Sbtotal 3.6224 E-1 9.6200E-03

Total 3.5224E11 9.5200E.03

1111 1 39,29-H NA NONEINP C-14 1.00000E+01 5.0320E-02 1.3600.E-03 AS

0'•".11r •ss.49 <Lofoeqp~ s NP & ,3,01!46 .
Q 

H-,3 
100 000E+01 6.0 320E-02 I 1.3600E-03

______ -_______ ____ p Sr-90 1.000032401 2.5 80-01 6 .8000E.O3

0..s & 17 48.0• •,3 NP 2.00900 .02 7.31 Subtotal 3.52242-01 9.52002-03

Total: 3.5224E-01 9.J200E-03

i n "1 1 4 -0 4 N A N O NEM P C - 4 - 1 .0 0 0 0 0 E + 0 1 1 .6 7 9 8 E -0 2 4 4 0 E -0 4 A S
0."1 I 5.77 .. 0001.0 N . .400 0.20 3,00 41- 1.00000E+01 1.6798E-02 4.4200E-O4

'NP Sr-S 6.00000E+01 8.3990E-02 2.2700E.03
72 . 0.01 a.011E.03 Nw 2A000 402 7.2S Subtotal 1.1769E-01 3.1780E-03

Total 1.17506-01 3.1780E-03

1m .... 4 2041" NA NONEMP 0-14 1.000002+0 1 8.39902-02 2.2700E-03 AS0-21 247.20 ,Io.0.004 NP 3.24001546 0.--3 41.00000+01 0.39102-02 2.27"00E-03
NP Sr-So 5.00000e+01 41810•41 1.1300E402

7.u2 al 0.21 .000E.O2 NP 7-00000402 F u-btotal 5.Il008241 1.584E02

Total .5608E-01 1.5840 ]-02

im61 4 20,34 NA HONEImP C-14 1.00000E+01 8.39901-02 2.2700E.03 AS0 ,2 2.hI < o4000•E.00 NP am o H-3 1.0000015+ 0.3900-02 2.2700E-3
________ _______ __ Sr-BC 5.&00000E+1 418102-01 1.1300E-2

1.25 0.21 4.0000. 02 e NP 00000002 TAO Subtotal 6.8608E-1 1.8 E-02

FORM l4tA (10.I0)

( (.
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0. 0
FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirae of Utah. I 2. MANIFEST NUMBER

WASTE MANIFEST
W T A E3. PAGE 13 OF 24 PAGE(S)

v~~~sp=fC0flIMF 4O WAUH flpSCPAM Na FOREAHNTPEINCSATANE nOI15
PHYSICALi2S o Oc L . ij cr581.f. j'TfO 1. RAOOWIAL O1ECEITAON CLNESIP-N

S. 8 .. 5, WASTE &. 10. $URFACE 1t. 12*,APROpJATE 13. ATION3 A
CONTAINER AND SWRFACE CONIMINA11ON WAT WASTE ESOLIDICATION WEIGHT EIDMDUAL RADIONUCLIDES ANDACTMIVTY W N As-Otwe

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION . DESCRIPTOR VOUJME(S) IN OROTABILMATION 0 SMICAJ FORMI % CONTAINER TOTA14 ORCONTAINERTOTAL ACTIITY AU-CIass A
NUMB•RI DESCRITION WEIGHT LEVEL ftt00 ($e sas2 CONTAINER MEDIA CHELATING AGN" CNBL.ATIN AND RADIONUCUDE PERCENT Ufflt"
GENERA70R (Sft NKM I Hcf SNI2A) A~r (ES.NOl. ) AGENT stia85 a10 NIUMBER • 1) ,_, • t "H BETA-,., rP, &l*A C.CLm €

IDNUBR() E l) ~.*.RADIONUCLIDES acbi I D

Total 51.5840-42

lt4 39- NA NOamw 0-14 1.00000E+01 6.0320"2 1.3600E-03 AS
2 1"0.4 NP 314~0-• S 0.20 H-3 1.00000E+01 6.03201-02 1.3600E-03

NP Sr-S s.000541 2.50-1 6.80005.03

7.3. 0.17 500043 NIP 2.0005.. 7.35 Subtotal 3.5224E.01 9.52009-43

Total 3.5224E-01 9.5200E-03

l4 39,2M NA NOEMP 4-14 1.00000E+01 5.0320E-02 1.3600I AS
am 060.4 4l600114.4 NP 3*=40w6-0 6 H20 1.00000E+01 5.0320E-02 1.3600E403

NP [t-S0 .00000E+01 2.5160E-01 6.8000E-03
7.3= 0.17 4.00-03 NP L.OeoIZ 7.35 Subtotal 3.6224E-01 9.6200E-03

Total 3.5224E.01 9.5200E.03

11 43-1 NA NoNeNP -14 1.000001+0. 5.0320E-04 1.36002-03 AS
o.1 150.4 9 000U0E- NP LOeSI oam H-3 1.00000E+01 5.0320E52 1.3600E-03 -

NIP St-90 6.00000E+01 2.5160E501 6.8000E-03
T." 0.17 ,Coo5E43 NP 10001101 T. subtotal 3.5224- 9.21 E-03

Total 3.6224E-41 9.5200E-03

IWII 4 3%n. NA NDNoSKP C-14 1,00000E+0 1.0064E-01 2.7200:..03 AS
am 32.7 4.5o50 s NP 3340.04 .3 H-3 1.00000E+01 1.0054E-01 2.7200E3

NP 5.-0 5.00000E+01 6.0320.01 1.3600E-02
7.2 0.32 ,4.•0e3 NP 2.001)04011: 7A Subtotal 7.0448E41 1.9040E-02

Total 7.0448E-4 1.90404-02

FOEIIS4tA(10.in)



0
FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Emvrocareof Utah. inc. 2 MA:IFEST NUMBER

WASTE MANIFEST
, fl I1AIMFQ ANM O W A _CC r :-, n (IIN4 OI• 3. PA G E 14 O F 24 PAG E(S)

_______________rr OIPSAC MYIEN I___ .. -~w _____ ________
PYM5CA• I lYoN • 14 CHm MCAMRP.TIoN _IL RADQLgfiC IDESCRIPTION CLASSIFI-

s 7. S. WAST a i0. SURFACE IT. 11,PPROXIMA• E 13, CATION
CON•TA•M AND SURFACE CONTAMINATION WASTE WAST"E SOU•OIICATIOM WEIGHT SIDMOUAL RADIONUCLIDES AMD ACTTY (MSqP AND tCATIO

IIFICA1TION CONTAINER VOLUIE CONTAINER RANDMTlON J a 0OMTOR VOLtINE(S} 0RSI OR8TA'S4TON CIHEMICAL OFORM % CONTAIN RTOTAi. OR CONTAINER TOTAL ACTrTY AU-ClassA

NUMBER I DESCRIPTION WEIMGT LEVm. *Mstv10ssm2 (Sm NOtW CONTA2NR MEDLA TINAGEN CELAIIN AND RADIONUCLIOE PERCENT UrtmsbI
GENERATOR (Sos Nwel &S .EE InmNot 2A) JO. (See 45103) AGENT8-ls
I NUIM ER(8) Note IA • . vO ALPHA 1A)A T)FsO ,1 __ C-ClaS C

ALPF- GAMMA. _ _ _ _ RADIONUCUOWS ocv MOO ~ C-tm
U1 NONas E"812 C-14 1.000004E01 1,60 E-01 2.7200E-4 AS

0.2 2V-677 4800500505 NP 3-24W456 020 H-3 1.00000E+01 1.0O4-QZ2OE0
NP Sr-9O 8.000009+01 X. E-0

7.35 0.34 4Lwa5•83 NP 15005E02 7. Subtotal 7.0448E-01 1.9040E-02

otal 7.04481-01 1.90441-02

o am 29M &.COM4 NP 3--$-M 260 AC-3 1.0000E+01 1.0064E-01 2.3200I- As

N or-o 5.0000+01 5.0320E-4 1.1600-002

"2 022 4.50550 NP 2.10008+02! 7.5 Subtotal 7.0448-0-1 1.9040-02

Total 7.0448E-01 1.9040E-02

oil 294 2- NP 3-MEMPE C-14 11.000009401 064E-01 2.7200E,3 AS
.21 250.57 <505-5 NP 14056 0.5 1-3 1.100000E+01 1.0064E.01 2.7200E-03

.NP 0Sr-, 5.000001+01 8.0320E-01 1.36009402
7..5 o8. cuace-.w NP 15o005802 7..S Subtotal 7.0448E-01 1.940E-02

Total 7.04489.01 1.9040E-02

2214 HA.9- ESEM C0-SFG14 1.00ME009 .0 064UE-01 2.7240E043 As
am1 29L71 1r00105-S NP =.405 1.000001+01 1.0064E-01 2.7200243

NP SOO 5.0000E+01 5.0320E.01 1.3600E402

7.25 0.-22 CO40•5- NP 2..805E0- 7,.3 Sub.otal 1•.0448--1 1.90402E20 -

TOWaI 7.04481-01 1.9040E-02

14N NA NOSNP C-1M4 1.00000.01 t.0004E-1 2.72009-3 AS
2.2 4 .0 .5 NP 12455-5.06- 0.204 1.00000E+01 1.0064E -1 2.72009-03

,4NP Sr-O 5.00000901 5.0320E91 1.36004-02

7.2 0.,2 4.550-3 NP 2A0650.0 7.,8 SubtOtal 7.04489-1 1.9040942

FORM 541A(1048) -1 
-7-1 --W -. 10E-0

(
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0 0
FORM 6•1A UNIFORM LOW-LEVEL RADIOACTIVE Enviioca of Utah. Inc. 2. MANIFEST NUMBER

WASTE MANIFEST
.S "i w' " 3. PAGE 18 OF 24 PAGE(S)

1IbilAt .4J WALTN Aw JV-AJLTI npq FOR FACHW ,T TP IN rAINF,• W WA.ST •

WAL.UESCRI MOON 14. CHCMCAOT PE . LO • 1& RAOIOLOGrCAL OESCRIP•'IO CLASSIFI-CATION
. , 8. WAS,.TE 1 110. .SURFACE 11. I2.APPRdXW,'E 13. AS.Clim A

COMM . SURFACE cCm',CAIATIOP TiRW•AE WASTE SOLDIFICATION H INDIDUAL RADIONUCLIDES AND ACTMIIY (MPARO ND StaME 'W4ON CINER VOL TAO3WIN RADITION DE(SCRIPTOR VOU3JWES) I RSTABLU.ATTON CALFORW % CONAINiER TOTAL: OR CONTAINERTOTAL.ACTIVIY AU-Cm ANIAIBER OWF.CRIPTION WRIGH LEVEL• (ame Naft2 7 NTADMIB M~IA ,CE.ATING AOWCEL1€.aATING AND RADIOMX=UE P2RCSW nstbl

GENERATO (See__ C.CI ae A SeNel)AEN ssa
NUMBER(8) NOW IA) _g_ (g, AL• )PHA BETA- A , . CrCl

MLM mlow)CUM3=
Total 7.0448E-0t 1.9040E-02

X143 NA Cio-4 i.0000E+QE. 8.39$ E-020 2.2700E-03 As

".1 , 47.1 .0000-IN HP 0e.210.0N rH4' 1.00000E+01 8.3990E-02 ,.27 3
81S00 5.00000E+01 4.1810E-01 1.13002

T.5 Q ac P2062Subtotal 5.86082401 1.68402.02

otal 6.8608E-01 1.84E-02

MR..- NHA 1NOsep ,-t-4 1.00000E+01 1.00"4E-01 2.7200E-03 AS

.m 2UN A00"•3--HS4008 am 1.800002401 1.0064 .01 2.720gE,03
N 3 r-O 5.00000C+01 6.0320E-0 1.3800-02

S.btot2 am-l 7.0448E-01 1.9040-0-
====== =====

Total 7.0448E401 1.0040E02

"A" HA0- NONW •-4 1.000002+01 1.0064E-01 2.72001-,03 As
0 o.2 292M S=.WWM NP &3 a 020 H-3 1.000002+01 1.004E-1i2V72001,03

p Sr-.90 S.00000.+01 8.0320E-1 1.00E-02

7.38 01 40.0600-m u3,p 2A0. T. Subtotal 7.0448E201 1.9040E-02

Total 7.04485.01 1.9040E-02

2141 4 K NON4 . C.14 1.00000E+01 1.0064E-01 2.72002403 As
2.,21 3 ,-0e000o0 N 0.3000040 •u=tH4 1.0000E0201 1.0064E-01 2.7200-03

N.00000E-20 5.03202-1 1.3600_ E2

7.22 0.1 .. 0.000 NP 1,0100. o Subtotal 7.0448E-41 1.9040E-02

TO 74=48E-01 =1. ===:===
-- Total 7.04462-01 1.9040E-42

FORM 541A(1040)



0
FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE EIn*=oc of Utah, InC. 2. MANIFEST NUMBER

4032-01-001

WASTE MANIFEST 3. PAGE 1 OF 24 PAGE(S)

~~ ~ ~ ~ t~~1XITAitigR Amn wmmphLF !flXg Q0= Tib I ATINI Q________ ACLSII
' " • I)•DSCR| ýT1ON 14. CHr .ICAL DE CRIPTION ... L RADIOLOGMMFSCRIPTIN [LSFt-

S.8.7. i WAMT R. 10. SURFACE 11. 12. APPROX.*rTE 13. AS.C24A
CONTAINER D SURFACE CONTAMINATION WAzn! WASTE SOLIDIFICATION WEfiHT IDVDUAL RADIOUCLDES AND ACTVTY (MOT AN•D StNe

IDENTIFICATION CONTAINER VOLUM*E CONTAINER RADIATION oESCIp VO.UJES) OR STABILIZATION CH ALFORMI % CONTAINER MTAL OR CONTAINER TOTAL ACTIVITY AU-CWaWA
NU•BER/I msCpTFrION WEIGHT L EMI. 45519040 (See NOa 2 CO)TAINER IMEDIA 4ING0AEN CHEL•.f AND RADIONUCLIOD PERCENT

085118.7R (S" msa I a & Hats 2A) , -.. (Seet3.oll) AGENT B-Cfm a
ID LSEEROIS) ALH NO A 51 .' 1) 5.% ________ ___ ___ ___ C-Class C

AL... ________ -_ GAMMA _ONUCLIDES 4a Mft MCI
21811 0252-4N• A XONFJNP r,-14 1.00000E+01 6.0320E-02 1.3600E.03 AS
.21 1N644.05005 NP 140046.0 H-3 43 1.O00000E+.t 10320E021.3 E03

N srg40 5.00000E+01 2.6160E-1 .800-03

7.=5 0.17 <m.o0-o UP 6Z400--02 7.15 Subtotal 3.6224E-01 9.6200-" 3

Total 3.5224E-01 9.5200C-03

Sn 4 N 2 NA NONMEIN C-14 1.00000E+01 1.6798-02 4.5400E-04 AS
8.,1 65.? 4.5 6.a4w o.:m H--3 1.000002+01 1.6798E.02 4.6400E14

NP Hr-90 .00000E+01 8.3990E-02 2.27002"03
7.45 0607 8.8010-03 NP 640o0E.02 7.3$ Subtolta 1.1769E-01 3.1780-E03

Total 1.17592-1 3.47802-03

•2z .4 2%=M5. NA NONEWn C014" 1.00000E+01 1.00642401 2.7200-E03 AS
0.21 27 <1.0oo0E44 NP o.240.8 0.20 Y-3 1.00000E+01 1.0064E-01 2.72002-03

_NP Sr-SO 6.00000E+01 5.0320E-2t 1.3600.E02

7.5 0*2 01.000•.2 NP 2.50050 7.35 ubtotal 7.0448E- 1.9040E-02

Total 7.0448E-01 1.9040E-02

223114 29,3M NA NONERP r-14 1.00000E201 1.00644-01 2.7200E-03 AS
U. Z2J7 .000.o0s NP 1.340M46 am H-3 1.00000E201 1.0064-41 2.7200543

NP Sr-G0 6.00001 6.0320241 1.3600E-02

7.Js &322 4.0000. NP 2.00005E02 7.25 Subtotal 7.0448E01 1.9040 2

Total 7.0448E-01 1.9040E-02

228/1 4 NA NOME"P C-14 1.00000E2.01 6.0320E-02 1.3600E-0'3 AS
a.m 1s68 a.003045 NP 2.40.4@ 0o.2 H-3-- 1.00000E+01 6.0320E-0 1.3800243

NP Sr-90 &.00000E+01 2.5160121 6.8000E-03

7.,25 8.17 -. 00504 NP 2m.o5155.2 7.as Subtotal 3.5224E-01 9.5200E-03

FO5M S41A (1o.66)

( (.
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ORMP "41A UNIFORM LOW-LEVEL RADIOACTIVE Enviifare of Utah, InI 2. MANIFEST NUMBER

WASTE MANIFEST
A --~ 3. PAGE 17 OF 24 PAGE(S)

PHYSICALPTION 'k14 5.C4E ( DS OU N I, RAMIOLGICALD C.SCRPTiONI4. 7.11. ATION
4. S. WASTE 9. 1t SURFACE It I.APPROXWIMA 13. AS.CassA

CONTAN•ER AND SURFACE CONTAMNATION WASTE WASTE SUDIFICATION WEIGNT WIVIOIJA.. RAIONUCLUDES AND ACTNITY(MF86 AND
IDPTI~lN CONTARIER VOL.UME CONTAINER RADLATION J1129=211 DESCRIPTOR Cl(S 4ORSTABLIZATION CHEMW1AL FORW IS copTiNmER=L oTAI. OgR C AmE TOrTALACTIVITY A-IJ4M, A

DESmwmN WEGHT LEM .wA00wU (8" Note CO% A," MEDIA mG AG, - ANC ICmONUCLige PERCENT Un~ble
CENERATOR (S" a I ae "I 't*A- & NMo Ae . ($ e * 32 AGENT 8aClaw a
I? No% IA) - ...... A__s _ _ 0170% u M . • C,,,, C

Total 3.6.4 E-1 9.5200E-03

221t 4 39,216H NA NONSN C-14 1. 000E+01 6.0320E-0 1.3600E-03 AS
0.12 la.m <.ODDE.5 NIP 34004 o H-4 1.00000E401 5.0320E.02 1.3600N

NP Sr-S0 S.0000E+01 2.5160E-01 6.8000

7.38 a•M4 410013 NP 2500.0 Tag iubiotal 3.2242•.1 9.6200 "03j

Total 3.&224E-01 9.5200E-03

24 28.94 NA NOMENP C-14 1.00000E+01 1.0064E-01 2.720E-03 As
oil 389=8 <&000045 NP 34450D.06 H1 l-3 100101 .064127043

mp Sr-g0 5.00000E+01 1.0320011 1.300-02

1m 01 4ao0oE043 NP ZO04 7.34 Subtotal 7.04489-01 1.8040E-02

Total 7.0448E1 1.80409E02

380em 24711 NA NoNS4lU C-14 ' 1.00000E+01 8&3990E-Oo 2.2700E-03 AS
0.31 *47.21 4000 5 •N Y540055 H-3 1.00000E+01 8.390CE0)2 22700E403

IP St-SO 5.00000E+01 4.110E-01 1.130CE-02

7.35 027 .8.0004. NP 2 L00 7.3is Subtotal 5860E-01 1.84E-02.0.

Total 6.8608E-01 1.5840E-02

23tH 4 2k3" H NA HNEIP 0-14 1.0000013+01 1.0064E.01 2.7200E-03 As
am1 2un ,aa5•0e4.5 NP 3.30CE0a oUp H-3 1.00000E+01 1.0064 E1 2.7200143

IP S-90 6.00000E+01 5.03201-01 1.3600.02

1.3 0.22 -410M MP omome. 06 7. Subtotal 7.04483-01 1.9040E-02

Total 7.0448E-01 1.90401.2

FORM 41A (10e8)
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FORM 541A. UNIFORM LOW-LEVEL RADIOACTIVE Envfrocrs of Utah, Inc. 2. MANIFEST NUMBER

4032 1-001
WASTE MANIFEST .3. PAGE 18 OF 24 PAGE(S)

___pO___,__h______________ WA A.fl vQ DEW. TI_ )lFRREWQ WAITYINC NTAINERN.W
PH[CAL2L3C'IPTION 1.CNKIICAL OF MPIONQ~ IS. PADIOLOGICAL DESCRIPTION'CA2II

&. 0. W. O. 10. SURFACE .11. i.*PP MTE13.,,, CATION
CONTA0E "AND SURFACE C =ONTAMNATION WASTE STE 1UIPICATION WEIGHT INDUDJAL RADIOOJCLIDE8 AND ACIVITY M •SO.AND e

IOENIFICATMON CONTA/NER VOLUME COMr.4BR RJ3(ATON J DESCRLTOR vU )M 0N 1" ABSjZAYMON raCALFO'1 5 1/ CONTAINER TTAT4 OR CONTAINER TOTAL ACTnvTY AU-CIS2A
WISRI DESCRIPTION WEIGHT LEM d~pT100ard m( laid 2 CONTAINER MNNIA : TII•#A CHE. A AND RADIONUCLDE PERCENT Iible

GENERATOR (See Note I a',L &Not2A) • (See ote 3) AGENT B-CI•s B
io NUIOER(S) Nuk 1A) 1112) I LPA 8E-P0.1% COClsoC.-0A)I Snr.....__AMA RA1IONLCLIDES M. q MCI

.-2034M 4.1 3. NA NONE/NP C-14 1.00000E+01 1.679gE-02 4.54001-04 AS
K7N 4508.m . iH-3 1o00o00E+01 1.6TISE-02 4.54001-04

Np Sr4O 5.00000E+01 8.3 02.02 2.2700E-03
7.1" &.07 48.00054. 7' 0 2 7. Subtotal 1.1759E-01 3.17801-03

Total 1.t759E-01 3.1780E-03

4 29.19-H NA NoNE/NP C-14 1.00000E+0i 1.0064E-01 2.7200E-03 AS
0.21 2 -& 4.0oE.0S Np 3M.3408 0.20 -3 1.00000E+0t 1.0064E-0t 2.7200E03

NP V.-90 5.000÷000+0 5.0320E-01 1.3600E.02
7.23 0.32 4.00E.02 NP 2.0ý 7.35 Subtotal 7.044SE.01 1.9040E-02

Total 7.04481-01 1.9040E-02

2380 4 293..- NA NONE/.P C14 1.00000E+01 8.3990E-02 2.2700E-03 As
0.21 24721 4<.000oE0 NP 3..m40o o02 H 1.00000E+01 8.3990E-02 2.2700E-03

NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02
7'..0 0.2 428-03 NP, 2. 2 .35 !Subtotal 6.8608E-01 1.8400.02

Total 5.8608E-01 1.5840E-02

Zan, 4 204 NA NONEtNP C-14 1.00000E+01 6.6970E-02 1.8100E-03 AS
0.1 2.80 51.0OE-4 HP 3--00 H-3 1.000000401 6.6970E-02 1.8100E-03

NP St-90 5.00000E+01 3.3569E-01 9.0700E-03
7.35 02.1 0.40• m NP 200006"2 7.3 Subtotal 4.6953E-01 1.2690E-02

Total 4.6953E-01 1.2690E-02

.s, 4 2.." NA MomP C-14 1.00000E+01 6.69700"2 1.8100E-03 As
m M15 s-.0000E44 up am 0.2 H-3 1.00000ME01 6.6970E-02 1.8100E403

Np Sr-O0 6.00000E+01 3.3559E-01 9.0700E-03

7.L 0 0-.2 41.0..Oe02 NP .4000o0.02 7..5 Subtotal 4.6983E0-1 1126902-02

FOPM0 41A(M0-W

(. (
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FORM 1A UNIFORM LOW-LEVEL RADIOACTIVE 4nvirocam of Utah. Inc. 2. MANIFEST NUMBERr•R 54AUIO MLWLEE.~IAT 

4232-0!-001WASTE MANIFEST 3. PAGE 19 OF 24 PAGE(S)

UL0WM ) ESM!IS RAD;OUIm/1 ACIVT (CLAt/IO.sm
___________ 14.SAL CHMCALVESM VIIUN

0. . WAS a Ia . SURFC it. IZPOXI~IAT MMILAItULDSADC.Y(ff N A84NSA
CONTAINER AND SURFACE CONTAMINATIN WABmh WASTE StableINWEDT ~CVARrnNC8S4Am'~ NIDENTIFICATION CONTAINER9 VOWNE CONTAIM RADIATCION -1,411am DESCRIPTORt Vo D [OR S7AB TON J ~COST NERN7TOTAL; ORcONrAmERTOTAL Ac'nvTY A Ammat DESCRIP1ION WST L&c (Sa 2 CONAINER MUIA~ CETING AGM CHaIAT AND RADIONUCUDE PERCENT UnsLla

GENERATOIR WrA. Nof188-lat
IDNU&MERIS) 1E .L LPA Fmi

Total 4.69632401 11.28905.02

7111 4 29.... 39-H NA NONEW r-14 1.00000*o01 8.3990-2 2.2700E03 .AS

24r4 1.00000u.01 8.3990a012 2.2700E-03
up r00000E401 4.1810E-1 1.1300CE02

1`35 9.27 ýcocemE0 Np NEa Subtotal 6.86081401 11-6840E.02

Total 6.8608E.41. 1.6 E-02

ll 4 N.NA NW - -14 1.00000E*01 1.6798E-02 4.5400E44 AS
H_3 -1.00000E-01 1.6798E.02 4654001-040 __ 6.__ w .. rN90 5.0000E401 8.3990.-02 2.2700E-03

7.,2 027 < -l LN-CEOZ -, subtoal 1.1789E-01 3.178E-053

Total 1.1759E-01 3.1785E-03

IsW 4 NNA NONEN r-14 1.00000-E+1 6.6970E-02 1.81 0E431 AS01 H-3 1.00000E.01 6.6970E-02 1.8100E-030.21 __S _._0_044 •_ 
uP Sr-90 5.000004E01 3.3639 W1 9.0700".03

0n.2 -1.00o8.2 NP N E-.7 Subtotal 4.6953E41 1.260E--02

otat4.8963E401 1.26902.02

;•1 4:••- "•A O•n•:-4 .•000E+0t 8.3990E-02 2.27G0E-03 As

247 41AM NP 34M-t " K NONERP IC-14 1100020 1•___ 
m S.00010 . 0 1.1300E2

'1.,8 021 (.0.42 mNP 1080C 7 Subtotal La6.8608- 1.68401.0"-2

otal .- 6.8608E41 1.6140E-02

FORM 54tA(10-4)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Env4r037-of Utah inlI 2. MANIFEST NUMBER

WASTE MANIFEST
__3. PAGE 20 OF 24 PAGE(S)

,p"YSCL D1S114. . E SC. UoN. RADIOLOgiCAL. OESCRTImN CMASSWR,

COTANER
)DENTIICAllo

*NUN10ER1
CONTAW R

DESCRIPTION
VOLUME

AND
CONTAINER
WEIGHT

SURFACE
RADIATION

LEVEL

CONTA&UNAIMO
Jhtamp ma

WASTE
DESCRI'TOR

(see Note 2

WARST
VGVU&ME(S) E
CONTAMME

SOLKWIFICATION
OR STABlUZA1T10

me=I
CHEBICAL FORMW
DHELATmG AGEN

YVVNEAT

CHELATINQ

[NIVIDUALRADIONUCLIDES ANDAGTnvrY(Nm9)Om4
CONTAINER TTALIOR CONTAINEATOTAL AC~lIy

AND RADIONIUCLIDE PERCENT

AS-OtOSIA
EVEN

AIJ.CIOS A
linstams

IO NUBER.(1 MNot IA) 1hp .g) , ALPHA SA IF>O.1% C-CIMo C

mRin AW"4 NA IOMEw 044 1.80000E+01 8.3990E-02 2.2700O1-03 AS
o.2l m47.•=1 aI.O0oE.4 UP S.,144 0E+01 8.310, 2.2700E.H3

Np Sr-SO M. O41 40 1 -01 M.H300E-02
7.28 &27 "AM5E-02 NP ±15001054 Siubtotal t.8808101 1.58401-24

Total 6.8608E-0t 1.58401-02

2I 4 3W NA NONEMP -14 1.0000E40 t.6798E-02 4.5400E-04 As
021 &71.0o00S. NP ±540.46as oo4-3 1.0SO0EI0I 1.6798-0 4 OOE 4

NP jr-SO . a. 8.0 . 0 - E=03

7.35 0.07 •.OIM-O2 NP L O.ME52 7.35 Subtotal 1.17591-01 3.1780E-3

otal 1.1769E-01 3.1780E-03

41 -2•9-,H NA NOENP C-14 I.00000E+01 6.6970E-02 1.8100E-03 AS
041 *01.5 •.o&oo.os-0 iNP 3xssos-% Q= I- 1.000 E 0t6.9"0E-0 1.8100-E03

UP S-O 6.00000001- 3. 5519-01 9.0700.E03

7.33 c.m 1.0oD5.E02 NP 12002 7.2s Subtotal 4.6953E-01 1.26901-02

Total 4.6953E-01 1.2690E-02

2&91 4 2%39-N NA NONEIMP C-14 1.00000E+01 6.6970E-02 1.8100E.03 AS
all 201m on1.w0-4 NP 3.400 1am 1.00000E-01 6.6970E-02 1.81001G03

p Sr-So &,00000E+01 3.3559E-01 9.0700E-03

7.35 0.am "1.0ME4.02 NP 2.00OO. TM Subtotal 4,695iE-01 1.2690E-02

Total 4.69M3-01 1.2690-02

2rf/1 4 3.29- NA HONEINP C-14 1.00000E 1 E.65970E--0 1.8100E-03 AS
&.21 20.93 CI.0005504M NP 3.346-00 4" 1 [H-3 t.00000E10t 6.6970E-02 1.8100E-03

NP r-90 5.00000E+01 3.3659E-01 9.07004-03

7.3 0.6 I.C0S2 N 200000 7.5 ubtotal 4.6963141i 1.269012-02

FORM 541A(IO,-,M

( (



( (

0
FORM 341A UNIFORM LOW-LVEL RALDIOACTIVE Enviroar of Utah, InC. 2. MANIFEST NUMBER

WASTE MANIFEST "13. PAGEM OF 24 AGE(S)

___________ L NCLASSIFi-
• .PHYSICAL DSR.IPf.•TION 14. CHEMICA.L DESRIPTI.mlON IS. RAGOOGWA '-'L12ESCR~pTN CATION

5. T. & WASTE 9. 10. SURFACE 11. 12.APPROXOIMAT IS. AS.C$A
CONTAIR AND SURFACE CONAMNATION WASTE WASTE SOLIDIFICATION WEIGHT INPIOMUAL RADIONUCIDES PAND ACTMTY M S'V P- bb

IESNlFICATION CONTA•NER VOWLE CONTAINER RADIATION .10-. DESCRIPITR VOLUME(S) ORSTA'ILOUTION CHEMICALFORN *A COTANERTOTAL; OR CONTAINER TOTALACTIVITY AU.CIMA
NUMBER/I OSRITO WEI~w LEVEL. owlOma2 IS" WA 12 CONTAINER MEDIA CHELATING AGN CHEIAThN AND RADIONUCLIDEPERCENT UOIZtl

GENIERATOR ISee Note I &NO2A W3AGT'4ha
I0 NUMBER(S) NWt 1A) (93 mtAlr LH BETA. -1 O-cim B

MMW _ _AAM vC43 Me -

Total 4.6932-01 1.2690E-021

00111 4 .C-14 .000002.O1 5.0320=-0 1.3200E-05 AS
o.,1 13.4 <t.0109E.04 NP 3.340CE4, H -3 1.00000E 01 5.03201.02 1.3600E -03

up V9o 5.0000rE+01 2.5160E_01 6.8000E-03

T."5 0.17 C1.0081.34 NP 7•OO.E4s Subtotal 3.5224E-01 9.6200E-03

Total 3.2244-01 9.5200E-03

515 1 1n, N "OEM Ne C-14 11.00000E9i 6.6970E.O2 1.8100E-031 AS

SJ o"m '-o.•1 1 em Z.o*Qeft .w Subtotal 4.69532-01 1.2690E-02

Total 4.69S3E-01 1.2690E-02

vim .4 NPNA None.N C-14 1.0000001 1.679SE-02 4.64004-04 AS
.5.77• -OE-05 N -. 1.060a00+a1 13.: 4.6400E-04

NP" Sr-19 6.0000091 8.3P9 2.2700E-03

T.M8 O. 4L0UC NP 1009..9 Subtotal 1.1759E-01 3.17801403

Total 1.175E-01 3.170E-43

73 4 CA NONtp C-14 1.0000E01 3.3659E-02 9.0700E-04 As
am1 111.13 4•10.9 NKP &,mmEEI . H-3 1.00000 01 3.36692-02 9.0700E-04

up Sr-S0 6.080005+01 1.67918-01 4.6400E403

7.31 4.12 0• .•P.0 N, 00.02 i.S Subtota 2.35101.01 6.3640E-03

Total 2.3610E-01 .6.35403E-0

FORM54IA(10.U)



0 0
FORM r41A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST .PG2- F00

_______________________ tnsealprnssTsuN S. PAGE i2 OF 24 PAGE(S)
UIW'U. L UlS•.RIUE.'PIION WA____ _IP'_ _FACHW_ _ E_ _._wTE

""PH__ YSICAL DESSRPTICN 14. CHMICAL EOECRWIPrON IS. RADIOLOICOSPOSIPlO AIFI
5 .. aS. WASI1 a I. $"ACE 17. APPROIMTEs1. 1 AS-CT IA

CONA01SER AND SURFACE CONITMINAT1ON WASTE WASTE SOUOIFICA1ION WEIGHT INOMOIJAL RADIONUCLIDES AND ACTIVITY (MBPA AND st$e
IDENfFICATION CONTANIER VOU.ME CONTAINNE RADIATIOmm MWj. - DESCRIPTOR VOLUME(S) IN OR 8TAJZAICO CHEMICAL FORMI % CONTAINER TOTAL OR CONTAINER ?OTAIACT1Y A- A

.IINIESRI OESCPRVPTON WEIGHT LEVEo teVilOOG (Sa.Na 2 CONrAMINR EDtA N LiNGAGN C.EL.A11N .D RAOUJCUJOEPE1CF..NT UALI-SCE

GEURTER (Sas No* 1 6 J5La- NOW 2A) EIL. (Sme Note 3) AGENITB-lsB
IO NMIBER(S) Hota IA) - SET ILPA____'A-_-_o IF:__.1% ..... C-Cls C_________ ______ ____________ AIONUCUIIES pc ________

2.I 3.R.-EP-H HON C-14 1.000001E+0 1.6798E-0T 4.6400E-04 AS
al .Na 11-3 t.00000E+01 1.6798E-02 4.64001-04

HP Sr.90 5.000001501 8.3990E-02 2.2700E-03

715 0A71 -8e.000m NP 2ZOOCE02 I=.I Subtoa1.178994-01 3.1780E-0:

Total 1.17596-01 3.1780E-03

Ml aA mONEmNP C-14 1.00050E+01 5.0320E-02 1.36OOE-03 As
NIP 1.0oo" .o16 .0320E-02 1.3600M0

_______E-S N -. pip .S.g5 6.60000E+01 2.5160E-01 6.8000E-u3

7M5 0471 asas.0O.• 2.ew-0 7..oa Subtotal 3.52241-01 9-52001-03

Total 3.52241-01 9.5200E-03

2M 4 20n.11 NA mOhFnP C-14 1.00000E+01 6.6970E-09 1.81003-03 AS
o0i 2MM.j ,i.EaWE-4 11P 40oDE-4 a. H-3 1.00000E+01 6.6970E.02 1.8100E-03p Sr-0 5.00005E+01 3.3559E-01 9.0700E-03

7.25 0.n5 -1.0"42 NP ZaaaCeV O Subtotal 4.6953E-01 1.28909.02

Tola 4.6983E-01 1.2690E-02

3=ol 4 39.2 NA NONRJMp C-14 1.00000E+01 80320E-03 1.3600E-03 As
0.1 1361.m IA.ONE.o4 NP s.3Aaoe H-3.. 1.00000E6O1 6.1320E-02 1.3600E-03NP Sr-90 6.000001501 2.5160E-01 6.8000E-0

T."s a.17 "sl.UýpICEJZ eu ajcsuubtoaw. 3.82245401 9.52005403

Total 3.5224E.01 9.62004-03

3MI 4 .;NONEJNP 0-14 1.00000AS01 6.6970E-021.81006-03 ASom, I, Comm-OE.o4 NP 3-4oDS a1 H.3 1.00000E+01 6.69705.0 1.81009-03NP Sr-SO 6.000006+01 3.3559E-4 9.0700E-03

1..2 •0 .•.etca.o NP uA0-E029 0 Subtotal 4.69,36-1 1.2690E-02
FORM S4IA (10.55)

i (. (..i.
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FORuM 641A UNIFORM LOW-LEVEL RADIOACTIVE Emola 7 um NUMBER

WASTE MANIFEST
'" l3. PAGE 230F 24 PAGE(S)

nDHMPRU2WA=~un rnNaH lA~M Vmy MEIT NU FOR________ EACH_______________

ptmo , RIm. 14 CHAEICALDE CpPTO J&. RADIOLOGQ0I EC.N.PTP CUASSEFI-
& 7 0. WArnE 9. 10Q URFACE 1 12 APPROXIMATE 13 VATION

C, AISrA AND SUMFACE COt4TAMMNATION WASTE WASTE $OUOFCATION WEIGwT INOMDUALRAMIONUCBAI. OACTMT(M8qNO AS-ANDUA

ICF0ITWICATION CONTAIE VOLUME CONTA.M PJQIVkM jION • OESCRFPTOR VOU..S9 ORSTASLIZ.TION CHEMC ALFORMf % CONTAItIER=TOTAL.OR CONYAJRNHTOTALACTIVIlY AIi A
NUMBER oeCRJP11O VUEJW$ LEVEL lt*w00ma (11" Nqe 2 MEDIA.IJ.ER MSDLA Tho GIELAT AND RADIONUCLIDE PERCENT WnsAWA

&EIRTR is & NOW~ 2A1 m3 (S0 tifta 3) A(IENT 843Im
t1DtP11SmE(s) NNt 1A) I WA, ,-cla" c

T/al 4.6903E-01 1.20901-02

NA211 . C-14 1.00000E+01 6.6970-0 1.81009-3i As
0.21 201.55 0Ao0o04 UP =400645 0.2 H-.3 1.0000OE+01 6.6970E-02 1.8100E-03

PnP St.90 6.0000E+0 1 ! 3.35599-01 9.0700.E03

7.35 0.22 91A00-02 WP 1=60+0.02 Subtotal 4.6953E.01 1.2690E-02

Total 4.69539-01 1.26909-02

4 S.LfHANH C-14 1.00000E401 &3.369E90 9.07009-04 As
am2 11.t13 44.MooE.os NP =400S50 ••r1"3 1.0000010 +1 .355S9E-02 9.07009E.4

I. S rSO 5.000009•1 1.67984E-01 4.5400E-03

7.35 0.12 4LODE-.0- NP 2.0000 --2 Subtotal 2.3510E.01 6.36409 -3

Total 2.3510E-01 6.3540943

'" ' HA 4oNEIR , C-14 1.00000 +0 t 1.6798E-02 4.6400E-04 As-.
0.21 0&.77 -*ADM-"0 NP 20480045 144 31"Ofl E. : '0

NIP Si-oO 5.0000C 1 .6398802 4 -043

7.28 0.07" 43o805.3 NP Z•OSZT Subtotal t.17699-"-' 2.1760E"3
Total 1.1759E-0 3.1780E-03

aOm d C- NW4 I.000U0090 -1.6798-02 4.5400904 As
cif0 61.7 4k.00806.01 NP 20400w, 14r43 D 1.00000901 1.7994 4.4094

P ISr-SO LOO000 001 8.399N4 on7090

-m - .0 -m - P _ _ _ - - - -

ICISI (1000)3110F-0



F 0 0
FORM SI1A UNIFORM LOW-LEVEL RADIOACTIVE E2vfo~i ofUt, 2-0.| 2. r ER

4032-C!.-001
WASTE MANIFEST 3. PAGE 24 OF 24 PAGE(S)

__ _r_ _DESCR_0N 4. ClAEMUCAL n I& RADIOLOGICALOESCRA I1ON CLASSIFI

& 7. 8. WASTE a. 10. IGJFWACE 11. 12.APPROXMATE 13. AS*mBA
COErAUER AND VJRFACS CONTAMINATON WASTE WASTE SOLUDF1CA1ION wSIGIIT INODVUAL RAIOMUCUDES.ANDAC1TIY ( ANMD

WIDEZCA11CN CONTAINER VOLLIME CONTAINER ROAUDNIATION C ESCFO VOLUMEM) IN OR STAB&AIZ1ON CIINIIAL F09)4 % CONTAINER TOMA OR OCONTAINERTOMALACM1Y AUO.MaA
NIUMER• DESCNTNN$I WEIGHT LOIE M 4dAIIOON 2 (S Not L2 CONTAINER MEDIA OCHEIALFOGAGW C1ELATIN AND RADIONUCIrDE PERCENT LAAU mO

GENERATOR (Eu NOWe I &MAClwNwa GETstm•D NUMBER'U (S) NubA) rj " • meft AWH' -0ET".x F.01%•.. ~q r ,, tm C

3m4 3" 0. HFfNP14 1.00000I2"01 1.•679E-02 4.5400E-04 AS
cm1 4&77l , -o KP U4E 1.0000 0 1.6798E-02 4.5400E-04

!wNP r-0 5.00000E01 .3990E-02 2.2700E-03
• ., " ' . u p 1 1 .1 .1 75-- 1 3 . 7 8 0 -0

tot1 1.1769E-01 3.1780E-03

S ut TeI.• 4.0035E+01 1.0820E+00
21.63 17653.1.

77.09 .11

PORM54IA(104M6
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FORM 540 Envfomre of tat,. inc. s. ~8. MAIIFVeST MJM9nSI

UNIFORM LOW541VEL RAIOA(lAE AVC .12 PAGE(S)1711t Street FARM542 •An A 542 NLE. PAFR(S)M STRANDF4PA ei01-O
mPROCESSOR ADonNLINmFomATION Noe PAGE(S)

SHIPPING PAPER USER lPEMT N.JUMI S-IIPmSNJw0R- ,.J9RATORTYPE S. OCNmSIGNEEo-andAad •pcysdens CONTACT

14.042.4' CONTAC1 cove DlNEan]ER 9m1m0w TEEIONE NIAUM9B(Itude Ar•s Coda)
ORQNWTM r.Hen NnafmdnduaAreaCodo) bowaevesmAto " I0 .

Fm*OtamndBrieb.410402-42 CUYur tras= (4935844155

CRIRNnfddfoEPAWL. NUMBER SIGNATURN- AUotwte wescZ*,oafo~dgtwsrscnd DATE
.S. I*1n WOLSI4WUSIVEU 'SHIIPMET• a. TO"AL IAMJMROF usBk~Trnsc. NApACIKAGES IDENTIVISO:O PunnWWfAvenu .. .,

n"PAOCoEI-e1S %WPMlfva, C2~(4 ATE 10. CERtIFICATION
NO ==V & PA. Mv 1DAB 1to mt.ao . Y ft hoobwmed iawataals ala praetl ck=MK~a dmanertd. P8Cke~ed. Mar" and Mated and a

4.' V O MM -FESTN E emu=P• mATE

"' prtpar-uxiotdearbnapeor an sNC,: , 54• sa•ebl muatoelads oc te Dapaln~dfe• C• T al n-,10

4;DOSEARGIA1 eAMNIYESUEE CONTACT TELEPHONENIA99ER 0801a #Wf 5414 atarkar toeaftE~d.pofodraed. q,a54d. rlabeled and mraIn prapareoro~on fortbantpadon andWASTE REQUIRING A Rab Taos - (II1e24 dIpsl9daodb aodcadd 4anaat E1CRPt 9ad8.awtlrgitla.MAIFSTACCOMPAW IY NO ,. 08.=Cde)

UANIPMACOM w N SIGNATURE - A.4Ihvdmat aobddN.EOAl/ mre~t meW DATE AUTHOR2ED SIGNATURS TVILE DATE
If -Ye" pumds Mast MS j =*an

it. UOESPAMMENTOF 4 ATK)NoICRP11ON 12. 13. 14. ' 15. IS. 17. 18. TOTAL WEIGHT 19. IDEN•IFICATION
(1cXVP~fk w.hVd N1 aw O A RNPR PHYICLAND SIDIVIDUAL TO(AL PACKAGE AanWflY.. LSAISCO ORVOLUOJEh NUMBER OF"RAD1OAC1" mm ClEMICALFORM RADIONUCLIDES MSq t .cl , CLASS (U2eppprtnlei PACKAGE

US DOT Exenpt, Non-Regulated Material NA 1 Solid/NA 0-14 H-3 Sr-90 3.4787E,-0 .75101-02 NA 245. LBS; 7.35 001
U S D O T SIC O R t., N o tI-R e g u la te d M aterla l N A SA o ld MA C-1 4 H . S S r-90 ) L 237 -0 1 " 7 60 0 .40• NA 145 . L EIS ; 7 .3 5 0 0 2

FT3
US DOT Exempt, Non-Regulated Material NA Solid NA --14 4 H-3 Sr-90 L237SE-01 .7500E-03 NA 145. LBS; 7.35 003

US DOT Exempt, Non-Regulated Mater ial NA -' So ld/NA -14 "- S S -g O .2375E-01 .7500E-03 NA 14 6. LBS; 7.35 004

FTS __

US DOT Exempt, Non-Regulated Material NA A Sold/NA U-14 H-3 Sr-90 L237SE-01 .7500E-03 NA 145. LOS; 7.35 005

F13US DOT Exempt, Non-Reguhated Material NA •A Solid/NA -14 H-4 Sr-9O .2375E-01 .75O0E-03 NA 145. LOS; 7.35 006
FT3

US DOT Exempt, Non-Regulated Material NA 4 Solid/NA C14 H-3 Sr-90 .4787.01 .7510E,2 NA 245. LBS; 7.35 007

m _ _

US DOT Exempt, Non-Regulated Material NA A Solid INA C-14 H1-3 Sr-O .4787E.01 1.7510E-02 NA 245. LWS; 7.35 008
I I FT3

FOR CONSIGEE USE ONLY 2M. 19545AND CONDMTON
Record Waste Descilplon inadequate A. HAZARDQnJSMATERI8I± OGe Preo umn & anonts aBu Waon UM•at ..-k (at) s ae n shazarwsw aoI a sdnned to 0 Co . where mal In •attamrmisantla4 ath/thdmt b a io nmvandd byapl and a Mnom d hazar5d4 wasia maen5L golng SrM amr10yts Wd-I roolottn naoke and/or- Coninamion or Leakage Detected cest.masoqtnas m by4O CFa 268.1.

Unexpected Expoure Retes Detected - . TITE: tcONyn-le. dpOi 80 byUpolnpUtm lo.,M d Opyotop NriU Aomids. f8. to Wo Uwas I Malaia anoom to Ge nealort- M g .Iadquterproealrafo twl O rorupn tahsfor from Gae ar-anord be via ledo RirAmmon Cl Utli. W.
-ý WASTEs MATERIAL. etc.ao inadwuat an warat OW al dqa Mt. i ehrtoa& (UNFRM L0W4.EVEL RAOIOACTIVE WASTE WlVEST ame to and carren In

Container Intelrity Inadequate &4 U AIaanfano&ll appgm&l goveoantal Im, ire. mgdadan and ErryfrooUtO% Irtos tft 54MB.

Other .0. INDEMNIRICAT1•Ot Oeeratormagees to Imnr EOnmy d UtahwI, Ihr- b oBfers. woee and agents anatol al loama and flably atatsoevoamad losea or.Ay.sufrwfallu atth Wool. to to aS sote respecre to fttdabs optolsd on On (UNIFORM L.W4&2.,- RADIOACRWE WASTE
- No Violations Detected on this Stllpnient. MAIET bri dftst8 r lanoftt to trale ,t~ta pra54d by ft Deperattcloffranpootsafm of anygovsoaneran]agarcy haskrguftdkflm over suchmabrs

FORMSCW (104M2



FORM 540A 2fro• tl!lUh, Inc . Ma tJLE•
(Use this ,umeeron sfl €•,vsatjc

UNIFORM LOW-LEVEL RADIOACTIVE STMAA-4a02-01-001
WASTE MANIFEST

SHIPPING PAPER (CONTINUATION) PACE 2 0F 4 PAGS

it. U&.DgARTMETOCFT:ANHFPO TATIMO DS•,EPTON 12. 15. 14. 15 18 17. .ILTOTALWMGHT 1. I0 MF1=TIMT
(bo~duftuia~. eaePMW d.NIeit OUU TRANSPORT P*WSALAND INRYVIUL TOTALPACEC4GEACTIWY LLW RVOUM SAAR

• PmRIOACIM" IN" X OI9CAL FORM R0ADO)CUDDEMS e MCI CLAWSS Qjw Gppne -us) PAOCAGE

US DOT Exempt, Non-Regulated Material NA 4A Solid/NA 0,-14 H-3 Sr-9 S4787E-01 .7610E-02 .HA 245. L..; 7.35 009
F13

US DOT Exempt, Non-Regulated Material NA N Solid MA C-14 H-S St-90 .4787E-01 1.7510E-02 NA 248.1.S; 7.35 010

-13 DOT Exempt, Noui-Regulated Material KAA SoldIdA C-14 H-3 Sr-SO A 2 1 .7510E-02 1 ~ 248. LOS; 7.35 011

US DOT Exempt. Non-Rtegulated Matrial NA Soli1d lilA C-14 N-3 Sr-SO .4787E-01 1.75102-02 NA. 245.1.88; 7.3 012

F13S

US DOT Exempt% Nonr-Regulated Material NA Soid iMA C-14 N-3 sr-90 .4787E-01 1.75101-02 NA 245. L.S; 7.35 013
FTS

Us DOT Exempt, Non-Regulated Material NA Solid MA 14 H-3 St-S0 3.4787E-01 .7510-E02 NA 245. LOS; 7.35 014

US DOT Exempt, Non-Regulated Material NA ' Solid MA C-14 H-3 St-SO ;.4787E-01 1.7510E.02 NA 248. LOS; 7.35 015.
FTS

US DOT Exempt. Non-Regulad Material NA N Solid NMA C-14 H-S Sr"-D .4787E-01 .7510E-02 NA 245. LOS; 7.35 016

FT3

-US DOT Exempt. Non-Regulated Material NA 1 Solid/HA C-14 H-3 St-9o 5.4787E-01 1.751E-02 NA 24L.O..S; 7.35 017
FrT

US DOT Exempt, Non-Regulated Material NA A Solid MA C-14 H-3 Sr-SO ;.620247 0 .3100E-02 NA 645. LBS; 7.35 018

FI'3

1.1S DOT Exempt. Non-Regulated Material NA A SON~ /NA C-14 H-3 Sr-SO .6MG0E0 .3800882 -w 45 LS;7.35 019

US DOT Exempt, Non-Regulated Materiel N AS solid MA C-14 N-4 Sr-so ;.4787E.01 .7610E-02 NA 245. LOS; 7.35 020

F13

US DOT Exempt, Non-Regulated Material NA 4 Solid /HA 14 H-4 St-S 4788E081 .7510E.02 HA 245. L*i'7.35 021

US DOT Exempt, Non-Regulated Mateial NA A Solid NA ,-14 St-SO 47872.01 .7510E.02 NA 245. LOS; 7.35 022

PT8

US DOT Exemptk Non-Regulated Material KA Solid HA C.14 H-3 Sr-SO 2738E-01 6.02 NA 348. LOS; 7.38 023

FT'3

U(S DOT Exempt, Non-Regulated Material A Soid NA M,-14 t-" Str- .4787E-01 1.7510E02 NA 245. L0S; 7.35 024

U.S DOT Exempt, Non-Regulated Matertal NA A Solid NA - T14 1- Sr-D0 L47878E-1 1.75105-2 NA 245. LOS; 7.35 025

FT3 SS 7M

US DOT Exempt, Non-Regulated Material NA 4A Solid NA W-14 H-3 Sgr- .4787E1 .7510E-02 NA 245.1.8O; 7.35 026

FORM 640A (1044)

/ ( (
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-FORIM5410A Envlrocae of Utah, Inc . A• FSIMJeFORM SWA pj, d6 •r~wbw an d c m.*djg

UNIFORM LOW-LEVEL RADIOACTIVE ST• M W .4-os21-001

-,' WASTE MANIFEST
SHIPPING PAPER (CONTINUATION) PAW 3 OF 4 PAGES

11. U."PARrUEKOFTRA ORAT1OKA7 SCMJ6S V 12. ix 1. 51 1z. 17. 0.TOTALWimi ,1976971 IA1o
(lldui iperet r4uenmu t0 Mdas w UNWID m"rr DOT IA.B8 laAtWSORT P(SICALAiND 0XVDU.AL TOTALPACKAeEATrnT LSASOO ORVO•LJAE NUMBEMOP

- e aw ulWmft d iMro 4= "* OAC1VE " l cH C .FORM RADIONUCJIDES Maq nefl CLASS (Uin aepwopde unb) PAMA E

DOT Exempk Non-Regulated Mateial ' NA .S d/A C-14 H-3 8r4-0 87B-01 .7510W-02 NA 248. LBS; 7.18 027
F1S

US DOT Exempt, Non-Regulated Materil NA NA Solid/NA M-14 H-3 Sr-90 .4"87i-1 .7610E-02 NA 245. LOS; 7.5 028
Fr3

US DOT Exempt, Non-Regulaed Material NA 4A SoSd/NA C-14 H-3 Sr-S0 .47871-01 .7510E.02 NA 245. LOS; 7-95 0299

US DOT Exempt, Non.Regulated Material NA 4A Solid /A -IT .3 Sr-SO .4787E-01 .7510E-02 NA 245. LBS; 7.35 00
F1T

US DOT Exmnpt, NonRegulated Material NA Solid NA -14 H-3 Sr-SO '4787E-01 176710E-02 NA 245.1LIS; 7.8- 031
F13

US DOT Exempt. NoRegulated Material NAA Soid MNA &-14 H-S Sr-SO .4787E-01 1.7510E.-02 NA 245. LOS; 7.." 032I F!3

US DOT Exempt, Non-Regulated Material NA NIA Solid/NA -14 1-S Sr-0 M.4787241 .7810E-2 1A 245. LIS; 7.38 033
FIS

US DOT Exempt, NonReegulated Material IA Solid/NA C14 H-3 "-0 A47E.01 1N75W02 A 24 ; 735 034
FT3

US DOT Exempt, NoH-Regulated Material NA A Soid/NA 2-14 H- Sr-90 .4787E-01 .7510E-02 NA. 245. LBS; 7.35 035
F173

US DOT Eeimt Not-Regulated V eIa| NA Solid INA ' -1 H-4 Sr-SO 4787141 1.7101-02 NA 245. LIBS; 7.35 036

US DOT Exempt, Non-Regulated Material NA Solid NA C-14 H-4 Sr-SO A787E-01 .7510E-02 KA 245. 1.3; 7.35 037FT3
US DOT Exempt. Non~-Reguiated Material NA Sol d/HMA 0-14 It-S Sr-SO •.6208 E+00 t.5800 E.42 NA '545. LUS; 7.3 5 038...
US DOT Exempt% Non-Flegulated Material NA Solid NA W-14 H-3 Sr-S0 .IE+ .38001E-02 NA, 54M5. L; 7.3M 038FT3

US -DO)T Exempt, Non-.Regulated Matwial NA ' • S el~d NA ;-14 14-S 5r-40 ;.478124-1 |.7510E,42 NA 24 5. 1.83; 7.35 040US DOT Exempt. Non-Regulated erial NA Solid/NA 0-14 HW3 Sr-SO .2375E-01 7000E-0 NA 145.1.95; 7.88 041FR3

US DOT Exempt, NoU-Regulated Material NA 4A Solid/NA G4 Ht" St-S0 .4787101 .7510-02 NA 248. LBS; 7.35 042F1`3

BS.
US DOT Exempt. Non-Regulated Material NA 4A Solid/NA 14 1t3 Sr-SO 75428E-00 7001E-2 NA 848.9; 7.5;8 043

US DOT Exempt, Non- eulated Materiel NA Sol id/NA .14 H-3 Sr-90 .62065E+00 .3800E-02 NA T546.1L9; 7.36 044

FT_



FORM S4A Env gLe 01 tahii, 0. MIFEST NUMBER

UNIFORM LOW-LEVEL RADiOACTIVE STALANJI.,OM24-O1.M

WASTE MANIFEST
SHIPPING PAPER (CONTINUATION) PAM 4 OFi o PA.,M,

It. u.S. OSPARfhMhEBCTR'APOAAT1CNDSCAPII 12. 1& 14. IS, 16. 17. 16.TOTAL WEIGHT 19. 1rNMNICATION
(Btwr^ h hI ==,k u.,lm'de UN to marbw. DOTnS I u TRANSPORT PHYSICALARS WOAMIDM TOMA PACKCAGE ACI1VITY LSAGCO Ofi LVUfIE NUMBSJROF

FRAMOAC1TV" ad= C&IMIOCAL FORM RfNANCUDES•1. MCq IO CLASS (UIeseiwupdos wfts4 PACIKAGE

US DOT Exempt, NoriRegulated Matelad NA rA Sod JNA C-4 1,14 .6061.5+00 .3O00-02 NA $45.' 15; 7.•3 045

U S DOT JE xempt. Non-RegulatLed Matnrial ... NA Solid NA ... .C14 'H-S 8;r-0 •7E-01 ,7500E-03 NA 143. I.BS; 7.38 046

FT3

US DOT Exempt, Non-Regulated Materal NA Solid MA .14 i. Sr-0 .2875-5 J7500E.3 NA 145. I.BS; 7.35 047

5W ___
US DOT Eempt, Non-egulted MatM al .A Aa Soid MA 0.14 -H3 Sr- .2375-t 7500E.03 NA 145. LBS; 7.35 047

US DOT Exempt, Non-Regulated Mate.la . NA ISolid'NA &-1f H-3 Sr-SO .23755-01 ,75005-03 NA 145. 11S; 7.35 040

US DOT Exempt, Non-Regulated Matieal NA A Solid INA 0-14 H-3 Sr-sO T.23"5-0" 7500E-03 f - 145. LOS; 7.• 050
Ff3

FFT3

( (
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FORM 641 Ewrcmubf Utah IncYOPNCA NC faml p-2 MANIFEST NUMBER
UNIFORM LOW-LEVEL RADIOACTIVE U-SO101 "Id~l~ 10TOTALG F 2PAESWASTE MANIFEST so sol____5._ NPI NP N 4. SHIPPER NAMECONTAINER AND WASTE DESCRIPTION ACTVIY US Am CX.Of.g~er

.. I AILLNUCLIDES 1*51114 C-14 Tc-S -l SoUfteAdclforgnauI NweRegukjato ft~anrns (IC) Rqfremontsfdr Conrl m uso n - ----ulpslOfR=ooo wast Twsarand'a NP up (kgs) - NA SHIPMENT 10 NUMBER,IJosuieo 2of854 4.744 
a4 

NPt 
1in 

NA GTALBAt"M05241401

a . 7. S. WASTE S. 10. SIACE 111. I2.APPFIOXAATE ISL SCs.CNAMAND SJIWACG COOTAJANAIMON WASTE WASTE SOLItFICA1TOI WEIGHT7 MMUA RA.OUCE ANDe* ACIIY0ANMENTFIATION 96WTAJN VOLUME CONT1ARME RADTATION COw nSCFIPTO MUIMES)S IN OFSTAMILZATIOII 0M.4CALFZ1MI % com TOA. F osr~f aA ACIVT SAUblzNVSM EscRpflom WEt WiT LEVEL a m(See 1OW2 CONTARMS mewA TW AG CHELATMADA0XOPRfOPENEISR (See Note I & M2 (mNt3)AWB.lia

rftlF 
0-14GAMA- 9.60000EEsO) 3.27- m8.10.A0.1 111.13 46000"54 NPs &34900 a ,7=+0 ME0

ToalGA8.7"'I43 1.7510E.02

144.70000 1~ 7.68M10E02 2.13D00E4301,10GEM SIf4011-01UP 5.000300E+01 8L3990 2.270DE-03
75 0117 -dM024r0 NPs 2410054 74 ubtoal-_1 8.7500E-03

Total .237SE-01 0.7600E-03

am31 3$4 HolA NoN~dNP C-14 9.600003+01 1.61095E-Od 4.20015-03, AS,.,Oi1 0577yd004 Np 2314008-0 H-3 4.71100015+01[ 7.88105-02 Z1300E-03Nis Sr-9O 5.3OOOOE-#01 8.3990E502 2.27GOE-03
745 0.07 4=09063 NP aoboso S7tta .274158.5050

3.23759-01 8.75005.03

NOTE 1: Cantskm ommiipsm Ca&&. Fe&r cewdeina
PwUdftm;9qw~rmdi0d c~odVel =m6,g:::uI OW-

1. Woodenflxrn auvmi. Oglmeeo
2.Mol Sam 10.e, o0#Seder

&.PbwftU~ormhie 181. N=hbegdvcW1e

ILCwueiety*atbw 119.0damr. Oweotelbsilhle0.
1. Paei Temica*ruhIr or -cmedP41%
9. *F03er1meTwka rLhw

P0R140641 (1040)

11151.A a*194 Pedohale Onciri~Un Codes
phomcapn 31 cede so may7 be applialce.)e

A GAnaold

2OTE0 2e2. Desa ga r Fe.( tbea 3L e1dueOlo gxswolnelehvvolwne4

2S1.sclendetAsh X0 Cason 6cx0115r4 linde colloefluaw
27. ad 31. Atdum Iso*le 05 9 eucl~~

23. 025wcel0 36. Sebld$Oabe 40. Tafve ltle

2LEPAorSlto 37.Pehdorflef 49. Otwran , - Mhfte,lt
FheSfdmu oraddlooelPeg

NoaleSA: SpeolefWeal. Descodp=m
(cheeeed epploecedealý

K

L

SolidW

KAk 9~adai Fifrem

Nele 31 SeItricalea end Stabiliation Media Codes. (Cheese uip te
thb is. uloe~idorehiets by VGIUMej Fbar 139tmaoeldisposal SRO
elbliclo stability requlreceeile Noe eumeroisi code must he folloed
byX and ineft aendors nd- -oi nareraoist aisae Identilimd

1 113 Co ool 88.0540 fm Ena
Seolidifcaione) b~n 30

90. Hoereen #C odboai pet
93.owrt op$044* 0. Other OPlrequ

II



FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Enroma oUtajine. 2. MANIFSTNUMNBER
STAILBA1,-4032-01-O01

WASTE MANIFEST
3. PAGE 2 OF 12 PAGE(S)

CU u . A .... lSCIJWTX "FTYPE IN rAINERI., WAST
.. P _.'__ _ U.ESC__3__ qH 14, •8P.,l. ATON ISkE t 1S AADIO.OICALSSCLRNIPON 012Ss1Fp-

0. S7. . WASTE a m SURI•.C 11. 2.APPROXIMATE I CATI1O
CAR SURFACE CONTAMINATION WASTE WASTE SOLIIFICATION. WM-Gaso A .MAIONUCLIE$ NDACTIVITYPINAO A A

K GiFIA1TJ(N OONTA31 VOLUUME COONTAINER RAMSXTOM ~0110P02 OU.JME•5) 04RSTABUJA1ION CHEMICALFORMP•o 1• ONTNERTOTA.; OR COTAWN4RTOTALACT WIlY AUds

NUMsI DESCRI WEHT LEMV. d"002 (0 t 2 mTomNw V%=IA CBAING AGEO' A1 ACHD AADIONUION PERCENT
G eAR-1•R (S RNos I& A & NOW IQ (Se Nft 3) AGENt BOm 0~NUA2IERM nabe IA) ) M$ft0.1% ___________

4 94A N C-14 9.60000E+0t 1.6098E-0" 4.30013,03 As
oam 61 &OW49 N,, z,•w-w emo H4-3 4.70000+001 7.8810M-02 2.1300E-03

_NI ISr-SO 5.00000m 83990E-02 2.2700E-03
7 o<o. m .m ,sSubtotal 3.23752-01 8.75002-03

Total 3.237SE-01 8.75002.03

"NP Sr-SO 5.00000E2401 8.30 2.2700E-03

N Surotal 3237E-01 8.7500E-03

"ota 3.2376E-01 8.75002.034 NA. N5 N C-14 9.600006E+01 1.262E-01 4.3100E-03 AS
all .0..t .uoo-0s N, 2.340V-6 920 H-3 4.7000+021 781 0 2.13002-03

__ Sr-GO 5.000002401 8.3902E-2 h.!7002-03

73L 0. S= Ew NP .0=E02 7. Subtotal 3.377E-01 8.750E-03

____________ jTotal =6.47E7-01 1.75102-02

own 4 1A HIEs3 'C.-14 9.60000E41 3.22272-01 6.71i00..03 As
7'-, 113.LDS05o•*sb~eHS4.0020 15620 4.260024'30 - ,-' - - r-SO 5.000P0L421]01 1.8810 4.5400E-03

7.35 0.12 ,0mO- NP .aobo,•oS Subtatal 6.4787E-0q 1.7510E-02

ToaB4=E0I0-00)

/- ( (.



( C (

FORM S41A UNIFORM LOW-LEVEL RADIOACTIVE Env.mme of U 0t. ""Inc . MANIFEST NUMBER

WASTE MANIFEST ASTABN 4001
W~f ASTE WaM A IE na3. PAGE 3 OF 12 PAGE(S)

Mel, ,ER~Es MON I4 C29alfCRLPTIM) IS. PRI00MGMI)EWNPTKON : Ft-
IL 7. a. WASTM 1. 10. SURFA 11. 1C./lPPLUtCA OKO'E lO. ATsIO

cotffe , AND SUWRFACE CONAWA31 WA! So MlMIFCATIO WET INCIVIDUAL RADIMOUCLJDES ND ACTIVITY (14f AND OShINTICFICA•TO•N UHAI VOLUJ.WW CONWAINR RfAMTlOU DESCRP VCUAAE(S)IU ORNSTABIMA11M CEMFORI I % COHTA51•RTOTALCORC NTAWTOALAC•rIW AUeABNUMBpII . .OeIIN WEIG~hIT I. lmy oSva Nm, g CUGTAPINMR MEDIA CHEIlAT AM CHEMIAl AND RAO CU00 PERCET UnSI*IGENRATOR (Seei (S- We 3) GEN B-ClazsBHaAOM (l. IA)i A118 tF,.&% _________ -cbasoC
MEL__ ____m I__ MadIJG -MCI ,

Total 64787E-01 1.761042

0001 4 15-" K4 HONAO0. [C-14 9y=_O00E.O) 3.22276-41 8.7100E-03 Asoil 11111.11s MALOO" HP 330"oo H1.572E-01 .4.260OE-03
1,_0 S0 1.'E041 4.5400E-03

?..S o.sz a.oeao to sz.ezoooos. Subtotal 6.4787E-01 1.7510E-02

TotM 5H47672E-0 1.7510E,2

LI Il .JJB05 P 0~oue - 4.7g0000201 1.5762E-!4142600E-03
To.Sr-SO.M 0000ME401 1.A"9E-U1 4.5400E-03

Ti ott± d.•00o<a '0i uo.OzOLO 7s subtotal 6.4767E-01 1.75102-02

Total 6.4787E-41 1.75101-02

Men 39" NA NomNw 0-14 9 E00024301 1222E-01 8.7100E-2 As

0.21 111.13 -am""6 NP 3340034)( H- 4700041 .5762 -n 4.60- DO

_ Sr-S0 5.000001401 1.0798E.OI 4.5400-0E
7.35 o.L2 HP so' sao a z7M .ubtotal 6.4787 141 1.7510 " 2

Total 6.47871-01 1.75101-02

4 P1A HO11 0-4 9.60000E+01 3.2227E-01 8.7102.403 Asam21 111.143 .11A000045 NP 3s4c-om I" 4.70000240 1.576215-01 4.26000-03
NP MIN 5.000004E01 1.679"SE1 4.54002-03

7.1 0.12 ,•eane- ipo z4Oa.2 !&&ubtotal 6.4767E-01 1.7510E02

Total 6.4787.01 1.7510E-02

FORM GMtAE11-4lH



0 0
FORMS4iA UNIFORM LOW-LEVEL RADIOACTIVE Envimcare of Utah, Inc. 2. MANIFEST NUMBER

WASTE MANIFEST -- A-E4 0F2 "01" E)_____________ er,,nNTAINMf A~ Nn WART•flE n TWrplrNM (gll~nlUAlfnl 3. PAGE 4 OP 12 PAGE(S)

u iASA&UU I &EH h MEIW, IP td _L____•I .. ,_wAsTE ESCS IP!O5I FOR EACH_ WASE TYPE C_ I.rANR

S. S. 7. 8L WASTE .. 10. SURFACE 11. AC.APuSS OXMAT M ASCONTtAIIER ANI SURFACE CONTAMINATION WASTE WASTE SOUDIMCATION WEOHT IN0VDUAL RAOPONUCUDES AM ACTIVITY A tq) AND SmM~lQ1OM OOANES!60 VOSS CRANRRDA~ j3~~ ESC1WTOR VJUSINOR STASIUZATMO CI108CAL IORM % 0WANERNWImAL ORONAIN1 AGADMY AU.Cft= AwiUVMIl WEIGHTO yjj LE1V8 OMMp3n (S..14002 O~rJN MEIA ErLATING AG Cl4ELATN .JRA1MCVPVE 1004t"lGENERATOR (S..MI .111 Io & Has 2A) .!L. (a". Nmm 3) ADM5I

14e..h NA NOHOW 0-14 9.60 E0 3.2227E0o 1 8,7100-03 AS
wH-3 4.70000E+01 1.5762E-01 4.2600243

3,1 f~ •up..400.. Sr-O 5.000300E+01 1.6798E-H1 4.54002E-3

Z.87 0.12 $mom 1-P0 200190 )ss Stoial 6.4787E-01 1.7610E-02

Total .4787E-01 1.75101-02

0114 4 39A" NA NONO, .-4-14 9.6=05 E+I 3.2227-01 6.71002-0"3 As
011 111.13 8.3000646 NP &3.4N064 si H-3 4.70000241 .72-1 42020

_______ Nw Sr-SO 6.000002+0)1 169801440-3
7.25 0.12 &On" OW .•5o+o02os Sub-'ttl $.4787E.01 1.75103-022

otal G.4771.E01 1.75102-02

@181 4 XI.9-1 NA C1l0,22 0-14 9.60000E+01 3.222.F-01 8.7100E-03 AS
AMl 111.13 -SA0002-03 W &3/3r. 4.700002401 1.57621-01 420E0-03

_.._ NHP S90 5.jOUOOE44)1 1.6798E-01 4.5 -03

?.is 0.12 4=m05- NP 2.200004 7.3 Subtotal SA787E-01 1.75102-.02

Total SA787E.01 1.7510E42

0181 4 99.29-H NA 04-14 0.60000E01 3.2227"-01 8.7100E-03 ASa." 111.1I <.0LNK- W,• 3.WooE-M 02 H-3 4.70000M401 1.5762E-01 4.2600E-031P Sr-SO 5.00000+201 1.6798E-01 4.5400.-03

.3 0.121 -L004303 NP 2000E.-0 7.52 subtotal 6.47871-01 1.75105-W2

Total 6.4787E-01 1.7510E-02

17m 4 32.2"" NA RoGwaw I-14 9.6000064E1 3.222AES 6.TI00E-05 As
2 .H..3 -4.70000E+01 1.5762E-0 4.2600E-030._______~e~~ e N aWo .2 Sr-SO 5 ,00000 E.401 1.67986-01 4.5400 E-03

.5 o.13 0 NP 2.00000• 7.s Subtotal 6.4787 E-01 1.7OE
(50-40 ..

i ( (



C C (,

F0A11541A UNIFORM LOW-LEVEL RADIOACTIVE EVMMo th n.2 AIETNME
WASTE MANIFEST -

7. S. WASTE 9 10. SURFACE 11. 12AP '= r I&AHOgCOWRAMD SURFACE WWAMV4AT30M WASTE WASTE SOiLIDIFCATION WEtGIT INDIVIDAL RADIONUCLI~DES ANDAC*Th1Y (Rgt ND SuMeMnivi OONTAN4I VOLUIAE CONTAINE RADIATION D IES~PTCR VOLMOMESN ORSTAILZATIOOJ CIHEMICALFORW S ~ CONTAINER TOTAL, OR OOTAIMERTOTAL ACTIVITY ACNDESCRIPTION WEIGHT LEVEL (See Map CONTAINER MEDtA EBAliNG AG CIIS.AT AND RADIONUCLIDE PERICENT Unst"
ID NWMER(0) HM 1A) n~r EA 115F% c-Caasc

Total 0.471730161 1.7510642

cla RANNE-14 Q.60000601 L066UE41 2.1800E-02 AS.2 4M-,0051 HP2mmH34 4.7000060 ISSOE-G1 1.07006-0
NP___ rp Sr-9O 5.0000641 14.181011-0. -. 13006-02

T~w n NP2AQ0E402Subttal1.6200E+00 4.38006402

Total1.62DE066 4.3800EI02

0151 4 U9A-LM os -14 9SOOUE4O 606610 2.1806 AS"T A.21 *An"54 NP &3410S06 an 4.k 1?S~
7.3 om 4Ltmae-es NP, 2AD-0 7e Sbtta 1.62DE086 4.118006.02

TO1.6206E400 4.3800M-0

m4 9* ANNIPC-14 9.60000E+01 32F2227E-01 8.71006.0.. AS

745 .12 .00" HP 2QM+0 7isSubttal.4787E-01 1.75106402

Total .4707E-01 1.7510E-02

4 MANRM -14 -006600E4+01 3.2227~ -0 .7100E-03 Asam3 111.13 .d1UUMS MP *54005a0 am -3 4.70 E+00081 1.8782E4 .2606_______NP Sr-go50004 1.6798E-01 .54E0603
743 0.2 ý*= UP 2M+02.4767E-01 1.761013-02

Total - - 647676E-0 1.7510iT2

FORM 51A (10"6



FOU 541A UNIFORM LOW-LEVEL RADIOACTIVE Envhmee of Uth, Inc,. 2. MANIFEST NUMBPE
ETMANIFEST TALt.B-403201.01

WASTE MA•• FE• • 3. PAGS 6 OF 12 PAGE(S)

.. _____U_______ _ _-N I _N__H U_ I OR ___ WASTE__ _ _ .___ N FOR EACH WAS YPINATE

a. .. T. L. WASTE 1. 10. SURFACE "I. 1 2.APPROXIMA1E I& Aa•' •TACONTAINER AN "' SURFACE CONTAMINATION WASTe WASTE 60U1DWATIION WEIOW INDIVIUALRADIONUCLIES AND ACTIVITY (MOq)I ,•N MSat
IDIDETWICAYIGH R VOLUME CON*IA RADIATION 'o .. MO z12 DESCRIPTOR VOL~WE0) IN STABILZATION CtEMIDRM I% CONTAINER TOTAL OR CONTAINER TOTAL AVITY AU-CSS A

DESCRII RIPTIG N M LEVEL *wm/o uT• (SVe NOt CONTAINER NEW5 'LA'.IINGAE CRE AND RADIONCICULE PERCENT
GEE6TO (eeN ("$A A.a)- AGENT ". a s

4 . n.2N NoNmeI C-14 9.60000E,01 3.2227E-01 8.7100E-03 AS
0.21 ,,,.,, 4 N IOC oNPo sJH-J0.0 E 4.700006.01 1,r762E81 4.0E0

I___ up__ V90 1rS000010.1 1.57980-01 4.E400330

7.3 42 0 E.1 13 NP 2M 74.3 Subtotal 6.4787E-01 1.7510E-02

Total 6.4787101 1.75101502

m.. 4 3t3,,04- NA N140,W ,14 9.60000E401 4.8470E-01 1.3100E-02 AS
0.21 1"0 .01OOS5s Up 3.14 M H- 4.70000M.01 2.S043E-01 6.3900E.03

SPISr-S0 5.00000401 2.5160E4)1 6.8000G-03

TM 0.17 .. 0m350 Np 2AME42 735 Subtotal 9.7273E-01 2.62906E02

Total 9.72736-1 2.6290E-02

m 4 301 hA NONEJ C-14 9.60000E+01 3.2227E-0t 8.7100E-0. AS
5. ¶1,,.,5 . 4 N 54000m 0.9 I- 4.70000E601 1.57621-0! 4.2600.3

om 1r-90 5.00000E+01 1.679&0- .4

7.33 0L12 4.0e09-03 N, L1WK0 7. Subtotal 6.47670--1 1.7510CE02

Toml 6.487M-01 1.7510SI 2

4o30.1.....A I-O•EA'P ,.14 9.60000E401 3.2227=--1 8.710012.03 As
".1 111.131 &3 E00 .. NrP 3534000W 4.700008.+1 1.5762E-01 4.260004

NP SUM 5.0000 1 1.67986E-01 4.6400E-03

7.U1 0.12 4.004 UP uoo2s.0 ,.s Subot G,,4787E-01 1.75106E-02

rotal 6.47870.01 1.7510E-20

amn 4 -0*,4 NA OHEIP C-1 4 9.6000E+01 3.22276.014 •71000-03 As
...... -..- 1..13 ..0.....05.. NP- 34M0- .0a -4. 0 --. ...

_______ <~o~N~P .p SO 5.0000016 .4787-1 4.54006-03

7.25 0.12 GA00W5-= NP I35005.35 7.35 Subtotal 0.478701 1.7511011042

( ( (..
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0n*o fuIc.2 AI NMEFORM 541A UNIFORM LOW-LEVEL RADIOACTIVE 
RWH4W0-0WASTE MANIFEST

B. W.7 ~ jASTE 1i SURA CE . APJ'R021MIT 13 AS-Clan ACNANRAND) sUSPa.2 CONTJIAUTNW WASTE WASTE SOUDMIATION WEIHTI~M1OALRAUNJUCIDES ANDS ACTKMfYýIB.AiD 21thAFrOA1I ~ ~ ~ ~ p.4 COHTAU aEWE~e~f~a1n jl~SCAMOTG YOIES)EJ OSSTABIATION a0EICALFORIN S COffTANiER TOTAL;OR CONTAINER TOTAL CTIOMAWJIMflflI VEO'INwema Lem2 (S. aoe cmtrAuB MEWA TAGM A QIIBA AND RADI*VCHUCME PERCENT nme
(See HeMS AGEIt a~h3

Total i.4-787t-4I 1.7S51E024

wit 4 INA 1A4 & 600002.01 S.2272-I 14710013-03 ASGO2 111.13 4.OCOE-05 NP S.480B.co 7944M.70W01092401 1:5762n1,0 E4
NP S`O 5.OOOE.01 1 E.07821 *u~~

735 0.12 .1amOE0C3 NP, .OOSDO& Su.3ta 6.47WW72.01 137510242.2

stat GA787"I0 1.75102422

-nm 4 39mHA-1Ep4 9*.6000DE.O1 342227E-41 S. CE002 AS

0. 111.11 4.L000W0 up sr000-0 5.002040 -W~~i
3.35 0,12 .9t00-4w3 NP 150006.007J sutoa 6478741t.76102Q

ota) 6.4767201 11.75101540

0014 
RAau 14 9.600ME440l 3-.m2 --0 L710 ASUS 111.13 215000643 NP 3344044 C,-3 4.70000E+01 1.57622E-01 4.6024

NPStS 5.00000E*0i 1.679841 54002433
7.35 0.1 2t000-43 NP 1030.064 uboa 6482.1 17504

Total . 6.470721 1.7510242

4WI S9j20A (146 --
em 

- - -M0 -. ~ - - 7 KO-0A



FORM S41A UNIFORM LOW-LEVEL RADIOACTIVE E,•ro0e of Utah, InC. . MANIFEST NUMBER

WASTE MANIFEST
________________ I.,,,•f ,l..•,xj,, TrwAINFJR horn WAA'n m~'.m~l r.lm~ ~'m AT•ICFIIt0RUIW'',P:•C•TN .PG F1 AES

WAT '"'PR5 FO EAC W YE1N6NTJI.WIASTE
""CAQM Pql. Mmlo, % CHM. C.OES , " ts. ,. -RWOOGC& OM4T -CLASSFI.

. . 7. S. WASTE 9. 10r. SUAFAC 11. 12.APPROXMATE I&. CATION
CONVAIR AND SURFAC9 COMtIMINAI'IMN WASTE WASTE SOUPSTCAISMd WEIGHT INDVIDUAL RADIONUODS AN ACTITY CUCBqO AND ___MEIMTICATION CONTANM VOLUME CONTAINM RADATION O11ImVR VOUE(S) OR STABILIZAION CHEMICALFOW % CONTANRmA1MJORCOmNTANEROTALACT1" AU•3M A
INVdl9lm I W1SXEm WEIGHT LEVEL I~VOw sm Note! 2 OTJN MEMI ThGA CHELATING ANDRADIONUJCLIE PERCENT Unstabi
A EITOR4S) NoteI Iaa PA IS" Nof 9) ) 80m 0

H01 A 4 C-14 9.6000E+01 3.2227E-01 L.7100E-03 AS

mp Sr-90 &.00000E BE7 m m

7.m .12 40116o-03 No 2ooE , 7.35 6.4787E01 1.7510E-02

6.4787E,01 1.7510E-02

4m . ,.A NOM, r-i4 9.60000E401 3.2227=-01 0.7100E-03 As
021 111.13 ,,600 NP s.J40050•o a 1P 4.70000E+01 1.57621E.1 4.60E-03

_____u6r-,9 5.000001+01 1.6798E-01 4.u41JE-03

7.31 0121 4.11006-0 P 20005,2 .. S Subtotal 6.47879-01 1.7610E-02

Total 6.47879-01 1.75109-2

om4 3,MH KA KoCP C-14 9.600009.01 3.22,27-1 &.1 E-3 AS
O ,• 111.13 ý -000&45 NP 3340050 0 H.-3 4.70000-401-..]62E.01  4.2600E-3

NP Sr-90 5.10000401 1157698-. 4.5400-43

7.15 0.12 4.200m3 HP 2 =M02 TAS Subtotal 6.4781E401 1.751FE-,

Total 6.4787E-01 1.751OE-02

am 11.4 39,9- HA SF0 000E0l1MP C-14 9.6000E401 3.2227411 8.71009.0 AS

1.08 B.121 .LOWE-03 UP £0000E.02 SubtotaI 6.47i7E941 1.75109402

Total 6.4787E.1 1.7510E-02

am -4 "C-14.60009E411 3.2227..01 8.71009-03 AS
9.m 111.13 -GJ00-" NP 13300B0 113 4.700609441 1.5762E.0 .26E-03

NP Sr-EQ 5.0009E.01 1.6798E,.1 4.5400E-03

7.40 11121 &ON0- NW 29=15.0 .Subtotal 6.4787&.1 1.75104E02

F: B4IA(104,)

(. 

(~.
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FOIM 541A UNIFORM LOW-LEVEL RADIOACTIVE EnvlwCar Of Ulah, JIn. 2- MANIFEST NUMBER

WASTE MANIFEST ASN45.IEO

____________ _______ *An mpe M13" pmflB 3. PAGE 9OF.12 PAGE(S)
14. CHEWMIALD OMM IS71041. RADIOALDESCWPTI9t CLAS3R

8.7. G. WASTE 9. le-~ SWIACE 11. izAPPxfATE4i. ~ SCa
COmrx~l4 AND .SUwWFsCE cONrAS4.4LM WASTE WASTE S0.UOIFICAON WEIGHT fNCIV1OWLRADXGHUCUDES MQACTIVITY (MNO AND 13b

NUMER DE*PINWfK EE p"00 SeNw2 CAIR MO4 HXT G HXTI AND RADMICUCUE PERCENT H~J(sNo% IA a I BEA 58I _____ . . CC8

To0tal U4787E-01 1.?S106-02

322-NA mo011wp U4 £iW5Uii 3.2227E-01 &.710015-3 ASs0.~ 111.13 .&AWOSE-0 NP NpNE0 70CO40 I.M2. 4j03

74.3 0.12 .4.5403-03 HIP 5.55545. .3 Subtotal 6.475ZE-O1 1.751cE402

c~al .4781.01 i.751DE-02

am4 393.1NA No~14 IC-14 FW5E40 3.227E-01 8.7100E4.3 As
051 111.13 *A~w- HP &34E- O% ~ ~ gaE 1."?62 4.403

Ms3 0.13 2.0001-;w NP 7.OOE.e 7.1 Sutotal 6.47175.01 1.75105.02

ala!6.47675-1 1.751OEi02

am 4 39^3340-H HA 110115W 0-4 9.60155E40d &.0660E-01 2.180O5R002 As
a.m 297.31 .4.B00mcEB Hip 3.34008-08 am3 U3 4.700005s01 3.9p9015-01 1.071305.02

______ gs -o 5.0000015+01 4.11E054 1.13005-02
74 am 8.7A4000" up 24003602 . Sbtmotal t.GNF&E400 4.38M05-B

Total 1.62GOE.0 4.3800E-02

em4 U30.29- NA MW"N IC-14 9.6=00E+0I 6.06-001 2.18005.02 As0.11 247.2 4.000048 UsP L34E- Hai -It-S .0004) S.50 1.07"04ie S'.90 9.0000000 eeE.01 4.110 81.lOO80
7.35 Vv7 4.0000.8 AP 240018.0.3 Suboa 1.6208E.00 4=300-02

eta!1.6 E+0650 4.WE0042

FORM 541A (1048

I



0
FORdS41A UNFR LWLVEL RADIOACTIVE Ervilrocare of Utah, Inc. 2. MANIFEST NUMBER

WASTEOMANIFEST STALDAI4-4032.0101
_____________WASTE_ MANplm nnwaw IFEST 3. PAGE 10 OF -12 PAGE(S)

£ - - _________ I CAL OE5 'T 1j4. -mnl Sri-to.ocn.bscI~c WSWII.
0.WS1 . D S)pA~ It. I2.APROXHAAI ASS.e

001ICAYMr COOPTAMERP VCLWJE Om1TAHE RAISIATIO. DEOSCNPPT OIIf)NOR w i osAELIZTM CHEMALFOFW % cO#47AIN5R TOTAL;- OR CHAPR OM C1VY mAb-O=
NJA0mi oaKO WEtGKr LEMJB WiotOos (S" Note 2 m0E NmA 01MATM NEW CHEAM .,==ll .=ACctmffY AU-Cb

G094MTOR 
$ETA- -W(1 (F1 

&
DAISIAMt ALA) A-~# Ur0sMCI

4IA NN"C-141 mAOO4I327.1O7tO.t
am 111;13 d4tm008.2 mP 1640066 0230 H-3 I.

0 0 ! 0 l1762EO 4.260CE-03
UP _ 1.6798.01 4.5400E)-03

7i6 0.12 416(3625 P up mcoeoz ?i ubtotal 6.4j7741 1.7510E-02

TOWa 6.4797E-01 1.751OfE-02

o4tto 4 3". pAI momw U1 9.#0M00201 1.60952-01 4.3500E-.4. As
cii 617~smoB6 upS.300B6 a W4 4.700002401 768910E-021 2.30-0

7m3 00 410080 upaa 51646642 7.btotat 8.237SE-0l &.750M24

Total 3.237SE.01 8.750E-03

di mi s~conc u ~soo-eHA "owi 4 g.GoooE4#. 3.2227E-0 8.1030 As

NPa Sr9S 1SS S11 1:379011 4.50203
7.26 &12 4100540 PIP XD000040 7.3 uboa 6.4781E-01 1.7510E.02

Total 6.4707E-01 1.751OE024

04VI 4 SOM9A"4 NA NONE"I C-14 9.WME0004# 9.65702-0 2.-1-002-02 AS
oit 29157 42000045 up 2i4056 00 4.70020 4.73802-01 1.28002422

NP A 5.80ZERO401 .0320E-01' 1.36002-02
7AS 041 420002 fup 2460002 7I Subtotal 1.9425E+00 5.25E-02.0

Total 1.94252.0 5.250DE-02

044I 3.2,444NA NONEINP 0-14 G.6m00oi0 6.0660E-4 218f-OE002 ASOUR 4ys ..e.0o08-6 upa9s a 14.70000E+01 1.11S90E41 1.!700-02
______ u So 5.00000E+01 .16181 1.100"2-

71 .1420-2 p100.072 Subtotal 1.62062.00 4.381002-0

* I

(j C (
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FORM 841A .UNIFORM LOW-LEVEL RADIOACTIVE ,Envirocare otUtah, im. 2. MANIPESNUMBER

WASTE MANIFEST SrAILBAN-4o32-01-001

fMNTAI4W Aim WAqTIW M=60nP Mnu m~inm Aifl TnE3. PAGE 11 0F12 PAGE(S)

& LLWSE.PHSCLEMP ~ 14, HS.CALECPnN I& A40ELOjcrAL QGSR~flIOt OLASS1IFI.6.AIE &. I.W&E . 1. 'SiURFAC 11. IZC~APPOEATE 13. CEaCGIMSA ~ ~AND SURFACE3 CONTAMJINATION WASTE WASTE 'SVLIDISCAI~ON WEIGH? INDWIDUAL RADIONUICLIDEIS AND ACTFMT 9MBq AND

GD00AATCA (i AS 51LVS VRa, (3..NCW CtIAS MEDIA 1240IIN AM CII.ATMA 0AK1U411 PERCENTm~usHaf~ta 1A) & NNZA) (Sw 140183) AGENTl.~s~BETA. ASE4. ft surAs

Total 1 6206E+00 4.380E-02

41$Q NA NoDNM, IC-14 9.60000E+01 IL066DE-01 2.18O02-02 As6.1 247m2 *A0Qw4s NP &3j4QO14 4.705002404 3.93952-01 1.
up SU-90 5.00ME0401 4.1810" 3a0

?is to 48400s-" iss 2A Subtotal 1.62062405 4.311ZE-02

Tot__ al 1.62062.00 4.380E022

own 4 - 29.4 NA NONEWI W-4 V.60000201 1.609932-0- 4.35MV00E As
am ~ n~.co~a 1 as~oe-e 0 14 .ME0040 7.8810E0 2.1130013-03

-~~~~~A - ? S-S .05041 399R020 2.2760-03
758 w.0 4OW!-M UP 2.ME0586073 Subtotal 3.23762-01 6.76002-03

Tot__alM 3.2315-01 8L7500E03

39.44 3 NA NOUEINP C-14 9.605W940 I1.6ME095 4.35002.03 As0.21 es.7i <SA0noos NP 33400S0Em H-S 4.70000E..01 7.8101-002 2..13002.03
-up Sr-SO 6.00000E401 0U3900-02 2.7002-03

"7-* -3 4LIMUE-0 lIp 4105053.E 7m5Sboa 3.2399- .875WE00

TOW_ oa3.375241-ii 876002E.03

0401424 NA n04,W1-4 -r60s24- .0962401 4 SOCE-03s AShl am7 -AA506S up &30 14-3 7.0020 78811320M 2.31302-08
- p1 Sr-SO 5.00E00201 0.899024 2.270003

7*s 0.0 506030U u 2sww.0 7M Subtotal 3.23752-01 0.75002-03

stat3.2376241 6.7600243



0 0
FORM54A UNIFORM LOW-LEVEL RADIOACTIVE Envlrocare of Utah. lic. 2. MANIFEST NUMBERt

WASTE M NIFEST ALBAN-4032M-0-
WAST MANFEST3. PAGE 12 OF 12 PAGE(S)

_______ IWSLOIINK WXN M11AINET*4 ANQ 
PE~1 INCU~ NflNIIVTtl

I______ gm 14 SHMA DEOPIO I otOGICDEEOPN 4.SW
7. &WASTE 9. 10. 1SURFPACE 11 SAPPROMA 1... =ASSACOTHRAND SURFACE COAJANAIO WASTE WAST11 SOLIDIFIATION WEIGHT IJMDUALRADIOHUCUGBS AND ACTVTY M "Y ANDStbWIDENFICATION COIRTAIJIt VOLUME CONTAINER RADIATON DESCRIPTOR VOUM()N OR STABILIATION CHIIBCALFORMI % COTAIMER TOMALOR CONTAINER TOTAL ACTIVTY AUGxmANMJUWR' DESC110TIOI4 WEIGHT LEVEL pn~O I (S.. "mW OONTAD4 MED)IA HELATINS 14 AND AAGHPAICUDrm PERCENT uAnabI

m ~NAUR S. aO W AO & NOW2n) Mo... Se flu* 3) ASENT MCI. B

am4 54' NA 0otmwl C-14 .60E4 .0515-011 -4.UW0E-03 As
all MITI 4.0061 UP &3.4006-08 cas 1 4-7000E401  MO

____NP SV90 5.000001+MO
7.38 wx '&OME00s 'UP 24e00D01 7.Ss Subtotal .27S7E-01 WS76003

Total 3.237551 8.75005403

4004 3944 NA NCMPG14 O.60000E+0i I.6095E-0I 4.350011-03 As
_____N_ ow Sr-gO 5.000- 2 270000

7.2 0.07 4em l 0ms UP 2400015402 7.5Subtotal 3.2375-0 8.7500E-03

Total 3.2375"i0 8.750DE-03

Sh"eWu TOM$lm i.0A 3.6284E+01 9.906541

PORIAE41A Ia-90I

( (



UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST

* ISOTOPES REPORT
For Manifest # STALBAN-4032-01-001

Envirocare of Utah, Inc.

Total Activity

C-14 1.8052Z.01 4.87066-01
-3 08.03863.00 2.3880Z-01

B=090 o.39473Z00 2.53932-01
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ST. ALBANS VAECC
BUILDING 90 DECONTAMINA11ONIDECOMMISSIONING

QUEENS, NY

Date Internal Smear Sample # External Radiological Survey
Stared Drum # Location Generated dprn1 00cm2  Results Contents

min max dpmllOOoam mr/hr

04-Oct-00 1 Counting Room 40 40 <200 <0.008 PPE, METAL .

27-Sep-o0 2 Counting Room 33 56 <200 <0.008 PPE

27-Sep-00 3 Counting Room 18 49 <200 <0..008 PPE

27-Sep00 4 Counting Room 73 91 <200 <0.008 PLASTiG, PPE

27-Sep-00 5 Counting Room 14 15 <200 <0.008 PPE

27-Sep-00 6 Counting Room 34 63" <200 <0.008 PPE, PLASTIC

29-Sep-00 7 Counting Room 50 68 <200 <0.008 PPE, METALWOOD

29-Sep.00 8 Counting Room 33 50 <200 <0.008 PPE, WOOD, BULBS
29-Sep-00 9 Counting Room 51 141 <200 <0.008 PPE. RAGS, ELECTRICAL EQUIPMENT, METAL

29-Sep-00 10 Counting Room 25 121 <200 <0.008 PPE, METAL, WOO!)
29-Sep-00 11 Counting Room 37 73 <200 <0.008 PPE, GLASS,WOOD
w-oct-oo 12 Counting Room 45 51 <200 <0.008 PPE; PLASTIC, WOOD

03-oct.oo 13 Counting Room 10 14 <200 <0.008 PPE, METAL TABLE TOPS

o3-ootoo0 14 Counting Room 23 41 <200 <0.008 PPE, GLASS, METAL.FILTERS
03-Oct-0o 15 Counting Room 53 60 <200 <0.008 PPE, METAL

03-Oct-00 16 Low Level -1 3 <200 <0.008 PPE, METAL TABLE TOPS
04-Oct-00 17 Low Level 33 42 <200 <0.008 PPE, METAL

04-Oct-00 18 Low Level n/a 271 <200 <0.025 PPE, CONCRETEPLASTICTRANSITE (YELLOW DRUM)

04-Oct-00 19 Low Level n/a 119 <200 <0.008 PPE, METAL, TRANSIT (YELLOW DRUM)

04-Oct-00 20 Low Level -3 0.8 <200 <0,008 METAL, GLASS

04-Oct-00 21 Low Level 4 8 <200 <0.008 METALGLASS

04-oct.o0 22 Low Level 26 58 <200 <0.008 PPE,METAL CAB)NETSWOOD

11-Oct-00 23 Mens Room -4 -3 <200 <0.008 PPE, MARBLE

05-Oct.00 24 Low Level 17 .. 70 <200 <0.008 METAL, WOOD

Stone & Webster Engineering ConfidentlNJ 12/13/2001 Page1

( ( (



Internal Smear Sample # Exernal Radiological Survey
Date Stored Drum # Location Generated dpm/lOOcM2  Result Contents

min max dpWlO00wmr mr/hr
os-oot-oo 25 Low Level -13 50 <200 <0.008 METAL CABINET DRAWERS, WOOD

o0-oct-oo 26 Low Level 15 21 <200 <0.008 METAL WOOD,wGASS

oOct-oo .27 Low Level 2 23 <200 <0.008 METALWOOD
05-Oct-00 28 Low Level 158 169 <200 <0.008 METAL, WOODGLASS, PPE

1o-oct-oo 29 Low Level 527 3225 <200 <0.008 WOOD, METAL, PPE

10-Oct-00 30 Low Level 24 137 <200 <0.008 METAL TABLE

1o.0ot-oo 31 Low Level n/a 27 <200 <0.008 METAL

10-Oct-00 32 Low Level 148 249 <200 <0.008 METAL, SINK,WOOD

o0o-ot-oo 33 Low Level n/a 19 <200 <0.008 METAL, TRASHPPE

io-ot-oo 34 Low Level 15 446 <200 <0.008 SINK, OABINETS,BAGSPPE

10-Oct-00 35 Low Level 9 25 <200 <0.008 METAL COUNTER, SHELVESBAGS

10-Oc-00 36 Low Level -5 28 <200 <0.008 METAL SHELVES,COUNTER TOP,PIPES

lo0ct-oo 37 Low Level 54 81 <200 <0.008, METAL SHELVES, BLACKBOARD

NOR I.. .... ...... -

13-Oct-00 39 Mons Room 284 304 <200 <0.008 TILE, PPE

13-Oct-00 40 Mens Room -7 22 <200 <0.008 PPE, TRASH, FLOOR DIRT

13-Oct-o0 41 Mens Room 8 9 <200 <0.008 PPE

07-Oct-00 42 Mons Room -8 11 <200 <0.008 METAL SHELVES, COUNTING FLOOR SWEEPINGS

07-Oct-00 43 Mens Room -24 -7 <200 <0.008 CONCRETE, PPE

07.Oct-o0 44 Mens Room 0.8 12 <200 <0.008 WOOD, CONCRETE, METAL, TILES

07-Oct-00 45 Mens Room -5 5 <200 <0.008 CONCRETE, TILE, WOOD

07-Oct-00 46 Mens Room -13 -12 <200 <0.008 PPE. TRASH

23-oct-o0 47 A-waste Corr.#45 n/a 4 <200 <0.008 RAD PLASTIC FROM CORRIDOR 45

23-Oct-00 48 A-waste Corr.#45 n/a -9 <200 <0.008 RAD PLASTIC FROM CORRIDOR 45, TRASH

23-oct-oo 49 A-waste Corr.#45 n/a -5 <200 <0.008 RAD PLASTIC FROM CORRIDOR 45

23-Oct-00 50 A-waste Corr.#45 -13 5 <200 <0.008 RAD PLASTIC FROM CORRIDOR 45

Stone & Webster E-glngieung Conrtldentjal 12/13=01 P49g 2
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Internal Smear Sample # External Radiological Survey
Date Stored Drum # Location Generated dpm/1 00oCm 2  Results Contents

min max dpmnlO0cm' mrnhr

24-oct-o0 51 "A" Lab Area -3 -11 <200 <0.008 ASBESTOS HOOD, TILE

24-oct-o0 52 A" Lab Area -2 1 <200 <0.008 ASBESTOS HOOD

24-Wt-00 53 OA Lab Area 11 29 <200 <0.008 ASBESTOS HOOD, GLASS, METAL, TOWELS FROM MASTIC

24-Oct-00 64 "AQ Lab Area -21 -34 <200 <0.008 PPE FROM 4A"

24-Oct-00 55 *A* Lab Area -10 -12 <200 <0.008 PAD WASTE FROM ASBESTOS REMOVAL

25-Oct-Oo 56 OA' Lab Area •11 14 <200 <0.008 PLASTIC, METAL COUNTER

25-Oct-o0 57 "A" Lab Area 5 8 <200 <0.008 METAL PLATE

25-Oct.00 58 'A" Lab Area 5 13 <200 <0.008 RAD WASTE FROM ASBESTOS REMOVAL

25-oc-00 59 "A" Lab Area n/a 25 <200 <0.008 METAL, PLASTIC, ASBESTOS MATERIAL

25-Oct-00 60 High Level Lab 23 25 <200 <0.008 METAL, COPPM, PLASTIC

25w-Oto0 61 High Level Lab 8. 8 <200 <0.008 METAL SINK, GLASS

25-oct-00 62 High Level Lab -3 2 <200 <0.008 METAL SINK, METAL CABINETS

25-oct-0 63 High Level Lab 0.7 30 <200 <0.008 METAL SINK

25-Oc.to 64 High Level Lab 11 12 <200 <0.008 METAL SINK, PPE

26-Oct-00 65 High Level Lab 9 46 <200 <0.008 TRASH, METAL SINK, PPE

26-Oct-00 66 High Level Lab -23 0.5 <ý200 <0.008 METAL SINK, METAL FROM HOOD

28-Oct-00 67 High Level Lab -5 10 <200 <0.008 METAL SINK, METAL FROM HOOD

26-Oct-00 68 High Level Lab -7 19 <200 <0.008 METAL SHELVES

26-Oct-00 69 High Level Lab 12 22 <200 <0.008 METAL CABINETS

26-Oct-00 70 High Level Lab 2 21 <200 <0.008 METAL CABINETS

26-Oct-00 71 High Level Lab -12 35 <200 <0.008 METAL CABINETS
26-Oct-00 72. High Level Lab -16 5 <200 <0.008 METAL CABINETS
26-Oct-00 73 Isotope Room Walls 16 23 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

26-Oc-00 74 Isotope Room Walls -7 -26 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE
26-Oct-00 75 Isotope Room Wails -7 0.5 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

Stone & Webster Engfneerlng Confidentul 12113/2001 Page 3
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Date Internal Smear Sample # Extemal Radiological Survey

Stored Drum # Location Generated dpm/100cm2  Results Contents
min max dpm/lOOom= mrlhr

26-oct.ool 76 isotope Room Wails -21 9 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE
26-oct-o0 77 Isotope Room wals -17 -21 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE
26-Oct-o0 78 Isotope Room Wails 0.5 20 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE
27-Oct-oo 79 Isotope Room Walls -4 -18 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

27-Oct-00 80 Isotope Room Wails 3 11 <200 <0.008 WOTOD

27-Oct-00 81 Isotope Room Wails 8 16 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE
27-Oct-00 82 isotope Room Wails 4 25 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

27-Oct-00 83 Isotope Room Walls -9 -22 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

27-oct-00 84 Isotope Room Wails -2 -3 <200 <0.008 WOOD
27-Oct-00 85 isotop , Room Walls -5 -17 <200 <Q.008 ISOTOPE ROOM WALLS AND CONCRETE
27-Oc-00 86 Isotope Room Walls 16 21 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

27-Oct-00 87 Isotope Room Walls 5 35 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

27-Oct-00 88 Isotope Room Wails -4 -0.2 <200 <0.008 PLASTIC, WOOD

31-Oct-00 89 High Level Lab 6 49 <200 <0.008 WOOD FROM WALLS
31-Oct-00 90 Isotope Room WaIls 17 20 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

31-Oct-00 91 Isotope Room Walls -7 -14 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

31-Oct-00 92 Isotope Room Wails 8 32 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

31-Oct-00 93 Isotope Room Walls 4 38 <200' <0.008 ISOTOPE ROOM WALLS AND CONCRETE

31-Oct-00 94 High Level Lab -9 11 <200 <0.008 PPE
31-Oct-00 95 Isotope Room Walls -3 -10 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE

31-Oct-oo 96 High Level Lab 10 -27 <200 <0.008 WOOD FROM WALLS
ol-Nov.OO 97 High Level Lab -15 -0.5 <200 <0.008 WOOD FROM WALLS & CEILINGS

01-Nov-00 98 High Level Lab -13 -18 <200 <0.008 WOOD FROM WALLS & OEIUNGS
01-Nov-00 99 High Level Lab n/a 9 <200 <0.008 WOOD FROM WALLS & CEIUNGS

01-Nov-00 100 High Level Lab -18 15 <200 <0.008 WOOD FROM WALLS & CEILINGS

Stone & Webster Englneerlng Confidential 12(13(2001 Page 4
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Date Internal Smear Sample # External Radiological Survey

Stored Drum # Location Generated dpm/1 00cm2  Results Contents
min max dp/l00ocm' mr/hr

01-Nov-00 101 High Level Lab -17 -18 <200 <0.008 WOOD FROM CEILINGS & LIGHTS
01-Nov-00 102 High Level Lab 3 24 <200 <0.008 WOOD FROM WALLS & ' EIUNGS

01-Nov-00 103 High Level Lab 1.4 43 <200 <0.008 WOOD FROM WALLS & CEILINGS

01-Nov-00 104 High Level Lab 7 10 <200 <0.008 WOOD FROM WALLS & CILNGS

01-Nov-00 105 High Level Lab 1 21 <200 <0.008 WOOD FROM WALLS & CEILINGS
01-Nov-00 106 High Level Lab -5 19 <200 <0.008 WOOD FROM WALLS & CEILINGS
01-Nov-00 107 High Level Lab -6 -25 <200 <0,008 WOOD MOM WALLS & CEILINGS

01-Nov-00 108 High Level Lab -6 13 <200 <0.008 WOOD FROM WALLS & CEILINGS
02-Nov-00 109 High Level Lab -15 -14 <200 <0.008 WOOD FROM WALLS & CEILINGS
01-Nov-00 110 HIgh Level Lab -4 12 <200 <0.008 WOOD FROM WALLS & CEILINGS
01-Nov-00 111 High Level Lab -0.6 9 <200 <0.008 HOOD MATERIAL -AM

01-Nov-00 112 High Level Lab 10 16 <200 <0.008 LIGHTS FROM LAB CEILING

02-Nov-00 113 High Level Lab 19 25 <200 <0.008 WOOD FROM WALLS & CEILINGS

o0-Nov-oo 114 High Level Lab 22 39 <200 <0.008 METAL BURNER "

02-Nov-00 115 High Level Lab -11 22 <200 <0.008 WOOD FROM WALLS & CEILINGS, SAWDUST
02-Nov-00 116 High Level Lab 0.2 5 <200 <0.008 WOOD FROM WALLS & CEILINGS, SAWDUST, S.S.
02-Nov-00 117 High Level Lab -5 21 <200 <0.008 WOOD FROM WALLS & CEILINGS
02-Nov-00 118 High Level Lab -6 15 <200 <0.008 WOOD FROM WALLS & CEILINGS

02-Nov-00 119 High Level Lab -4 3 <200 <0.008 WOOD FROM WALLS & CEILINGS

02-Nov-00 120 High Level Lab -0.8 9 <200 <0.008 WOOD FROM WALLS & CEILINGS

02-Nov-00 121 High Level Lab -5 18 <200 <0.008 WOOD FROM WALLS & CEILINGS, DUCTWORK

02-Nov-00 122 High Level Lab -2 8 <200 <0.008 WOOD FROM WALLS & CEILINGS, DUCT WORK

02-Nov-00 123 High Level Lab 6 26 <200 <0.008 WOOD FROM WALLS & CEILINGS, DUCT WORK

02-Nov-00 124 High Level Lab 13 37 <200 <0.008 WOOD FROM WALLS & CEILINGS, DUCT WORK

02-Nov-00 125 High Level Lab -32 22 <200 <0.008 VENTILATION SYSTEM, RAD PPE(WASTE

Stone & Webster Engineering Confidential 1211/2001
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Internal Smear Sample # External Radiological Survey

Stored Drum # Location Generated dpmll 00crm2  Results Contents
min max dpm/100cm2  mrlhr

02-Nov-00 126 High Level Lab -7 26 <200 <0.008 VENTILATION SYSTEM, PIPE
07-Nov-00 127 Counting Room 5 23 <200 <0.008 WOOD FROM WALLS & CEIUNGS
02-Nov-00 128 High Level Lab -6 4 <200 <0.008 PPE
02-Nov-00 129 High Level Lab 14 21 <200 <0.008 PIPE INSULATION WA'
03-Nov-OO 130 High Level Lab 9 36 <200 <0.008 VENTILATIONSYSTEM
03-Nov-00 131 High Level Lab -3 13 <200 <0.008 VENTILATION SYSTEM, PIPE INS.,FLOOR SWEEPING -

03-Nov.00 132 High Level Lab 9 36 <200 <0.008 VENTILATION SYSTEM
0w-Nov-00 133 High Level Lab 12 29 <200 <0.008 VENTILATION SYSTEM
07-Nov-00 134 Low Level 15 22 <200 <0.008 WOOD WALL/ COPPER PIPE
07-Nov-00 135 Distalation Closet 15 22 <200 -<0.008 METAL FITTING
07-Nov-00 136 Low Level 19 -29 <200 <0.008 WOOD FROM WALLS & CEILINGS
07-Nov-00 137 Low Level -3 3 <200 <0.008 WOOD FROM WALLS & CEILINGS
O7-Nov-00 138 Low Level -4 22 <200 <0.008 WOOD FROM WALLS & CEILINGS
07-Nov-00 139 Low Level 109 178 <200 <0.008 WOOD AND METAL LIGHT FIXTURES
O7-Nov-OO 140 Low Level 77 128 <200 <0.008 WOOD FROM WALLS & CEIUNGS
07-Nov-00 141 Counting Room 40 250 <200 <0.008 WOOD FROM WALLS & CEILINGS
07-Nov-00 142 Low Level 13 23 <200 <0.008 WOOD FROM WALLS & CEIUNGS
07-Nov-00 143 Low Level 6 26 <200 <0.008 UGHT FIXTURES
07-Nov-00 144 Counting Room 38 61 <200 <0.008 WOOD FROM WALLS & CEIUNGS
07-Nov-00 145 Counting Room -14 18 <200 <0.008 WOOD FROM WALLS & CEIUNGS, METAL

09-Nov-00 146 Low Level -3 48 <200 <0.008 WOOD WALLS, ELECTRICAL LINE
07-Nov-o0 147 Counting Room -7 21 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-o0 148 Counting Room -13 0.2 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-00 149 Counting Room 6 16 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-O0 150 Low Level 4 10 <200 <0.008 WOOD FROM WALLS & CEILJNG
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Date Internal Smear Sample # External Radiological SurveyStored Drum # Location Generated dpm/100cm2  Results Contents
min max dpmrrl0Ocm2  mr/hr

09-Nov-00 151 counting Room 61 70 <200 <0.008 WOOD FROM WALLS & CEILINGS, ELECTRICAL LINES
09-Nov.00 152 Low Level -3 17 <200 <0.008 WOOD FROM WALLS & CEILINGS

09-Nov-00 153 Low Level -24 12 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-0O 154 Counting Room 5 29 <200 <0.008 WOOD FROM WALLS & CEILINGS

09-Nov-OO 155 Low Level -10 19 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-00 156 Low Level 12 14 <200 <0.008 WOOD FROM WALLS & CEILINGS

07-Nov-00 157 Low Level -4 19 <200 <0.008 WOOD FROM WALLS & CEILINGS

09-Nov-00 158 Counting Room -3 -16 <200 <0.008 WOOD FROM WALLS & CEIINGS
09-Nov-00 159 Counting Room -27 21 <200 <0.008 WOOD FRoM WALLS & CEILINGS
09-Nov-00 160 Counting Room -6 22 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-00 161 Low Level 22 23 <200 <0.008 WOOD FROM WALLS & CEILINGS, DUC.,TWORK METAL

09-Nov-00 162 Counting Room 8 17 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-00 163 Low Level 6 8 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-00 164 Low Level -20 4 <200 <0.008 WOOD FROM WALLS & CEIUNGS
09-Nov-00 165 Counting Room -6 27 <200 <0.008 WOOD FROM WALLS & CEILINGS
09-Nov-00 166 Counting Room -17 24 <200 <0.008 WOOD FROM WALLS & CEILINGS
o0-Nov.00 167 Counting Room -6 -17 <200 <0.008 WOOD FROM WALLS & CEILINGS, METAL
09-Nov-00 168 Counting Room 7 22 <200 <0.008 WOOD WALLS & CEILINGS, METAL, TRANSFORMERS
09-Nov-00 169 Counting Room -8 15 <200 <0.008 WOOD FROM WALLS & CEILINGS, METAL, FILTERS
09-Nov-00 170 Counting Room 4 8 <200 <0.008 WOOD FROM WALLS & CEILINGS, METAL, FILTERS
09-Nov-0o 171 Low Level -9 5 <200 <0.008 FLOOR SWEEPINGS

09-Nov-00 172 Low Level 3 14 <200 <0.008 CORK FROM DUT WORK

09-Nov-00 173 Counting Room 14 20 <200 <0.008 DUCT WORK AND CORK
0Nov-00 174 Counting Room 4 14 <200 <0.008 METAL DUCT WORK AND WOOD

09-Nov-00 175 Low Level -5 8 <200 <0.008 WOOD FROM WALLS & CEILINGS
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Date Internal Smear Sample # External Radiological Survey
Stored Drum # Location Generated dpm/100cmF Results Contents

I IMin max dpm1f0acm2  mr/hr

14-Nov-00 176 Low Level 7 8 <200 <0.008 METAL VENTAILATION SYSTEM
14-Nov-00 177 Counting Room 36 41 <200 <0.008 LAB DOOR MOTOR
14-Nov-00 178 Counting RQom 0 5 <200 <0.008 WOOD, METAL, STEEL, COPPER.

14-Nov-00 179 Counting Room -20 21 <200 <0.008 METAL PIPES ELECTRICAL SYSTEM
14-Nov-0o 180 Coun•ing Room 6 65 <200 <0.008 PPE

14-Nov-00 181 Counting Room 9 31 <200 <0.008 RAD TRASH, HEPA FILTERS
14-Nov-00 182 Low Level 8 11 <200 <0.008 LIGHT FIXTURES, PIPE SYSTEMS

14-Nov-00 184 Ejector Pit 3 7 <200 <0.008 PIPE, PPE
14-Nov-00 1 85 Ejector Pit -4 13 <200 <0.008 EJECTOR TANK DEBRIS
14-Nov-00 186 Ejector Pit 16 30 <200 <0.008 EJECTOR TANK DEBRIS, PIPE
14-Nov-00 187 Ejector Pit -2 9 <200 <0.008 EJECTOR TANK DEBRIS
14-Nov-00 188 Ejector Pit -0.6 22 <200 <0.008 PIPE
14-Nov-00 189 Ejector Pit -6 5 <200 <0.008 ELECTRICAL COMPONENTS

14-Nov-00 190 Ejector Pit -0.4 19 <200 <0.008 PIPE

14-Nov-00 191 Ejector Pit -3 11 <200 <0.008 PIPE
14-Nov-00 192 Ejector Pit 3 16 <200 <0.008 MOTOR & PIPE
14-Nov-00 193 High Level Lab 7 8 <200 <0.008 CONCRETE FLOOR DEBRIS

14-Nov-00 194 High Level Lab 69 121 <200 <0-008 CONCRETE FLOOR DEBRIS

14-Nov-00 195 High Level Lab -8 24 <200 <0.008 CONCRETE FLOOR DEBRIS

14-Nov-00 196 High Level Lab -25 12 <200 <0.008 CONCRETE FLOOR DEBRIS
14-Nov-00 197 High Level Lab 4 17 <200 <0.008 CONCRETE FLOOR DEBRIS

14-Nov-00 198 High Level Lab -8 -13 <200 <0.008 CONCRETE FLOOR DEBRIS

14-Nov-00 199 High Level Lab 6 17 <200 <0.008 CONCRETE FLOOR DEBRIS

14-Nov-00 200 High Level Lab -3 10 <200 1.<0.008 CONCRETE FLOOR DEBRIS
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Date Internal Smear Sample # External Radiological Survey
Stared Drum # Location Generated dpm/l00cm2  Results Contents

min max dpm/l00cm' mr/hr

20-Nov-00 201 High Level Lab -9 26 <200 <0.008 CONCRETE FLOOR DEBRIS

20-Nov.O0 202 Low Level -29 -23 <200 <0.008 CONCRETE FLOOR DEBRIS
20-Nov-O0 203 High Level Lab 7 15 <200 <0.008 CONCRETE FLOOR DEBRIS
20-Nov-00 204 Low Level 1 11 <200 <0.008 CONCRETE FLOOR DEBRIS

20-Nov-00 205 HIgh Level Lab 5 15 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-o0 206 High 'Level Lab -11 3 <200 <0.008 CONCRETE FLOOR DEBRIS
20-Nov-oo 207 High Level Lab -11 3 <200 <0.008 CONCRETE FLOOR DEBRIS
2O-Nov-O0 208 Ejector Pit 4 5 <200 <0.008 STAINLESS STEEEL TANK
2o-Nov-O0 209 EJector Pit 9 21 <200 <0.008 STAINLESS STEEEL TANK
20-Nov-00 210 Ejector Pit 11 39 <200 <0.008 STAINLESS STEEEL TANK, PIPE
28Nov-oo 211 High Level Lab 0.7 16 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-00 212 High Level Lab 2 19 <200 <0.008 CONCRETE FLOOR DEBRIS

28-Nov-00 213 Low Level 19 40 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-00 214 Low Level 31 35 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-0(i.~ - ,-~~"-

20-Nov-o0 216 Ejector Pit -10 9 <200 <0.008 STAINLESS STEEL TANK, VALVE HEAD
2O-Nov-00 217 Ejector Pit -4 -3 <200 <0.008 PIPE, FLOOR SWEEPINGS, VALVE HEAD
20-Nov-00 218 Ejector Pit 13 28 <200 <0.008 CEIUNG VALVES, HEPA FILTERS, PPE
20-Nov-oo 219 Low Level -3 13 <200 <0.008 CONCRETE FLOOR DEBRIS

28-Nov-00 220 Corridor 15 5 35 <200 <0.008 PPE FROM LAB OPERATIONS
28-Nov-00 221 Low Level 7 19 <200 <0.012 CONCRETE FLOOR DEBRIS
28-Nov-00 222 Low Level -1.5 17 <200 <0.010 CONCRETE FLOOR DEBRIS
28-Nov-00 223 Low Level 7 9 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-O0 224 Low Level -16 22 <200 <0.008 CONCRETE FLOOR DEBRIS
20-Nov-OO 225 Low Level -3.6 11 <200 <0.008 CONCRETE FLOOR DEBRIS
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Date Internal Smear Sample # External Radiological Survey
Stored Drum # Location Generated dpm/10Ocm2  Results Contents

min max dpmflO0cm0 mr/hr

28-Nov-0O 226 Ejector Pit 1 2 <200 <0.008 EJECTOR PIT VALVE HEADS
28-Nov-O0 227 Ejector Pit 4 21 <200 <0.008 EJECTOR PIT VALVE HEADS
28-Nov-00 228 Ejector Pit 2.6 2.3 <200 <0.013 FLOOR DEBRIS
28-Nov-O0 229 Low Level 16 21 <200 <0.008 CONCRETE FLOOR DEBRIS
28Nov.oO 230 Ejector Pit 1 9 <200 <0.008 EJECTOR TANK AND PIPING
28-Nov-00 231 LOW Level 3 -0.6 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-00 232 Low Level -12 -15 <200 <0.008 CONCRETE FLOOR DEBRIS
28-Nov-00 233 Low Level -10 -6 <200 <0.008 CONCRETE FLOOR DEBRIS, PIPE
28-Nov-00 234 Low Level -7 -0.6 <200 <0.008 PPE
28-Nov-00 235 Low Level -18 17 <200 <0.008 REBAR. CONCRETE, PLASTIC
28-Nov-00 236 Low Level 9 23 <200 <0.010 CONCRETE FLOOR DEBRIS

28-Nov-O. 237 Low Level 6 8 <200 <0.010 SAND FROM PIPE TRENCH

28-Nov-0o 238 Ejector Pit -1.54 15 <2 00 <0.010 STEEL TANK, PPE, HEPA FILTER
28-Nov-O0 239 Ejector Pit 5 25 <200 <0.008 STEEL DRAINPIPES
01-Dec-0O 240 Low Level -14 5 <200 <0.010 SOIL FROM PIPE TRENCH
01-Dec.-o 241 Low Level 7 15 <200 <0.010 2" B.S. DRAIN LINE
01-Dec-O0 242 Ejector Pit -0.6 9 <200 <0.010 EJACTOR TANK AND PIPE
0o-oec-o0 243 Lab pipe trench 1 5 <200 <0.01 0 SOIL FROM PIPE TRENCH
01-Dec-O0 244- Low Level 13 18 <200 <0.010 SOIL FROM PIPE TRENCH
01-Dec-00 245 Lab pipe trench -21 -15 <200 <0.010 SOIL FROM PIPE TRENCH
o0-Dec-o0 246 Ejector Pit 12 23 <200 <0.010 STEEL TANK, PPE, HEPA FILTER, CONCRETE
o0-Dec-00 247 Counutng Room -3 11 <200 <0.010 CONCRETE FLOOR DEBRIS
01-Dec-0O 248 Counting Room -17 2 <200 <0.010 CONCRETE FLOOR DEBRIS
o6 -Dec-o0 249 counting Room 3 4 <200 <0.010 CONCRETE FLOOR DEBRIS
01-Dec-O0 250 Counting Room 12 25 <200 <0.010 CONCRETE FLOOR DEBRIS

Stone & Wabotrr Engineering Confidential 12/1/2001 Page 10



Date Internal Smear Sample # -External Radiological Survey
Stored Drum # Location Generated dprn/1 00cm2  Results Contents

ra__r __ min max dpmnloocm2  mr/hr

01-Dec.00 251 Counting Room 11 14 <200 <0.010 CONCRETE FLOOR DEBRIS

01-Dec-00 252 Counting Room -4 4 <200 <0.01 0 CONCRETE FLOOR DEBRIS

01-Dec-00 253 Counting Room -13 -6 <200 <0.010 CONCRETE FLOOR DEBRIS
01-Dec-OO 254 Coridor 1s 5 19 <200 <0.010 PPE
01-Dec-00 255 Corridor 1S -28 17 <200 <0.01 0 CONCRETE FLOOR DEBRIS
12-Dec-00 256 Corridor 15 -20 4 <200 <0.01 0 CONCRETE FLOOR DEBRIS

12-Dec-00 257 Low Level -19 -13 <200 <0.010 SOIL FROM PIPE TRENCH
12-Dec-00 258 Counting Room -21 5 <200 <0.010 SOIL FROM PIPE TRENCH

12-Deo-00 259 Low Level 4 6 <200 <0.010 SOIL FROM PIPE TRENCH

06-Deo-00 260 Conidor 15 5 9 <200 <0.010 CONCRETE FLOOR DEBRIS

06-Dec-00 261 Corridor 16 4 36 <200 <0.010 CONCRETE FLOOR DEBRIS

06-Dec-00 262 Corrdor IS -4 17 <200 <0.010 PPE
08-Dec-o0 263 Corridor 15 -11 25 <200 <0.010 SOIL FROM PIPE TRENCH
08-Dec-00 264 Corridor 1S -4 -3 <200 <0.010 PPE

06-Dec-00 265 Corridor 15 8 16 <200 <0.010 SOIL FROM PIPE TRENCH

0MDeo-o0 266 Counting Room -21 -2 <200 <0.010 WOOD FROM BEHIND SLIDING DOOR

o6-Deco 267 Corridor 1i -17 -9 <200 <0.010 SOIL FROM PIPE TRENCH
06-Deo-O0 268 Counting Room -12 9 <200 <0.01 0 CONCRETE FLOOR DEBRIS

06-Dec-0o 269 Courting Room -15 -12 <200 <0.01 0 WOOD AND PLASTIC DEBRIS

06-Dec-00 270 Counting Room -7 -5 <200 <0.01 0 SOIL FROM PIPE TRENCH

12-Dec-00 271 Lob Area -3 5 "<200 <0.008 STAINLESS STEEL DRAIN PIPE

12-Dec-00 272 Corridor 15 7 17 <200 <0.008 PPE
12-Dec.O0 273 Counting Room 2.6 15 <200 <0.004 WOOD, VACUUM DEBRIS
12-Dec-O0 274 Ejector Pit 4.7 13 <200 <0.008 STEEL TANK
12-Dea-00 275 Ejector Pit 2.6 23 <200 <0.008 PPE, TANK, CONCRETE, PIPE

Stone & Webster Engineering Confidential 12/1312001 page 11
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Internal Smear Sample # External Radiological Survey
Date Drum # Location Generated dprn/lOO CM2  Results Contents

Stored min max dpm/lOOcm2  mr/hr

12-Dec-0o 276 EJector Pit -2 11 <200 <0.008 PIPE, FLOOR SWEEPINGS. PPE

12-Dec-00 279 Corrdor 15 -3 13 <200 0.0260 PPE
18-DeL-00 280 Corridor 45 2.6 5 <200 <0.008 PPE
18-Det-00 281 Corridor 45 5 13 <200 <0.008' PPE

18-Dec-O0 282 Counting Room -10 7 <200 <0.008 CONCRETE DEBRIS

S8-Dec-00 283 Corridor45 5 23 <200 <0.008 PPE

18-Dec-00 285 Coridor4 -3 15 <200 <0.008 SOIL FROM PIPE TRENCH, VACUUM DEBRIS

8s-Dec-oo 286 Counting Room -2 1 <200 <0.010 CONCRETE FLOOR DEBRIS
18-Dec-OO0 287 Counting Room 11 24 <200 <0.010 POLY, CONCRETE FLOOR DEBRIS, SOIL FOR TRENCH

18-Dec-00 288 Corridor45 -7 3 <200 <0.010 VACCUM DEBRIS, POLY

18-Dec-o0 289 Corridor 45 -3 15 <200 <0.008 PPE
18-Dec-O0 290 Ejectbr Pit 14 31 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS

18-Dec-oo 291 Ejector Pit 9 17 <200 <0.010 CONCRETE*FLOOR & WALL DEBRIS

18-Deooc 292 CountIng Room -9 -3 <200 <0.010 SOIL FROM PIPE TRENCH, PPE

18-Dec-O0 293 Ejector Pit -1 9 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS

1 8-Dec-oo 294 EJector Pit- -3 1 <200 <0.010 CONCRETE, POLY, VACCUUM DEBRIS

18-Dec-o0 295 Corridor45 -5 -4 <200 <0.010 POLY, PPE

18-Dec-00 296 Corridor 45 -2 -1 <200 <0.010 POLY, PPE, FILTER HOUSING

18-Dec-00 297 Corridor 45 -10 0 <200 <0.010 POLY

18-Dec-00 298 Coridor 45 -13 7 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS

18-Dec-00 299 Ejector Pit -16 8 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS

18-Dec-00 300 Corridor 45 14 16 <200 <0.010 wooD, PPE, POLY

Stone & Webster Engineering Confidentlal 12t131200 Page 12
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Date Internal Smear Sample # External Radiological SurveyStored Drum # Location Generated dpm/100cm 2  Results Contents
amin max dprnf100cm mrihr

18-Dec-00 301 Ejector PR' 3 19 <200 <0.010 CONCRETE EJECTOR ROOM
18-DOe-00 302 Ejector Pit -13 2 <200 <0.010 CONCRETE EJECTOR ROOM

18-De00 303 Ejector Pit -1.5 13 <200 <0.008 CONCRETE EJECTOR ROOM, s.s. PIPE

18-Dec-00 304 Ejector Ph -3 19 <200 <0.006 HEPA FILTER AND VACCUUM DEBRIS

4Jan-01 305 Counting Room 0.46 17 <200 <0.008 PPE
o4-Jan-01 306 Counting Room 2.6 5 "<200 <0.008 PPE

o4-Jan-ol 307 Counting Room -1.54 21 <200 <0.008 CONCRETE DEBRIS

04-Jan-01 308 General 5 25 <200 <0.008 PPE

04-Jan-01 309 General 2.6 13 <200 <0.008 PPr, POLY

04-Jan-01 310 General -3 23 <200 <0.008 VACUUM / HEPA USAGE # 43064-

04-Jan-o0 311 General 5 17 <200 <0.008 PPE, CONSTRUCTION DEBRIS, vaccuun head USACE #41068

04-Jan-01 312 General -7 23 <200 <0.008 RAOTRASH, CONSMUCTION DEBRIS, vacuum head USACE 0430D5

04-Jan-01 313 General -13 15 <200 <0.008 RAD TRASH, CONS"RUCTION DEBRIS HEPA Mter housIng, Porter Cable 8awazall

NOTE: TOTAL OF 307 DRUMS OF CLASS "A" WASTE
NOTE: TOTAL OF 4 DRUMS OF CLASS "B" WASTE

Stone & Webster Engineering Confidential 12(13('2001 page 13
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I11'.t4/02 Till 13:28 FAX 865 220 1614 RT0DjiA*rP,.k 31KTG Z 002

,CHEM-NUCLEAR SYSTEMS, LLC Sub,•ld|•ra n! I•.•eeb
CHEM-NUCLEAR SYS , LL Subsid1a-lI of fDu-

740 Osbom Road - Barnwell. South Carolina 20812

November 6, 2002

ATTN: Harold Stout
DURATEK, INC.
P.O. BOX 2530
1560 BEAR CREEK ROAD
OAK RIDGE, TN 37830

Reference: Radioactive Waste Shipment - Shipment ID Number 11595

Dear Harold Stout,

As required by 10 CFR Part 20, South Carolina Title A, and Barnwell
Waste Management Facility.Disposal Criteria (S20-AD-010), this
letter is notification that the shipment referenced above has been
received and disposed of at the Barnwell.Waste Management Facility.
A signed copy of the Form 540 for this shipment i½ attached as

-acknowledgment of the acceptance of this waste shipment. This waste
meets all the Barnwell Waste Management Facility acceptance
requirements and was disposed of in accordance with the Barnwell
Site's License.

If you have any questions regarding this letter, please contact the
Prior Notification Plan Department at (803) 541-5017.

Sincerely,

W. Latham
President, Barnwell Operations

(803) 259-1781
0 Psed = reacydea Dam
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Outbound Manifest Breakdown Report

By Outbound Manifest Id

Page I of I

Manifest Nbr Transport Permit Number Shipping Date Site Name
_1"024083 0272-4 1-02-X 10/312002 Bamwell Waste Matnagement Faciity. j

Customer Name Number Phone Number Manifest Number Received Date Wst Wgt (Lbs) Vol (Ft3) Activity niCi) SNM%' Grains S olbs
iAventisdsharnweuticals/Cincinnati 2812 (513) 948-6557 648-GTS-01-031 12.121,2001 16.0 6 83.876 0 OE+0

LDominion Gi~; etu non/Millste 77 (860) 444-4227 77-02-076-2 (1,/l M2002 291.0. 6.8 1170.9359 0 OE+00
iFxelon Ctxporalio'dmcrgcn..ystcr Cruck 357 (609) 971-4544 357-OC-1018-01 09/1402001 602.0 12 567.20, 0.0000725 O+00

Exelon CorparatioudDresden Unit I 2164 (815) 942-2920 2164-DW-02-045 04/24/27002 539.0 1I.8 626 7038 0,0013386 013'00
.X23611

Exelon Corlcration/taSailc Station 240 (815) 415-2395 240-LW02-1 1 0610712002 L1.0 1.36 .2582 0 - OF.+00
240-LW02-19 08/1212002

iNorthrop rumman/Linthicurnt 1481 (410) 765-2313 54-12302 01/23/2002 46.0 2.5 2129 0 0E.+"-

Rochester (Ow & Flectric Co.I/jinna 331 (585) 771-3118 331-2001-31 10/31/2001 120.0 4.6 1637.4718 "(T00004952 0E,4-00

SUS Army Cop of E.ngineers 2926 (410) 962-9184 2167-T013•850 07/23/2001 967.0 13.1

Viacom/Waltz Mi!l 48! (724) 722-5924 481-LRW200!-319-R'I 0910512001

481-LRW2001-347-'I 11109/2001

Measure& 113.4904 0 01+00

1350.8963 0.094644 3.89!E-031,332.0 40.44

Wycth-Ayett Rescarch/ldurle

r - - •

673 (845) 732-3784 673-T015802PEARM 11i/12/2001 365.0 13.2

673-T021070 03 15/2002

673-T022688 07P22/2002

Totals 4,289.0 112.8

453.27 0 0F+.0 0

Measured:
Grand Total: 8

8019.62 0.0865502

113.4904 0

133.1104 0.0865502

3.891E-03

.9"103

3.891 E03

-"4

:0

C.:
-4

AtrI900v". rdf- AToWORLD

(
W/14/200' '11:20 1I'
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APPENDIX D

RADIATION WORK PERMITS



Pto slon Q -Q/812nnn St Albaný Prnipi-t nn-nr-.,2
R~vi~nn A*QIR9AAARadiai~tion Work

Permits

AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor -Date' NO. ,

Location of Work:Description of Work : X•14s;2qP_,T; ,.•,,.l_,-';• -Sg,,.-•f,, j'rx4;---j 4,.l--

SUMMARY OF RADIOLOGICAL CONDITIONS
Location Contamination Levels •Radiation Levels Airborne Concentrations-

REQUIRED RADIOLOGICAL CONTROLS
. , Coveralls Glove Liners ,k Lapel Air Sampler

Hood C ;ZXPlastic Shoe Covers Lab Coat
Surgeons Cap ,X Rubber Shoe Covers yPre-Job Meeting

)cSurgeons Gloves I Tape Gloves to Sleeves ) Continuous HP
Coverage

r XRubber Gloves Plastic Suit ;'TLD
Trained Radiation Worker(s).

SPECIAL ISTRUCTIONS: ( -r Ai ::r A 0 iZ Jrib X A

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND5
CONbTROLS

N me 7Z gnqZwZI Name Signature•i _ _ _ __ _ _ _ _ __ _ _ _ _ _ _
C ~ '4 5 f7 fe __ __ __ __ __ __ __ __ ___._

APPROVED BY:~ ~t~6/4~

REAPPROVED BY:

RWP TERMINATED , Y: Q .- • -.- _;0

DATE: .i-/f'Q 0

DATE:

DATE: 9 -,J aq

AP-012 Cabrera ServIces~ Inc. Page 9 of 11
AP-012 Cabrera Services, Inc. Page 9 of 11



Rnrlintinn Wnrk
Revision 0l 9/8/2000 St Albans Proiect 00i-062Rd~t Wr
Permits

AP-012-01

ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor .Date c - - No. o 0 - 0

Location ofWork: '1Aicli -j e' AAL Ib•,'•.,.. ..
Description of Work: . . , .$ Cv-,- e. o-,- . " v _ - - -• I

_ _ _ _ _ _ SUMMARY OF RADIOLOGICAL CONDITIONS _

Location Contamination Levels Radiation Levels Airborne Concentrations

119C I C..jI-75 4;7m__ __).--A Oc %,y Is--• C ,•, / /o kz t/¢• 4z A. .

REQUIRED RADIOLOGICAL CONTROLS
x,'Coveralls Glove Liners X Lapel Air Sampler

Hood X Plastic Shoe Covers Lab Coat
Surgeons Cap Rubber Shoe Covers K Pre-Job Meeting

,XSurgeons Gloves C2 X Tape Gloves to Sleeves Continuous HP
lx wt ~YV~ Coverage

Rubber Gloves- Plastic Suit A TLD
Trained Radiation Worker(s)

SPECIAL INSTRUCTIONS:

0

(M. L--.A V,-*w<K r-itklts VvdVfýv. -#Vzt4tV.%-1 C-2,P) -Ttx-)*.ý ý%

<
-4 -A 7- 00< ILA +Ti 1-1-N &1!2ý eg,-; 4 1,

'SIGNATURE INDICATES9THAT YOU)I4AVE READ AND'UNDERSTAND THE RADIOLOGICAL CONDrTIONS AND(CON'rRnI R

NaeSgqueName Signature

APPROVED BY: Q*~ J IoQ
REAPPROVED BY:

RWP TERMINATED BY:

DATE:_________

DATE:

DATE:

AP-012 Cabrera Services, Inc. Page 9 of 11
AP-012 Cabrera Services, Inc. Page g of 11



Pjavicinn n alw9rinri -qf Alhnn4z Prn rf hf)-nr%2 RPdietln n AAnrl•
P~ikinn A QIPI9AflA ~t AIh~n~ Prnort AA...AF~9 P~v-1i~tinn WnrL'
Permits

AP-012-01

ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor Date No..,

LocationofWork: 4i - /+ - ,5S 1
Description of Work: f-- _ •, /.*4 ,• S

SUMMARY OF RADIOLOGICAL CoNDITIONS .....
Location Contamination Levels Radiation Levels Airborne Concentrations-L... ~i_ _ _ _ _

REQUIRED RADIOLOGICAL CONTROLS
.XCoveralls -Glove Liners Lapel Air Sampler

Hood XPlastic Shoe Covers Lab Coat
Surgeons Cap Rubber Shoe Covers Pre-Job Meeting

XkSurgeons Gloves • KTape Gloves to Sleeves Continuous HP
Coverage

- ) Rubber Gloves Plastic Suit X TLD
X Trained Radiation Worker(s)

SPECIAL INSTRUCTIONS: (Q), j.-' %,J.1 L'ASI , ý t.--+ .. , . o"
L 44I'

-,

'i

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND
CONfROLS

Name Signature Name Signature

L _______________________ L L

APPROVEDBY *"S Ct 101w

REAPPROVD 'BY:

RWVP TERMINATED BY: ~

DATE: 9-1925-o 0

DATE:_

DATE: J/0 - -0.

AP-Ol Z Cabrera Services, Inc. Page 9 of 11
AP-012 Cabrera Services, Inc. Page 9 of 11



-qt Alhnnq Prnipnt ffl-M' ) Rvidiatinn Wnrk
P~zit n~~n 0ri~ OO-fR2R1iatnn nPermits

9

AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor Date No...... ...

ALocation of:Work: 4 r L
Description of Work: ~ A aac~-c-4Lwij ~c-t.e.~')A1L-j'

-ASUMMARY OF RADIOrL, OGICAL CONDIT..IONS,

Location Contamination Levels Radiation Levels Airborne Concentrations

REQUIRED RADIOLOGICAL CONTROLS
V, Coveralls r, - - Glove.Liners '?ampler

voo P.soe CoversLC
Surgeons Cap Ru'er- Shoe Covers Pre-Job Meeting

x Surgeons Gloves (z f.- •C Tape Gloves to Sleeves Continuous HPSurgeonse Capf-rr 0

C)Rubber Gloves Plastic Suit eTLD
.Trained Radiation Worker(s) )..,

SPECIAL INSTRUCTIONS: _-j* .r, ", c ' . , • .- i..,

-~~~~~~~~ do4~ r~~.~4~~r uf

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND
CONTROLS

Name Sinature Name Signature

1~440

APPROVED BYrIlft LJA

REAPPROVED BY:. ,
I a;

a
DATE: i)i

DATE:RWP` TERMINATED BY:______________

AP-012 Cabrera Services, Inc. Page 9 of 11
AP-012 Cabrera Services, Inc. Page 9 of 1i



Ravitinn A W4IiV9Aflfl Alhnm migart nn-nnqR I P
Permits

AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supeor7&,,o z Date No.

Location of Work: _B-. 13
Description of Work: - - f ,S'*-•.• I-;c.. 4- ,n:a•,{..

"_________ SUMMARY OF RADIOLOGICAL CONDITIONS
Location Contamination Levels Radiation Levels Airborne Concentrations

•-(5 I -o5tQ ib I Q- -5 ,•, La ,,,, ÷

REQUIRED RADIOLOGICAL CONTROLS
i Coveralls - - / Glove Liners Lapel Air Sampler

Hood X Plastic Shoe Covers (,p r') Lab Coat
Surgeons Capp Rubber Shoe Covers Pre-Job Meeting

X Surgeons Gloves & ATape Gloves to Sleeves Continuous HP
)(Coverage Qc, i.•-

(1) Rubber Gloves Plastic Suit ) TLD
AX Trained Radiation Worker(s)

SPECIAL INSTRUCTIONS: &(. O< c Q, V N 42,"• , - 14_. v-o

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND
CONTROLS

Name Signature Name Signature

CL~~~~ ~ ~ ,/'. m,-~,* AILý
' ....Or ~ ~ 4 ~ 4

/ 1

APPROVED BY; L.
9;a,(---3 -/Ck=M I fa-L,-

REAPPROVED BY:________________

RWP TERMINATED S:______________

DATE:, I __-___

DATE:

DATE:

AP-012Cabrera Services, Inc. Page 9 of 11
AP-612 Cabrera Services, Inc. Page 9ofil



Pawicinn n QtAtgnnn St Albang Prfhnr4 nf)-nr,9 D-MAI ff iAl-p~~~~~tf~~~~nn~4 V" Fn~~ll ~ ~~c~PncrtfA.R
Permits

9

AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor JDate /No.

Location of Work,: )j34&2 0 L AJq.
Description of Work: LaAil , 4

SUMMARY OF RADIOLOGICAL CONDITIONS
Location Contamination Levels Radiation Levels Airborne Concentrations

REQUIRED RADIOLOGICAL CONTROLS

Hooveralls od rmjr( a r
Hood
Surgeons Cap

KSurgeons Gloves (,-,;L
XRubber Gloves (_ 4,e.35I •

•X TrAlned Radiation Wdrker-(s&I

Glove Liners
X.Plastic Shoe Covers

Rubber Shoe Covers
>Tape Gloves to Sleeves

Lapel Air Sampler
Lab Coat
Pre-Job Meeting
Continuous HP

X Coverage C .M,:- 4
X TLDPlastic Suit

SPECIAL.-INSTRUCTIONS: OU - -1.

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS ANDI
CONTROLS T

Name Signature Name Signature

I.

&APPROVED BY: DATE:- 1. 4c~/4 - t
v 

I

C_ I I k"tý_
REAPPROVED BY'_________________

RWP TERM~I1NATED BY:_______________

-. DATE:

DATE:

AP-012 Cabrera Services1 Inc. Page 9 of 11
AP-01 2 Cabrera Services, Inc. Page 9 of 11



RF.Lviqinn () P18/9000 St Albans Proi6r-t nn-nrq Pmrfinfinn W^A,
Revi~inn 0 91R12000 St Alh~n~ Prni~t-f flfl~AR9 P~rfi~fkn ~AIrirL-
Permits

K)
AP-012-01

ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor Date No.

Location of Work: fne, "-m+ol; .- 9.
Description of Work: Rt-- 1, 0m P,.,tw w., .4 4 -, -; ' .

SUMMARY OF RADIOLOGICAL CONDITIONS
Location Contamination Levels Radiation Levels Airborne Concentrations

REQUIRED RADIOLOGICAL CONTROLS
Coveralls -.r3MK .-Q. '.D-. (W) (-Glove Liners )(.•)1 >Lapel Air Sampler
Hood . , Plastic Shoe Covers Lab Coat _'
'Surgeons Cap Rubber Shoe Covers Pre-Job Meeting

ASurgeons Gloves (_- XP_ XTape Gloves to Sleeves Continuous HP
x Coverage -

Rubber Gloves Plastic Suit XTLD
>.Trained Radiation Worker(s)

SPECIAL INSTRUCTIONS: (Q .. ; J/u,.|i•,_ hli-w, .,/&%-,a . G - ol',iv /P
d ba,' '% "

,,, , ,, . "

I~

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND3
-- CONTROLS

Name "_Sg__ue__"' Name Signature

.... ...A

REAPPROVED BY:_

RWP TERMINATED BY:

DATE: /0 -/V -19 0

DATE:

DATE:

0
AP-012 Cabrera Services, Inc. Page 9 of 11
AP-012 Cabrera Services, Inc. Page 9 of 11



St Alh~n~ Prni~r~t Ofl~flf~9 •rli-,t;e•n (Me.,,,I,.

Permits

AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMiT

Job Supe visor Date No.

Location ofWork: 9!514$

Description ofWork: t~u*Vs!!&:S A &L .
SUMMARY OFRADIOLOGICAL CONDITIONS

Location Contamination Levels Radiation Levels Airborne Concentrations

REQUIRED RADIOLOGICAL CONTROLS
;g Coveralls o .,v) G, oveLiners. 1&%p Air Sampler

Hood ". . Shoe Covers Lab Coat
*Surgeons Cap '.Rubber Shoe Covers Pre-Job Meeting

C Surgeons Gloves OL 6-- • Tape Gloves to Sleeves Continuous HP"
( , .c , • K •1•,S X Coverage(.r.

Rubber Gloves Plastic Suit . TLD
K, Trained Radiation Worker(s)

SPECIAL INSTRUCTIONS,:(). F:P4 s" . . I•,.".

Q.Lex qt Wq j*mga 4bI

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND
CONTROLS

Name , Signature Name Signature

* APPROVED BY: 9 : . A , -•k-o

REAPPROVED BY:

RWP TERMINATED BY:_

DATE: _ -?___ _

DATE:_

DATE:
A

AP-Ol 2 Cabrera Services, Inc. Page 9 of 11
AP-012 Cabrera ServIces, Inc. - Page 9 of 11



et AIL--- 
A9 Pofiznfirm Wt% it

R;~ipisin 0 0I812000 .I--- - - -~~-.~VV.I5

Permits

J

AP-012-01
ST. ALBANS PROJECT RADIATION WORK PERMIT

Job Supervisor "Date j 'No.

Locationof Work: LJ f(d q14 . - ;Q--.
Description of.Work: ,, ... to.-l l , -- e %2 -.

SUMMARY OF RADIOLOGICAL CONDITIONS
Location Contamination Levels Radiation Levels Airborne Concentrations

fz 4 .
,_____ _on va9o a k( a -it( u&.-.-- , -(

REQUIRED RADIOLOGICAL CONTROLS
c Coveralls ( Q Co'Ef Lapel Air Sampler

x od Covers Lab Coat
'Surgeons Cap ( Rubber Shoe Covers Pre-Job Meeting

,- Surgeons Gloves\..X 20:-' Tape Glbves to Sleeves Continuous HP
X Coverage (:•%k,"

Q• Rubber Gloves Plastic Suit X TLD
XTrained Radiation Worker(s)

SPECIAL INSTRUCTIONS: Q. u.•*-el(_ C."5 . . . • , • * 4. ,
,,-d2 48 - f , IVA Q tw4ýc i s 4%s. A ' f jjj

I1400 21 44 AO 49e)e1

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS ANId
CONTROLS "-

Name Signature Name Signature

APPROVED BY:

REAPPROVED BY._________________

-DATE: jI."/_-)O
DATE:_____

DATE:RWP TERMINATED BY:
I.

AP-012 Cabrera Services, Inc. Page 9 of ii
AP-012 Cabrera Services, Inc. Page 9 of 11
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APPENDIX E

RADIATION SURVEYS

(PRE-JOB, DURING JOB, & POST JOB)

4~



Re~vIiaoI Radiological Surveys.

OP-001-02 Radiological Survey Sheet

Loation Survey 1 Surveyie T

DPWOM/1cm2

N a 1 * 27 1 o
I A 7--1.01- 2 Q z , -
3 at28 i

--A 2

1 1- 303 1 13Q
9. , 34 111

1035 3g. G~
11 ~36 1 Q> ~ - I4

12 1 37 1 1
13 38.

'15 40
1 1 41
17 42
18 43 - 4-* 44.9 is 5cIO
19 44 -

201 1 45111113M=t
2i I- 46118
22 - 47
23 1 1 1 48•-1
24 49
251 11109

Comments

Surveyed By: Date: Instrument Serial 1 _Elf. P rf. cc Bkgl j"Bk' Cal. Due Key.

A~k -RM;- 0 ISMea Botwodp
' , OlrettRtadft

Reviewed By. Date: D - ... O . L...... . ...__ _____.___OPI IC _ an,,,

OP-001 CABRERA SERVICES, INC. Page 15 of 15



-..0
Radiological Surveys.......... Ra ilgca uv

. OP-001-02 Radiological Survey Sheet

UP-UU1 CABRERA SERVICES, INC. Page 15 of 15

(.
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R IevisidO I" Radiological Surveys

OP-001-02 Radiological Survey Sheet

I

ur-uw CAB RERA SERVICES, INC. Page 15 of 15:
UP-001 CABRERA SERVICES, INC. Page 15 of 15.-



Re'VIAi A--
Radiolocical Surveys

OP-001-02 Radiological Survey Sheet

Location: RV # ..... ]ey Ol SurveyType _ I 1,IorI
.Smear ReuLd

DPM/100cm^2

1 26 --r 1-----r'?'--
2 1 27
3 1 28
4 1 29

51 1 30
61 1 1 - 1,1 31 1 /0 / , .

21 1 1 4'1 31 A1- 1 •- 1 1 i Ik9.: ,34s

10 35 41-11 36

112 1,37,k,

14 3 9 , . ,,,
15 1140
18111 41

-17 142A PX9Y

019 44 'I~

20 4E
21. 461

23 48 -i

24 49 II 'AComments I.I, ,

Surveyed By: Date: Instrument Serial It a Elf. EfI. a Bkg. 11 Bkg Col. DueKe

___________Reviewed By: Date: r^ EaAel 9 /D -v"- 4 v,v4 A:1I TjPirOO cn?2f

OP-001 CABRERA SERtVICES, INC. Page 15 of 15(.
((



RevAs Radiological Surveys

10.

'3
3 t

)(LS 'Z§Z/'

L ~ -

k ~

* IL

6~ -(~

C~s~

6LLkv <Ito

c.

tJIJ-uu1 CABRERA SERVICES, INC. Page 15of15
UI-UUI CA3RE-RA SERVICES, INC. Page 15 of 15



Rainon JO~rvv

OP-001-02 Radiological Survey Sheet

Ysurvey Type:

~ ~ 08- 1
Smear Results

- DPM/100cm^2

No. a 10 NO.1 a 0
1 4)-26
2 - 27
3 _ 28
_4 i 29
a. 30
61 6. .311
7 1 32

__• 33
; 34

10 _ 35r
W11 1_ 36
12 371
131 381
14 39,
15 40
16 41"
17, 42
lB 43
19 44
20 45
21 46
22 47
23 48
24 __ 49.25 §-01o ..

Comments

Al -*mk

Q.

Q.
Q .) k~ 153 ~

~s -1A-~

S )?1~-VJ~~%~5

-,i Z-4 7- A

0 N' 1-,P,. ý

1 20" j>; m 1z' ý
powo

O3rzlz .60 WiKF1

CW1Q- A /6 V~iL' e_'% 2 '

____________Surveye4 By: Date: Instrument Serial uI uEl. Elf. Ia 2kg, 13kgk Cal. Due e

,Reviewed By, Date:
R•,•.d.•: oe- •,• aTLT3 / ,vM 1 " ,,,.,,o=,2

- ~ ~ ~ ~ Go --.Z ,Si-,,,, I

OP-001 CABRERA SERVICES, INC. Page 15 of 15

(y



I' .(
14OVISS

('4
RadlolaalcW Survevs

OP-001-02 Radiological Survey Sheet
Locao: ,..... 

Sutvey # 
1SurveyT a:Simel Results

DPMWtODcmA2$q
No. m- LNo. a 1 b--/%. sA

1 10 - 26 - [2 12 27 1
3 p328-
4 1- 29

6! .. fl 31
7 1*32
a8 33 .

I
10. :F 5 I -
ill1 1 136 1 1' 15 1L;121 1 71 137
131 11 -38 

_ _ _ _ _ _ _ _141 1 39
15 - 40
Is . 41
17 1 42
i8 1 43
19 1 441
201: 1,45
21 46

23 1 48
24 49
2i 501Comments

,,.,___ ,__ _) 
190 67 . -*"

Surveyed By: Date: instrument Serial II a Eff. 1) Eff, I Bkg 8kQ Cal. DueKe______________0_ 

!,V 0 Smear B- oundar

•~~~~rc , ", 
tad.=•. ..

Reviewed By: Dale: 
P ct n_ _ _ _ _ 

Grab Sample

O I-- U U 1 C A B R E R AI S R I C E , I C .PgI1 fi OP-001 CABRERA SERVICES, INC. Page 15 of 15



Rev-- JlRadioloaical Surveys

OP001-02 ,Radiological Survey Sheet

ISurvey # io I iSuj i Type IP..Iofl

rt.,-,1:, -. /,zo-DLU ,' - -

9D, - - /.o

0. rg e-actv4z ý

L)o -u,O ýA
,'3 "•¢,-.

'I c7 t-5
*7c1 vILI

ISlurveyed. By: Date: Instrument Serial ft it Eft. it Eff.l I. Okg. is IB •qi Cal, Due Key

U ~ r.ct HeladlnliReviewed By: Date: r. PM/tGo CM^2
/• Grgh Samnple

op-OQi CABRERA SERVICES, INC.

(
Page 15 of 15(

/o



7

OP-001-02 Radiological Survey Sheet

Radiological Surveys

I

oP~-oo1 CABRERA SERVICES, INC. Page iSaf 15
OPI-001 CABRERA SERVICES, INC. Page 15 of 15



RevlsW Radiological Surveys

OP-001-02 Radiological Survey Sheet

LoaSon RWPII Survey Type:

LoaK o• f- R 6W % rI lb e 075 Ip- c ,-o rt• l , .io 1
Smear Resulls"
DPM/100cmA2

No. e I No. ct 1 S".1,,, t-O

2 1 27 1
3_28 -1 4• 28 -,
4 11U29 1 Z
5 1 3 f1- 30O1 1
6-= 31 I- O - 8

-i -32 1r6P-
8-2.5 33 IQ3

10 417- 3 - Iq'. r, q
11. oý 36 'A3 77
121 37

131 38
141 3L9 c~ ~'f~
15 40
16 41
17 42
I8 43 13K- 3K4-i .dv

19 44 - -
20 45
21 46
22 -- 47
23 481 1 1
24 1 1 491 1 1
25 jr15012 1

Comments

_ Surveyed By: Date: Instrurnenl erial # u Eff. • Elf. a Bkg. Bk Cal. Due Key

V7 C> ~ Smear - 0oundary1•I *, Ohact Reading

,_ _ _ Reviewed By: Date: O , ,. DPM/I0O cm 2

... .A Grab Sampte

OP-O01 CABRERA SERVICES, INC. Page 15 of 15

'V

k



ReVIA Radiblouical Sur
~evis& Radlbloqicai Surveys

OP-.001-02 Radiological Survey Sheet

oP-oo1 CABRERA SERVICES, INC. Page 15 of 15
OP,-001 CA13RERA SERVICES, INC. Page 15 af-15
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Revi 4 Radioloaical Survevs

OP-001-02 Radiological Survey Sheet

OP-o01 CABRERA SERVICES, INC. Page 15 of 15

( ~



PmAAB
Radiological Surveys

OP-001-02 Radiological Survey Sheet

OP-001 CABRERA SERVICES, INC. Page 15 of 15

1.--



Ra*0
Radioloalcal Surveys

OP-001-02 Radiological Survey Sheet

Location: 
# ~Surv 

Ty a
Locas-luon RW#-k.rvy# 7AO L.r..r&,• Z,(-l V% pg. I of 1Smear Results

DPM/03cmA2
No.a1 a No. a I D v-/,• So Ur09-1 268 1 _.~,.

3 _ 28 _

4 __ 29 __ ( I f..it5 3tS 30
6 • 31 A 1- Q 57 __ 32 4.~A~~9 O1
8 _ 33 _~ AA~9 34

10 35

12 37
13 38 1
14 39 __

1s 40
16 41 _"__

17 42 _

18 43
191 1 44~/~%( f-- ~201 45 

621 46
22 47.
23 48 _

24 '49 " 
' 0-. 'a'25 Comments 

I_ P-

_____ _____ _ vem%.~r3110

___. ___ ___ Surveyed By: Date: Instrument Serial # Eff..I EfDO. Bkq. I Bkg Cal. Due Key

Reviewed By: Dale: 
•, cRei,~ Gra SaDM/ mple

op-aol CABRERA SERVICES, INC. Page 15 or 15OP-00l
CABRERA SERVICES, INC. Page 15 of 15



Rev Mtdiological Sun

OP-001-02 Radiological Survey Sheet

oP-oo1 CABRERA SERVICES, INC. Page 15 or is
OP-001 CABRERA SERVICES, INC. Page 15 of 15



Radiolooical Surve

OP-001-02 Radiological Survey Sheet

Laton: RWP# "Surve y # ,Survey ype: -

,Si _ar esults -.1.
OPMHOOcM^ 2

No. a No. a I
I -r 128- 26'' Q
2 .19 271 p
3 28
4 1 21 9 I
5 1 4130 (1 ,- ~~
6 ,. 31

8 I 33

10D 35

12 1 37
13 138
14 39
15 40
16 41
17 42
18 43
19 144 1Jg 1* 1 1 xr 4
20 1 45 1 1 1
2t 1 46 1
22 41.
23, 48 L
24 49
25 so0+1

Comments

Surveyed By: Date: instrument Serial # u E Mf.. I E lf. a 'k g. 1 kg Cal. Due' Re v 1 ' Key'

'023Oa;W C:) ISmear Oudr
msga. r Dose fate mr/hr IN A/S Loccion

• ,. , 0 d Reading

:Reviewed By: Date: _M_* eaO cmk2
.... .. _ _'_~_ _L Grab Siat...

OP-O01 CABRERA SERVICES, INC. Page 15 of 15



/ I

*RaiooacaSurveys~

OP-001-02 Radiological Survey Sheet

L. lion,. . RWP# • Surey# r ISieyTrpe-
T~mear Results I

DPM/100cm^2
No. a. -0N6.1 a 1L. 0 , vtio-'C'

3 28 L3 7 -%5
4 -4 29 I

- 7 30
68 IISI 31. 9 ,9 c2

10 1 1 35 P,4-.5
11 351 33
12 137

14 1 30 -] q/ 3

17 40
1843 4D;)

is11 44A
20. 4-
21 4
22 47R1

123 481 A/~6 5c~--
24 1149 1

Commenls

Surveyed By: Date: Instrument Serial # a Efr. IS Elf. a BR . 0aBk Cao. Due Key

7-U / 63,% .. --2?* [JC DSme~ar~lf) Isounaron

Direct Reading
Reviewed By: Date; DPM/1Oe cm• 2

__ Grab Samowe

OP-001 CABRERA SERVICES, INC. - Page 15 of 15



Rev~1 .-0 oRadioioaical Survevs

OP-001-02 Radiological Survey Sheet

*

Lotvey # tjSurvey T ., .. , ,.v-- -y.e. O I - -,=-•t .of I

No.1 2
I1 r 26
2' 27
3 I1, - 28
4 1 - 29

6 I'H 31
7 1 --15 32 1e-
8 1 133 1 11
9 - 34-5 1_ _ _ _ _ _ 1O 1

10o -I - 1 3
11 I -fa 36-
121 -w3 37 AIG

14 01 39
15 1-1 401 1 ~~1K'. B(.16 5 ... 41 IZ -- Z
17 -I 42 I
18 1.. 43 1 1
19 44
20 45
21 46 I /O-
22 47
23 48 X D--%Oht.'s5h~.
25 W0 #10C*h~,4

Comments

'"_ Surveyed By: Date: Instrument Serial H u Eft. 'f ElI u Bkg. it Bk I Cal. Due Key

__..1_1=• By"1Da e: vA?*c,, IaI- r.. -- D8' , ose Rate M rhr IINSLocation
Reiee BY ae tU 427 Direct Reacong

• • Grob SamPle-

OP-O01 CABRERA SERVICES, INC. Page 15 of 15(-
(



Revisins Radio'loalcal Survevs
Revlsio* Radioloolcal Surveys

OP-001-02 Radiological Survey Sheet.

N

oP-ool GABRERA SERVICES, iNC. Page 15 of 15
OP-001 CABRERA SERVICES, INC. Page 15 of 15



Radiolooi cal.Sur
RevisiI 

adola
w

OP-001-02 Radiological Survey Sheet

Loji=:. • ' • jR W.P, ISurvey # Q ISurvey Type:

No.a a 10 No, 1
1AI - 1326
2 1 - 27
3 -1 28 1 1
4! a , 29

6_1 1 : " 311
7! : 32 = 4. IOC(3 L.•,•
8 a 33

9, 34, L O P.

101 1- 35 36•
2121 1 ,4 37 G

133 - 38 J'. Ci(
141 S 39
1s5 40.~~J:(.:16i 41 '

177 -A 42
18 _:2 43
19 -/L 44
20 45
21 46
22 47.
23 : 41 -
24 1 49 1 -

25 4j 1501
Comments

Surveyed By: Date: tinstfumenti Serial -a Eff. D Elf. I Bkg. S Bkg Cal. Due Kev

A. jq7 'A wjoqADJw k ~ 7t Smear B ound~ary
_________4_ N-I 1D-7 0 oose Rate rnflt U / L~ocation

SBy. Direct Reading
I_.,_,._.eviewedByDate: ;, (31 -PW100Cm

____ ____ ____ ____ L~i Grab Sample

OP-001 CABRERA SERVICES, INC. Page 15 of 15

((



fl(
-. Radiological "Survey

OP-001 -02 Radiological Survey Sheet

I~urveY~~~D3 jsufi TO4~ t gI
Si~earResultsJRPIu~e ye

_DIPM110Ocn12.

No. -a1 1 No. al
1 I'l 26 RADIOLOGICAL 0
2 ITI 27 1 11CONTROL:ARE
3 - 1 28 1 1I E S
4 1129 1ENS .-iL5T
5, 1 10'30 1TOILET4vlf
6 135 31 .OM&

7 1 ~32 I
5 33 Y
9 34 1 CEN.,~

10 -11 35 IF', SvCEN 0ý

i3 gO 38 UIl#E- ACCESS/EGRESS
131 10138 1~ 1 1 .. ...
14 -1 r139 -c

15 1 - 1 40

-114 - I DRESSING RO

23 1 48

25 45 140 'S V.l 05 Ou.$m

23_ _1_1_ _1_48_......1.

., - -..*. '' ,r S.a4Tti..--.\/

op-oDi CABRERA SERVICES, INC. Page 15 or is
OP-001 CABRERA SERVICES1 INC. Page 15 of 15



Revls& Radiological Surveys4OP-001-02 Radiological Survey Sheet

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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Reviste Radiological Surveys

OP-001-02 Radiological Survey Sheet

Location: IRWP# lSurvey # •-) . Swvey.Type:
-0 WevK, .'Zia.Q 5~ IS C4~i IPg. iof I

Sf ear Results
DPM/I00cm^2 . ,

No. a No. I

I 4qA- 26 'A' i O;- 141 03
2 1 -' 27 1

1 9 1t9 ~

7 :I 32
8 -%n33 - -,+3 j*

10 ' 35 171 9-4.5
11 a .36
12 37 ;t
i3 -- i38 11 7
414 139 -,. %+3~

15 140
616 4-1 1 .

17 " 42
18 43
19 44 1 1 1 1
20 145 AQ1 ~ 1A.1 1
21 1 46 .* 1 1 cleA L
22 47

223 LI 48 73(v-X ivUe 1 '
24 *1 So

Comments

S.urveyed By: Date: Instrument I Sedal# q Ef. Elf. c Bk g. iBkg Cal Due Key
'Mal___________- ) j( - l" .-1I Q smear, Soundar

SReviewed By: Date: l iO m IO c

_________________ _______________________ ______ ' r~b Sample

oP-oo1 CABRERA SERVICES, INC. Page 15 of 15
OP-001 CABRERA SERVICES, INC. Page 15 of 15



Radliological SurvevPjvrinrLL,

OP-001-02 Radiological Survey Sheet

Loca.ior., urvey T#pe: yT.ype:

!

Shwear ResUlts
DPM1Ocn 2

No. ai pz No, c_.
1• _ 26

.3 28
4 29
5 .-IQ 30
6 _ 1 31
7 d 3l 32 1 1

a _:5 33 -
9 -3 34

10 -I• 35
11 q136
12 - 01 37
13 -,I 1 38 1 1
14 " ' /I 39
151 40
16 4-. 1 41
17 -J 42
18 2' 43

.19 - *, 41 4
20 _ 45
21 46
22 jl47
23 -.1m 48

25116 50 met
Comments

~~ Et

'~Y..

ADOLOGICAL
CONTROL AREA_

MEN'S
TOILET. 'i

TST

~Or E'ES PETACESERS

.... o ~ DESSI... R. O
INTAKEIN ROO

AAIRT ~A5O''

I 

1i I
Es~fl

1. ep 04'Ioo-
rcýnv = 5r

Surveyed. By: Date: Instrument Serial # u Etf. P E lf. u BMg .I Bk ICal. Due Key B a

"__._.___._ _,,,_ Reviewed By: Date: o "02

Page iSot 15OP-O01 0 CABRERA SERVICES, INC. Page 15 of 15

(
,.

K



Rqvi& Raddiolloo cal uvy

OP-001 -02 Radiological Survey Sheet

Location: -fuRWP# Suuue.Type: -

Snrawr Results

DPM/lOOcm^2 ",-
No. I1 NO a 1

- i -11" 26 t-4-%
21 1-i 27- 1t
3 28 *3 , ( -J

'7 II 32174 tA5

9.... 34.3 0 l-
Ill 361 1I. JA4q-
12 110 37
131 11f 38-
-14 ( 39 13 Opopw
1 . 40

19 41
20 1 451 1 1
21 1 1461

I22 471
23 1. 48 -

24 4
25 50 / t,A'Gv Jc

Ciets - pCKt.. AD lt, w4.e

,Surveyed By: Date: Instrument: Serial # a Ef. erf. 4 Bkg. 1Bkg|Cal. Du Key

cwpA1L- 0 smear B loundary
____________ -,7- E30 Dose Role mrlhr UASLoceacib

Re',lewed By: Date. I Ioo cm.2
.A ,b sample

OP-O01 CABRERA SERVICES, INC. Page 15 of 15



ReOaS

OP-001-02 Radiological Survey Sheet

Radioloqical SuryVP

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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( '
Revisi Radiological Surveys

OP-001-02 Radiological Survey Sheet

Lo _ _o_: _ _urvey # ' ..R # -Survey Type:

affmr 'esulis
DPM1 00cm^2 I

No. 1 No. a
.1 *, I 6 1

-2 27
3 24
4 29
5 30

-A 31
7 32
8 33
9 115 34 11

10 1 1 1 35 11 11
11 36.111
1 37
13 1 38

161 ( 41
171 li 421
18 - 43
191 44
20 45
21 46 H
22 47:23 48
24 1491
25-w.1 50];ý

Gomrnentý

,91qu -

CD a -0ýo7 --)
* E)74

0 ~~i:5*

0.4Laoý 4

4 .

%)i*~

'5-?

1-77

'75

/ 70

1 tot

.4

Surveyed By: Date: IInstrument I Serial # IL EFff.' p erf. a B,: lig ItBkQ Cal. DueI Key
; Wax 1'o • ,4 ^/.+ .P -- 7-43 [3 Dose R ale mr"• i It IAfS Locatto-"- - n

Reiee By Dae UP10 . cm^2BdL~v••, 'Grab Sa . o mple

op-Qol CABRERA SERVICES, INC. Page 15 of 15
OP-001 CA13RERA SERVICES, INC. Page 15 of 15



RArn 0 S Radiolonical SA~S
OP-001 -02 Radiological Survey Sheet

LOMtqn Survey #, Survey Type:
%'mear Results.
DPMW10C~W~2 _~~j

No. a 01No. a 0 .71*C%. .2.~/~~~

5q..
1 -4 3 0 1 2 6 -. " , ,( .V a I -i t ,s, .

4 - - 34 17
5 ,1 31- 0

101 1 35 - 1
111 1 36
12 1 1 37
13 1 38 1 .~ 9 ) ~ttq £~~~1439 - 4 -15 40 1 , ., 1i6 I 0 J 3 G 735Y/' fr-17 42 - -

1,8- 43 _ _"• "

19 I [-1441 11
20 1 45 1 1
21 46 -1
221 1 47 -
2311 1 48
24 49
25 50 , 5

Comments

Surveyed By:. Date: Instrument Serial # a lEf. 0 Eft. at Bkg. 11Bk Cal, Due Key
,,A__ _ V 1j.-,f) . . -, - 0 Smear - ounday

________________ ______________________ C Dose R~ate mrftr A/Stoca~icm
, DuectReadhVjReviewed By: Date: OPM100 cmA2

_A GrabSample6

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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Re Radioloaical Surve

OP-001-02 Radiological Survey Sheet
Locatlon: , ,# ~rvy

7________Survey #Survey Type: jgjo:
SmearesultS
DPMWlOOcm^2N{o.c -No..o~

1 rqI tr 28 - - -

2 _.L27 1
3 - 284 q 29!'

1 . j 31
7 - 32
8 -33
9 1 Q 34M

10 4P 35 -

1211 37
13 38
14 : 39 1
15 401 1-16i i : 41'

17 42
18 43,
19 + 44
20 45
21 46
22 47
23 48
24 4 1 49

501 11
- " comeants
WOT T O .. I,-

"13
17K

.I 3K JJ

Iv sd

-1*4.
J43K.

IS&I.
.41<1

0
U)

9 K--

WK G I .*®j 171(,

',; &_ I-S I

AK_ 5 6 1 -2 - a, 7K

4.

KJ
Surveyed By: Date: Instrument Serial#I. ot Eff. E Elf. cL Bkg. , Bkg.Cal. Due Key

,. 0 Smear . . So-ind .
DOSDose Rte mrlt UAIS LccUon

.. .. .. . irec ReadingReviewed By: Date: . I4_ pWo-•cmtIA2________________- 1_______6473________________.______ A GrabSamd

OPOQ CBRRASEVI~, NC Pge15of1OP-001
CABRERA Sr-RVIdr=§,- INC. Page 15 of 15



Ran 0
....n,,ow IauIlogical

OP-601-02 Radiological Survey Sheet

l~catian1  1RWP~ Survey# ye
smear~qesults a g,1o I

.. DPMW100cmr2.
No.,a 1 No.. aK K

1 r I 26 , L- -

2 14. 27 1-
3 28 - 1 1 13K

421 Is29 7 .

'5s I ' 40 17K, v

6 1 I" 431
7 -4 32..;
8 -'1433 1 3I 1? i 1 ~
9 *11 341 0

10 A 35
11, '~ 36__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

121 , 37 13 O
131 38. Y
141 39 .
15 1401 -21
16 1411 1 9.2 1
17 42 1 x-.

19 44 '
201 1 45 .
21 1 46 -
22 47 #A
23 48
24 '49

25 ASK-
" Comments-- _/ , ii•

A 10 T T o s c~a it. - - iýev Ila'"

•_•._l . *-l• " "- -•b•-- -• -,aL#_

Surveyed B: Date: Instrument Serial # aiE l Eff... aft. Bk ,Cal. Due Key
i4o38 a~ 0 Smear '- oundm

_______________ I iI-toIC Dose Rate mlrf U NS Locallon
_,____,_-__._, ,'_, Reviewed By: Date: 2 , i, ot4 .. i,-f., DirectReading
_ _ _ _ _:__ _ _-_l_ _~~.__A 44LDPW100,_ _l_-o IZ o 2! ~~~~~~ ~ia Sample[,I I "!AI':>"'-'

- ~,../ a toiAIRERA. SERVICES, INC. Page 15 of 15
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-'vision 0
0.-

Radinlanhýal fqijýý-L RANNloica

OP-001-02 Radiological Survey Sheet
w

Loctin:RWftsurvey ff R. Survey T pe;

-6mear Results , . ... .

DPM/100cmA2
No. a 10 No. cu

1 26RADJOLOGIC'AL
2 -27 CONTROL AREA -
3 1 28 - ,..- .. IMEN'S ,ý r4 ,,. •.p..-,

51 30 - • '4
6 A. 3M

7 32 NOME Q
S 33 ......

9- 34 )'...... 3C tONE101 0( 35 ] I_ •''''''''•• '''.,'' • .. ,,', '

12 - - ... ....... ...1-: 3 37 '\":' '".'" . ........ ..EQUIPMFENT A C i 4

13 I 38 " ...
14 117 39 r15 413- (34014 8 , "41 .. .. ORA.G.,..E." : .17 -L 42. ... ...

443 I DRESSING ROam

1,9 4 41 V_ INTAK .....';. ....

13 1 `.EMOR•Y .,EA,.. CLA N E (E1... ........ ...... ..... s / r =
22 47 .,v4._4-

22 " 1 I .. .. .-.. : ......... ..... . . . .

23 49 25~~~~. , , 5 '<" " . ..... . .. ...... .

.. .. .... . ..' .: ' : : : '... ..... = • • , ' -t : • •SP•'•r• ..... "..... • "8-F- o 'o•.•Comments . . ,

Surveyed By: Date: Instrument Serial# I a Eff. 1 0E . a Bkg ,kg B Cal. Due' Ke ,

in j04 ... 871 a.-,•7.V I - . 0 06 i t,, Aw ?s -Loc.ll

Reviewed By: Dae:R•°,,°,•,:~~~~~DPIO •o°. I I .. ! a,,!i2
Gra s _ I , . .! ,- . • II A I. ampole

UP-U01 CABRERA SERVICES, INC. Page 15 of 15
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Rd~n 0 b Radioloalcal S*S
OP-001-02 Radiological Survey Sheet.

L '~a C.tC~J~ZI 1 W~OSurvey # 0 Surve Type: ~I _

DPMI00cMA 2-
No.1Ja 1 No. a1

2 1 127 1V
3 28

4 1 129 M1: (5 C+5 1f930 t 93
61 1*j 31 *

7 1-9 32 IV 19t C a81 ý 33 1( t jo-7 t '91 1I;Rk34 1 1164 
Js101 1-5 35 Iý"' 45*

121 14137 AN0 {131 -Y 38
141 13 39- 19' /34g e151 1 0 40 1
161 1 1741 1 11D=147j75 1Lk
171 1-542 1~o GD11 1A r5
18 1 1043 

PIVV 419 *1qel44 9 C s=t

22 1 1 471?s 
5 rz/Q

23. 1 _ 1
24 IP04 C.~ LJvý3C '~ A i/C:Qw,

2 C omments (#

____________Reviewed By: Date: 
DWO j^

OP-001 CABRERA SERVICES, INC. Page 15 of 16
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( , ~r,-~d~-~I
5 U5~JIJ..4Ii~AI ~IJI V '

w OP-001-02 Radiological Survey Sheet

Location:. RWP# Survey# Survey pe: '

-Smear Results "' .. ". . .. """

DPM100cmA2 A 2
No. a INo. .

1 26 RADIOLOGIL . ........
2 27 OTRLAE
3 28 I 8 CONTROL ...
4_ _L _ MEN'S
4 5 j 293 TOILET

6 I 31 . . • 6.
7- 19 32 W~E'
8 2 1 1 13l
96 I• 34I I I] ' ,• Il .v.v.v... ..... .....N ... . ."

11 - 1 36 \ ... ..
1 • I• :"'•:::;':•;;,!•:•i'A ;',•'•;" ".U..'.'.V" ".'' •" ' . . . .:. . ... .. ".

12 31 .. . .. ..... . .......

n 15 40 38. . . ..... ,,.... . . ........ ....

•e17 -3 4244 I •''"•'f"1v M::•":,,"]'- R .ORESSING ROOM .,[?. . '• .
20~~ G4 p~.. :•_:•... . ". ! ,,,:'#.,;,... ... . .. . . .......... ... . . .M-''. "

2........ C. .

24 44
: • • 461 1 ...... .....BA RE .............: ....m••', - .:--.... .

221 I 1 6 ...... RZ I ' 1•'"'"::'"•,;:.!ER;•! J,.: . ~ .. ••t -. • . . . .rC q '.:

25 I!,1Comments - " i'" 'i , N`..::r&.•;?:. v`..•. •:v~).]5:Ou.4...`••F 1v .•.-

__,__ ol•l ,I :::::::::: • ,•" SoF'x $,,P 4F. IA-
.............. .

. .. .' " [urveyedl.By: .. .Date: ' .Instrument S~erial # a .Elf. IElf. a Bkg - Bkg Cal. Due K• le ,. "I

. ... : t, ' Ll. O .. ... ,,,.-, ,•19•_•L ! .. T ....' ............-. 5 m=r : • •
25)q O 50J 

0 Sma - BInE'
.. ... " • "• •!"•'•'v'" w•Od lel •71... ....- ".. "".... -- •••e ,. l so•

.. .. .... .. . . z3 . 13104, 0 :

R eview ed By: D ate: I e i.oI . Due K ey

________I_________________aGb 
Boundary

ur-uw / CABRERA SERVICES1 INC. Page 15 of 15
V_'UUI .e CABRERA SERVICES, INC; Page 15 of 15



Radioloclical Surv*eNOWadooacl uv

j~~C o- vV
OP-001-02 Radiological Survey Sheet

Location: IRVP# re

Smear Results 
ADPMI1 00=112 

__ _ _ __ _ _ __ _ _ _
Wo., q 1 § No. a 1 0 ;Rto

I orM~l3 b 2 " (XJ )Q .Q7
2 _ 15 27 t

328 F- 7J"s .11I
4 ~29
59 30 T4

76 1110 32
31 1 IA.7 33eo

101 35 1 1

III 36 1- o AI
121 L 37 1~________
14 39

16 41 5 rYA'
-17 42l'I

18 43 '
22) 1 47
21 46

23 - 40 59
24 Y41
25. L -01 1

Commnents 
17' alit

___________ _ Reviewed By: Date: Instumen Seil# a f. Ef 18g kg Cl u

____ ____ ___ ____ ___ -In, Grab*Sample

CABRERA SERVICES, INC. Page 15 o0 15
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Ral-oloi-cal S k*

OP-001-02 Radiological Survey Sheet

Location: RWP# SU Type:

Smear Results-
DPM/100cm^2 , ,

No. a 1 No. a L ,

2 Ioi27 O 7
3 1-928 1 -0, Ito .71
4 31129 G) tj j'l Io t 33
5 11130 F 10 1 5i
6 I-i31 .c t7C 5
7 1 -32 •- I C5 I.(
9 1 34 *A

11 -- 36 11 IJ3" t-c + -+5
12 3 37 1 1,*. z Z (o 1 5A-s
13 10 138 ---
14 11139 18"fq L+5 -S
s15 -a 40 .:,. ,5 "

16 41_Q .55 +s

191 .5144 1 1 1, 6 .K ,.

20 1 -t 13I 45 1 q- 1 ` C
21 -0.48 46 ~ 1 1+.
22 4 -1 7
23 L 48
'24 -3 49 jj :lfl," .
25 - 1 50

Comments YO~ t-+-5
All q 4tKPlti39 163 CA-

Surveyed By: Date-, Instrument Serial # u EUf. E1. (A Bk. Bkg Cal. Due Key
______:2 ~ 7 -01 a Smear soaondar

______________3 D ~ . 7ose Rate mr/hr AI Location

Reviewed By: Date, - Direct Reading

I .. Gab Sample
I

OP-O01 CABRERA SERVICES, INC. Page 16 of 15



RnAn S RadloloalcalSu '

OP-001-02 Radiological Survey Sheet

Location:, RWP#y Survey Ty:Aouwi-,u.l: 46 (3Ici 00- ov-o - 0,51 -pg. iof1Smear Results J

No. o. a Rl5o 035 1510

2 -)5 27 '3 28 1 11 740)
2.3F 29 -.

5 30 1

71101 32 1 1 1 ieIG
811a l 33 1 -

91 34 .- 1 34

101 - 35.

12 37

141 39 
_ _ _ _ _ _ _ ,e

136 38 1 40 1 i_________161 1 40 1 1 1.

171 42 1 1 1j 14
43

19 1~ 1~~ 44h~ 1
20 -1-45 1 -
21 1,46 1uI

22 1 47 . ... .

Comments 14 ?3

Surveyed By: Date: Instrument Serial# Eff, E kg I) Bkg Cal. Due K II .I. . 0 I % AI= L .- - " V .3 ,t • 0 " ISm e ar B ound a ryv
0 Dose R~ate Mhr AU S Location

Reviewed By:•Date: Direct ReadingI I I• Grab SampleI

Page 15 of 15OP-001 CABRERA SERVICES, INC. Page 15 of 15
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4&-r (-A .Q Radiological u W

- Pec- swevev -
OP-001-02 Radiological Survey Sheet

Location: RWP# Survey #
A;J 1314R 0 *.L f1 uve~e

Smear Results f 
'

* DPMI100cmA2 ca.a•
No. c .s IN . 4 

-

I ,< 3 •)6,ýCOKj
2 ~~~2 7 a ~I I z3 28 ;,k

46 1 1 
1OI 

2ZR 32_

8 33 ,3-3GI,,OK 
lO1336 l~et f4~13 32

15 uf;S. 40,,31 I1 ~ 'J

17'- " , .1 42e ltg

194

20 A-( .5 35, 4 S.. . .. .. .

_212 A2 47 14
3

11K

-AS- 48

sV I -& ~ - O

22 -47 14 6/ -. 1i 0 ma Bu

5gB ER %SS .I ES INC. na e 1 f 1

OPw 001 L;ABRERA SE n V! lcss, INC. .Page 15 of 15



Rarfiolonlcal!§urt
n

OP-001 -02 Radiological Survey Sheet

Locatio:.RP Survey# ',4A uve ye
Smear Results
DPMI,0,cm-2

No. a 1. No. a j

26 - (D~..~~ -,7* 92 141 27 1 1
3 1-'- 28 ' 7 11Q tj-
4 - -l29- (3) 17ý k t+-
5 111130 1 1 ~ b t.f6 31 3 1

7 d'r'32 1 1i71 1' 3 , -
8 1 " 33 1I I ..

10- 1 35 1
11 1 136
12 ! 37 1
13 38
14 1 39 1 1 1 1
i5 1 40
18 41
17 42a.t45

19 1 44,5

211 46
-22 1 47

23 48
24 I 49
25 50.

Comments

Surveyed By: Date: Instrument Serial N uEff.' Ef Bk. I k Cal. Due Key
7 :--ý !ý 1-01L 0 Smear Boundaryj1jiO-Og'l ) . -4, __" - 3&-O r0ý Q Dos.eRatemr/hg U NSLocation

. Direci ReadingReviewed By: Dale: DMIto cm^2
-__.._ _ _ _ __ 

Grab Sample

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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F (
ri~en 00 Radiological Sur•

OP-001-02 Radiological Survey Sheet

OP-001 CABRERA SERVICES, INC.
Page 15 of 15



In 0 RAdioloalcal Sues
Raioooca .O

OP-001-02 Radiological Survey Sheet

Location: RWP# Survey # ' -, lSurvey Typ:

Smear Results
DPMII00cm^2 .

o1 2 1!!0. ,C I

21 -p 27 .1 1 5 1 A5 ,+k53 1 l28 I p 1?- --41 -,.7 29 1
5 10430MI16 J-10 (A /7(06 6 31
7 -IW 32 '
8 1oA33 t5

10 -Y 35 -

12 - . .1 37 1 1 1 1
13 F 38
141. S 39 1 1'~ --
15 4,'o 7 ,
16 3 41
17 " 1 42 070 I(of PA-
18 00 43
19 44 j5 A
201 1/1 45 1 171 Jc - (",,I
21 -5 46 1 7?A 1'-i8, CJ3 4+va:. j;4t- ^~%04' J'1 !5 73'1C"-22 I 47
23 9 87 1024[ 7 149 17-k,;3 1 " i11 ..25 p :: 50 r

Comments :73 11o t. s
in LJ,4 A.J t7cf 1e4 1 'L+s

________ I7'N 17/ rý

. Surveyed By: Dale: Instrument Serial # u Eff. Eff. _2 kgL II Bkg CaL. Due Key
L-2" C ma Boundary

A, IJ-L37 - -O74 ose Rate rnahr UAIS LocationMWlrc Reading
Reviewed By. Date: DPM/t 00ecmA2

41 Grab Sample.

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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('an ( .A
,-a- muIUIloqlca Suvy

OP-0011-02 Radiological Survey Sheet

,,,, .,-uveI Survey T pe:
O(2r414W-' Z* - '0t-tI t"h6 .t-se0lg 0 iof

Smear Results
--DPMJ100cm*%2$

No. a J No.- c1
31 .- 2 9 -6l1C+3

2 1 IM 4 1 I-C_ " -•" -2 #f0 15' '1 ý U5Ql •15-,) .
t2 2,. 739

-3 --1328

51 1. 30 55 9 Isla

7 10 o32 -at, A'/0'- 175LA
.8 2 1 q33 J 15 o kAi 1, ,

9 1 m(of34 %- It 155 )t /(o

i~ll I., 4 J- -36

121 -. 37---n~ 7(
131 1~ 3.2 8

Ar 1' 13 cis

14, DrI 391 Re din
15 .2140) -, ICA5~ ~
16 54 j
17 -:40 42 Is- 57 (f.5 Ii t4,5
18 9 43 i(0q t4,
19. A 44 J ~5.3 1:+
20 1q 45 1ý 53 17l) *
21 -16 46 1 ; *1 sly2 r-.43
221 1-3 47 1fo (&3 4 I

23" 1--1- 48 4;
-24F* .%--r49 lk 55 ISO CAS -t&'ý 4-i

Camments- 15517'. k

15ý 173 v-,s

___________Surveyed By: Date: -Instrum-ent Serial # u Eff. 0Elf. Ix Bkon 3 B~kk Cal. DueKe

* 1&~~ 37.fl0 Dose Rate mr/hr AIS Location

Reviewed By: - Date: Direct Rading

Grab Sample

f" I /l • 4 . ... . .

•J- U1 CABRERA SERVICES, INC. Page 15 of 15



RAW 0 0t RadioloqicalSUAS~

OP-001-02 Radiological Survey Sheet

LO~fl~y~RWP#~ j"yeY!M t 6 is jutve Ty:. J
__ DPM/lOOcmA2 _

No.,a 0No. a l ~ q3J~~C
-2 1m427--Y ;p 4 ;

3 -528 .3 -4 A7--.nq p
5 1 30 ) 3q 1-7S' --+6 -j31 t I7L I q5 1"7
7 - 32 -. 31517 Li- -

91 -1.34 111 I -S'3
11l -q 36 1I1 eO L +-5
121 1IA37 N73 7 7 0131 17 381 1 q141 1 1 39 1 13? -a 5o '-f1s I al40 1 135' 1,53 .ZA

17 1U442 1 1 U/35 1 f A-18 11i0143 - 4 3 5( '-19 o5- 44 I. I3 I -At

120 13 45 1i 1 
139 ;L (6.3 C, +-5

22 .9 to 47 1L~ 1 3~ .23 4 4IA8

24 11~E - -.iq - -AQ ILI~~*'~ ~I/~iIComments L)~q ~~-
ALL 02LL 1t. - 2

____________Surveyed By. Date: Instrument Serial # u Eff. 5Ef. aBk . I Bk Cal. Due Key

___________Reviewed By, Date:DM10W

I

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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Radkiogical@ SurLa..-ison'isbn 0

SOP-001 -02 Radiological Survey Sheet

L~~:~ 1 R P# ~ Survey#.
~~~F9LfS, jSIrt pgio jI-

DPMIIO0can*2
No. ci1 No.Q ct~

I -WA 26 q L- 0AIL~IA

2 RA-L6A -277 -

3 - i 28 f CONTROL AREA
-4 -N 29 MEN'
5 -a 30

31 G3
7, & 32 d

8 33.

10 -1 351 - LEN2N
11 -i 36 V . . ... .
12 - 37EQIMN CESERS
13, 38 .. . . . .

414 39

0 AIR ~ *RSS
22 1_ 4 7 1 1 11fa1

23 - 48 t24A. .... -... ? 5: u 4 4
Camirieni25±FRESH RF SIO~

_ _ _ _ _ _ _ _ _ _ _~ 5 ~ l' fF '~R

44 I~~I.-~j 0 Sma ~ ~ ud220 ..t ... 5Th3)]Y .'CLEAN--~--?i~4~ NE. Ozcua5ag 1 Scl
21__________ Re4ee By:ER _aeJ___ 11 1bP~o x~

e4_ _ _ _ _ _ __ _ _ _ _ _ _ _ 47 1rl Sa1l

I

ul-3-1Ju1 CABRERA SERVICES, iNC. Page 15 of 15
OP-001 . CABRERA SERVICES, INC. Page 15 of 15



A& 0 it Radioloalcal SUMS

OP-001-02 Radiological Survey Sheet
6Z 10__urv-'ei#jI . rJzli.- Png.lorl

MSueave ResuylsTy.

DPI100cm^2 I .
No. a 0 No, -a 1 0

I o_ p 26
2 1r - 27
3 -t 28 Q1k ;Lip j~~ 8 ~
4 1 29
5 30
6 I 31

..7 154 32 d' .

9-! 1 q 34
10 i 35 1 1 1 1 I r I .+5

11 1-4 36 11 a 150 r+U2 'S 37 , 1
13 38 we
14 I 39 (h3 1-33c tu5

21 ,,. 40

17 42 zi 131 )(05 Z,:18 -431 
I19 Fi4 31

20 45 o- L
21 47

.~133 167Lck

Comnments (j

Surveyed By: Date: I nstrumentl Serial #| u Er. 1El f, a• Bkg it'BI Cal, Due KeyCA ...• M 1-3"02 " 1 Q Y., 713>. - v:,+,,!I . 3 -- - 7- 01+., 0: ,DoseRate mrhl /s Location
. ..... Reviewed By: Date: I ... .OiI IPW1,00 ciW2

I ~~~ ~ ~ ~ Go . I I I I I I Iz -l,>Sample0

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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( 'Aý' n
Radiotoajoal Su~w

OP-001-02 Radiological Survey Sheet
!ion: RWP# jSurvey # ~jSurvey Type:i1bq .• W , 6YK zoq•,.+. t . .lb 14 )- .:L Q t t .5.1 P Io 1

S"hear Results
DPMIIO0crn12 _ -rlLNo. at I 1 No. a 0.

1, w< 26 -? 
4-,31)2 27 ~ Z~MARSS ~ I ~ .5 ~ ~L3 28 .4 ?29 4i-3 

AP+.6 11 1 31 
)13 ec-k9Sý s

7 1 ,.,6 32 .1 1 O D,8 33 Oil if -Uc .1 35 1. ,..
11i I- 3 8 ,lt .. ,12 15 37
13 1 33
14 -4 39 1 1 1 1

161 -G 41 --
171 42 1ij) - ý18 1 -. 5 43 1 1 F
191 -,A 44 

ILL201 1 _ 45 .3 ta21 1 #146 
Al-o'xAV-22 A 47

23 1 48 .;to24 3? 491 /;ko - ,l +a tPo•.( 'x-3•,•" cormni@s iS7-" 'Lo ' 6;<c,, rKG &,.
jj~j 4.$

. .... . .... .Surveyed By: Date: Instrument Serial # u MO. 0 Eff. . a Bkg. P Bft Cal. Due KeyfteIIO AI li~: -z 0 Smear * Sounary
P• I| -+•-• m=e f -71 Js 4q A 3, =-2"• [ Dose Rate nvft AI NLocalUo•

Reviewed By: Dale: 
OPIreOO cmt 2

.. ... .. J J Grab Sampls

OP-O01
CABRERA SERVICES,. INC. Page 15-6f 15



so
Radioogica

.OP-001-02 Radiological Survey Sheet

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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/

Revis**- Rrological Survysy

i -

OP-001-02 Radiological Survey Sheet

Location: Surve Type:

1 RVVP#I Suve Type:#~t ~
'S mea r $ esults .. . ..... .

OPM/lOOcm^2
No~jlDN. a II DotIL

I L. "l 2 26 ,,,, l -A,"
2 ISI27 0 i Alf-.I 9aL IýF CisI9-
3 q128 4
4 3 29

5 11 30 13 1fo6-4

6 .V 331 -o17 t-S7 1. 32 ".

10 -. 35 10.314 -4 L+-s Is4

11 015 368 fts~ 44;.e r,4-; iP3
12 1 - 37

4b -t38
14 -I 39 00(-(D 7 V'-S

15 ' 40 1*qr 1,7
16 145 1 4
W? -IF421 97 1(0( ~t
18 -" 434-
.19 -1'744 11 Q9
20 1 145 '09 g 1149
21 , 3 46
22 11Lr47 98 Itj3 -

23 48 0 i 1 t .0.

24 49 /- 49e/
25 __ Sol !k ~ .14 7ID A)S 4  sKi 0 LfA

Comxments /(1 4 3 c-+3

Surveyed By: Date: instrument Seiala# Ua Eft, 0 Elf. a Bkg. 0 Bkg Cal. Due Kev

Reviewed By: Date: ",1 1'" E -

SCAB _R SRVICES IC I. PageG15 oSfmle

OP-001 CABRERA SERVICES, INC. Page 15 of 15



-~ RadioI6Daical SurvýOK~evIislto 0I -10r

9. oP-001-02 Radiological Survey Sheet

L...on SuRey Type: I Su I-

Smear Results
DPM/100cm^2

No. a cz 1 1o, o. a 0LI , 9 26_ - RAOIOLOGt•AL
2 I-M 27 CONTROL ARF"
3 1 _ 28 3 i :7 .2el. J J. ~ ~~~MEN'S, " "'" ."" ""' " :""
4 1-1129 TOILE

3 015 . 0,

68 19 •31 0lG

7-i 1- 32
9 1 34 ... O t

10 1-.3 35 ....
11 - 36 "
12 - 37 I
13 ý13 38AC
-14 11) 391
15 4

16 41

2425~ j ,,-i 495 ,J ,,l . '• ' ::::::::::::::: ::.::. .i' " .. ... i " • " •":......" ....1Z.,•#•/

18 42 - - - FRESH 0fI' RO
2'. 45.. - -,/62 1-EA ZON

28m1 1 43 .- ... '. '..... . A. . .. .... .'..'. '.'.'.'..'.'.'. .... ' ... ..' ..' . .. .• / F = H )
22 47 . :-ITK

23 .. .4 8 ... . ,.. ..... . ='C EA Z E'

. . . ...________ Surveyed By: bate: instrument Serial# II 'Eff. ElFf., o.BkQ. 1Bkg Cal. Duel Kerr

{J..r.9•{ - • -,lJ •m • • -6,..':•.• 3"'€| 0:: S=mear ,.- B,'Sn
•~ Oirect Re.adi'n ,,Reviewed By:_ R e d yDate:.t .r

-:~~BR ......... =• }

w-'----- 4~ .~e a ~I~)UL It.'OP-O01 CABRERA SERVICES, INC. r-age 1 ol u15
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(i ,isian 0 I ~ .- (" Radiolo qical Su,
.. . ..... . - i .I ...IK ARP M- i-- .... I Ja

Radiologic4i Survey Sheet
~T MIr

,m

I Sinear Results
DPlMI160cn'.2DJPa'~ FFFOT"e5C

No aj N.• " o . .. .

3 1 28

j4 V 30

Revewe .y.•Dte

934

11 3612 i 1 37/ ,,

14 •k Av~o 39 L-t-

16 41 / J

is 43

20 e'45
21 • ...

24 49

Comments

Surveyed By: Date:

'/ •Reviewed By: Date:

t- "UU I "U'•

"it Orly it Survey Type:~ZV5~.Ar~f
'1 .1

-e

LA

e

#

LP11

C

cI*~~ 0Ae~ ~~4(aWT

i~ (c~ 2~P~

~%
. .5

1.6

A57)

a ::ýý G

Instrument .SsiaI1# ctEff. I cuB2.pq _PBIg Cal.Due Key
7__177 ';ýF.f A& O AM~ !&-k # f 0 Smear -BoundarY

AO~~ ~-f-4--4 0 Dose Rate mrf II U Loatwio
______ I, ____ j* Direct Rea&V

_______ ~ ~ ~ ~ DWO C___- - - OM41~m2I _____I ____ . I ____ A Grab sample I , /
Cs 6 ~r*LF~. Qsi.i 4 .1$4 a~ .9!Yýr

f- 4A l6J8 1 4-* .i t- I-,14 V ... ) - c'..J 0 sat~ ~iE ix~,ce-~.> -
TcPLC tf -ra t'qerr~t: Akovr7 u'r -

OP-001 CABRtRA SERVICES, INC. iW "4 ZR41XTA5, Page 15 of 15
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p J&. n a P~rIinlnnir'~ml ~a uS
OP-001-02 Radiological Survey Sheet

,In: 5f r T 1

"Smear Results
DPMIIOOcm^2 t__-No. a No. a-[.. 0

"- 26
2 * 127 12 1 r3 17a'3 --:d 28 1 1
4 - 319

3- .-n 30 1
6 1tS 31
7 1111 32 (~
8 1,133--k52F

10 35
11 -2- 35b~
12 -OL 37.~g 9
13 Adel38
14 (*13 9 - -
15 J'71-40 1 1 1 IIF

is~ 41 -":'• 3i•-

1 omments L - I I I Y

-17 -7 42 11pr

19 1L4 4t
20 45 8
21 I I46 qAIZ! Ia .r B22 -47 i8'3/%LtVA
23 48 X
24 49 91' I '5
25 50

Comments (~
All9

Surveyed By: Date: Instrument Serial # a Eff. Eff. a Bk. Ke
I/M V1 V !y1 " 9A Smear I oun

Reviewed By: Date: DPW1OOS Rae n42r U jJSL~l~
_________ ________________z______________AG= Sara I]

I.

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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w
OP-001 -02 Radiological Survey Sheet

Loao RWP# lSurvey#AS 'yTp
..S d'gar Reults of... .. .• r••....

DPM/100cmA2 --.
No.1 o 1 3 No. a 1 .

1 26 - le RA1L6C
2 1 -A 27 23 : .HroI.../, •2; CONTROL "A F, I . .. .... .

a f28
4 -' 29 . MEN'S

TOILET

6 1931 WIE i~~

-8 1i 33

CLA AO3E
10 -35 1 Vý FF

.t1 1 36 . .12 1-u4,= : 37. . .... ..........................
121 .- - • 3 .QUIPMENT ACCESS/E CRESS.. .. 2.. .. '..;....

• . • .. . . ... .. ..'B '~ v . ..... ......
is "-% 40 I I UV ""'t":;'"

•... . .. . .. . .. .• ";.S1'..;;.;;F•:•.,',;•.... •

17•: .... .... 4.- ..................''• ':: 3 . 0 --16 5L43
19 I 4 3.7,,0 I ROOK'%'19 ....... 4O INTAK" . .o ..

20 1 loll~ , j~ CLEAN ZONE%4 5 . .0. . . • ::"::• . . , ; . ' . . . . . . . . . . . . . . ... ... .. . .
22 .. .. 4.. ... :.....

23 i 48. . .. ....
24 - " 49."

Ieyd By t:sen ri.•_ . ••.J . )al .e Ke G.._ _ .... ... ... ... ... ...

Surveyed B~y. Date: Instrument Serial it cL Eff. Eli. I BkMg Bko Cal. Due Key

: M 0 Sme ta rn At Locflatio
Reviewed By: Date: M ~ ect ReadIgiI ~ i L I * DPW10D MA12I I 1I 1

I II~~Ga L flL7 flT sampe
i 1 ? : •

I. . . . . .. W II 1 - m 1 1

I OP-001 ~ABRERA SERVICES, INC. Page 15 of 15
CA13RERA SERVICES, IhC. Page 15 of 15



Revlsjýo surýý.Radioloaical
- Revis~O RadioIoaica~ Suv~

-w
OP-001 -02 Radiological Survey Sheet

Location: Survey # Survey Type:

i" Smear'Result

DPM/t00cmA2 __ ".,
No. a 0 No. c A

2.o M 27,,,',n- 1 7/ C-J
3 -1 - 28 '2 

r. _

4 1 2 -29e W*=5 -4 30

6 .3 31

9 IAS 3 15q

10 __J 335 q
I1 _ a 3L6 I C' I tJ 0

12 * 37 0' 1 L.Z ~~l
13 38 io -
14 Ot39 (.1-
15 -5 401 Q ),

18 43MT
19 44_ Q I r-7,Q t V'O E ?e
20 45 1-37 t ý TU21 46 - F 1 .7 0j,

22 47
23 1 48
24 49 - .

Comments ,.Wo -at 3"

Surveyed By: Date: Instrument Swial # a Eff. Eff. a 8kg. •k Cal. Due, Key

Reviewed By: Date: Direct Re *2

....... .. -A •' Samlol~

OP-O01 .P
CABRERA SERVICES, INC. Page 15 of 15
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ReyliIJILO

OP-001-02 Radiological Survey Sheet

Radolgicl ur

OP-001 41 CABRERA SERVICES, INC. Page 15 of 15
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( .,Abn A'

. (j -
Radlolococal S, s

OP-001-02 Radiological Survey Sheet

Location: RW *survey # t- 1 V 8 u rvey Type: j g- ofa
Smear Result,.

QRP PW100qmA
No. CL No.i a I

2., j 271,O I.
33 -M 28!117
44 29 1~ j 1 rQ
55 - - 30- 1
66 !q 31 1 1
7 -3 32.
8 33
9 .34 (,5q ),.

i1 i - 1 361
12 1337 It4 ~i
13 10. 38

I1 - 40 1• C-
16 141 11

18. - 43!

19 1;, 1 44 1•',• 
,1 1R 

'77 O ,•j-i O m

20 1145 1 1 1

21 1-1.46 1' 1 m4a•,-, , , +,e
23 ~48 V

1.24, 49

Comments 1.5 s v~d 3  5 f,

Surveyed By: Date: Instrument Serial # a Eff. DEff.' aBk P Bkg Cal. Due Key

-0 3 Ba 0l 2 Smear -ouar

______________IOA .w >- -,o -- 0 QJ DoSe Rate mrihr ~AIS L=Wln

__Reviewed By: Date:- O 0 e nf 2 .

_Grab Saple

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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( nfl Radioloaical SU WS
OP-001-02 Radiological Survey Sheet

LbMtipf" RWP# Surveyk,#l,, ._-. , ISurvey Type.
__________-__O•q >e' -'.:141. €,;.•.• . ±ofl

S'mear Results
DPMI100cmA2 Cyv-A w,""K..~.A

No. a 1 INo. a 1
, 26 - 343 l

23 L6 27

5 /30

57 32 •2
-8 1'A33 J(gj k
9 -A 34 si

10 3135 (
11 1 36 1

12 37 - I -,

131 1 3' 38 11
14 -1 39 1 1
15 1 171 40 -1 1 (
16 a1 . 41 1t1
17 1<4-2 -

19 44 1-e+o

2011 1 45

23 148 78-~'
L24 49 m
25 so23 w

Comments' -35?
4~ W -- 3A ,

A CD A- OJL- .9A d to4 t- Ao

Surveyed By: Date: Instrunment Seral # a_ Eff. 11'Eff. I Bkg. Bkg Cal. Due Key

L).. It a -7-1 jE Dose "at mrdhr • IS Location

• Direct Reading.

Reviewed By: Date: DPMI =42

o"QGrab samgle

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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OP-O01-02 Radloiggical Survey Sheet
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( An 0 Radioloalcal SU W

OP-001-02 Radiological Survey Sheet

Locatlorv Type:
RW # 1 urvey # 3 ~ 1.43 FveyO

T3 Or-' Vv -4,T
Srtdar Results. ...

DPW1IO0cmA2 ., - t;-S:

NO. 32 1 0 1I No. .7

oi 'Al4M 2 e - 91tA

2 1 2 127
3 1-I28 ac~(l k l7(4 tA-S
4 1 29 0
5 1 ei 30 I
6 -5131 1~7 7 r.-~ 4 q

7 32 (0 -7 "~~s 170 4.1 7 7  V-+5 4$2 33 (o
9 A34 7 1 ,-3 jOal

....... .. s.• _• 3.61,,•" -/' -°ttL.'

14 -... 39 1 A 4a l,15 -Ap 40 1i' z m4- ae_4
-168 ; 41 11"'7 P

17 1 ý 421 1L7 1J~ '7- 04~ rnok *-vFz1 a 3
'18 :_j431 1c? 1~u.

20 1 45 ~pj
21 - 46 7) -1-
22 06 47
23 48

24 '734
2 -J50 '7 163
'5w Comments -74",e 1?35

_________Surveyed By: Date: Imtwmmnt Serial'# a Eff. 0Eff. a Bkg.- Bkg Cal. DueKy

Cfj Ow at AeS Locedon

____________Reviewed By: Date: ~OPMJ100 cUA2 I

I Grab Sam a

I

oP-oo1 CABRERA SERVICES, INC. Page,15 of 15



RAn 0 Radioloq1cal SU-118
RAn 0 Radiological Su~

OP-001.02 Radiological Survey Sheet

Locm•on: - RWP# Survey•# Survey Type:

Sdlear Resuilts A'
DPMI100cmA2 __ S e., .

NO. a 01NO. a I w3ov'.d.o Vk5t 1-73 t+
llr 1.126,.r

2 1 1 127 1 1 7I L 5
31 A' 1 28
4 1 5129 .-
5 1- 30

6 1 Jt 314
8 1 lS 33 

t I9 1113411 Q-
10 1 35 1 1 Reading
11 -1 / 136 1 1 A1 it-: I..5 C-a S12 1-.3 37 11
13 10G.Y 38 #G1 1
14 1 3 139 1 a1
15. 1 I6[40 1 -1?Q 4 1
16 41 1 -

17 42 - (e9
18 43 15

20 45 9 3
21 1 6146
22 47 63 1
23 481
24 49 1.~ ~L 7L/
25 501, L, -7.3 *Coments e'iL ytO £0

All &ji.,vsv~-

__________Surveyed By: Date:. Instrumnent Serial # Ia Eff. 0Eff. I a Bkg Bkg Cal. Due Key

___________Reviewed By: Date.-:W~on~

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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(
OP-001-02 Radiological Survey Sheet

LcX SIRWVPH lo ISurvey# S-si ADT.p P lf

Smear Results
OPW10m/OcrA2__ $.

No. a No. c 1 1

2 1 7 W '
3 28

2a 4k8.Lj'" 155

4 29
5 -11I 30 ***1 -7 1(68
61 1 .-Ij 31 - I I
711 -3 32

9o 1- 35 - T4- ,1. 1 1-

l11 - 364
`12 37
13 38 -I~

14 39a
1 5 407
126 41 -,7
17 A 42 -

E8 43 1
19 1 44 10
201 1- 45 _ 4.L*
21j 46
22 1 47

24 1149 - d F
25ý : 50 -41 1~. /04c~r

Comments

_Surveyed By: Date:. Instrument Serial # a Erf. -ElifI . 0 Bkg Cal. Due

CAB.R ERVICES, - Doe Rate mr/C Pge LoCa1o1nReviewed By., Date., 7/ z DPW 00 / mn"~Adl

L Grab. 1sampl2e

OP-O01 CABRýRA SERVICES, INC. Page 15 of 15
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OP-001-02 Radiological Survey Sheet

Location: RWP# Survey#aF Survey Type:•J,•) ~~1 0/ T:, •-0 (e• •', •..•.,4r,.,d " I.n I..of I.
WSflear Results

DPMW100cmA2 5
NO,. q_ No. ct sb'% ~ ~ S%

3 I a-, 26
2 1-7 27 84-3 GJr-_'.o *L 1 J7

3 A-28
4 l.9 294337 t T+5

5 .130 - 'g~7 7
6 31 -

7 32 37(

9 34
10 35 4
11 386 7/
12 37
13 8 -l

141 39 3
15 40
16 41 -,
17 42%at4 v-t"-
i8 43 3C-

.191 4 1
20 45
21 46 -

22 47
23 48
24 49 -

25 .03. 50
Comments

Surveyed By: Date: Instrument Serial # ax Eff. Eff. a Bk . Bkg Cal. Due Key
91%ýPt~ **-(X;I 0 Smear wdr

S Direct Reacting
Reviewed By: Date: DPM100 cmO2

GrCb Samgple

Ur_'-U I CABRERA SERVICES, INC. Page 15 of 15



Re& 0
. Radiological -q"*

OP-001-02 Radiological Survey Sheet

toat 14g,,, ,i Ti R-WP# O-~
I ISurvey #ftl=I' Iurvey T..~ e _ _ ..

- . . .-- 1 -.

- $A,

Smearlesults
DPMf100cmA2

q_1. 1 No. a1
1 ~26 ~

2 1 27 7
4 , 28 28
4 1 129
s _ 3 1 30
6 1 31 -=

8:: 331

10 3 5 3 -

11 1- 1 36
12 1 1 37
13 38
14 39
15 401

16 41
17 421
18 431
19 44
20 1 45 1 1
21 1 46
22 47
23 48
24 49
25 50m

Comments

~D. f~o~Q

.... ______ - i .. .. - . .. . __, •----_ ir#-

e4+-
2% I sq Iz- 4-11ý5

ý OVL+aL4- Vf.'64""3 W/,Kd.4 11
ýg.t31

Surveyed By: Date: Instrument Serial # I - Eff.. p Eff. I Bk B Ci al. Due Key

" &,,.~- " •I jo, Direct Reading

Reviewed By: Date: _ II I I i I lopMlOocmA2 I
I ._I--_ A . G b Sample

U`1-UU1 CABRERA SERVICES, INC. Page 15 of 15
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OP-001-02 Radiological Survey Sheet
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0 B Radioloaical SAO~

OP-001-02 Radiological Survey Sheet
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Radlolonical, Slýws
n~f ~i~acIS~

v

OP-O01-02 Radiological Survey Sheet
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Re~n 0 0 Radioloalcal SuOs* -- ft-* 0
OP-001-02 Radiological Survey Sheet

-oc3tion. F]RWP# j Survey Type
L-.. hear Resuts[ ,"" ..

DPW1OOqcm^22 f "
No.1 c1 jNo., I

I I ( 1 26.. 1A _'z q1 .$SL-.--.--G
2 - 27

44 29 1 1 1
5 WI30 1 & Z~6 431 M ~

7 1 _ 32 3 Q3
.33 Q.

93 .34

11 36
12 37
13 38
14 39
¶5 40
16 

10117 42
18 43.
19 441
20 1 451
21 46• 1
22 471
23 481
24 49
25 50

Comments

Surveyed By: Date: Instrument Serial # ao Eff. 1 Eff. (x Bkg.. P Bkg Cal. Due . Key

_______. By:_Date: Re viewedBy: Date Grab Sapl

OP-001 CABRERA SERVICES, It!C. Page 15 of 15
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'- ~1~/. Q (iffy Radioloalical Survle

OP-001-02 Radiological Survey Sheet
Loca:RWP# surveyy

ýSmear Results

DPM/10.0mA2 S "PvW s
No. c1 c No. a

1 Lfni0 2 6- -1
21 11 127 - c i ,
3 1 2 8 -4 -
4 ,ba 29
5 11 ( 30_ _ (Z 1, t
6 1 4 311
7 1 L-p 32
8 Ai.33

9 345-4 34
10 - 35
11 36 ~
12 37 ,:
13 97 38
14. j-A 39
151 1 40 4
16 1 1 41 r6
17 42 I .. ,- 42
18-11- 43 oZ
19 1 1,;,v~.~ TeI"t Lf
20 1 .451 .4

-21 1 46 11 11
22 47 11 1
23 481
24 79111-
25 Comm 50v- . -

Surveyed By: Date: Instrument Serial# cLEff. I Eff. dBkg.l Bkg Cal. Due- Key
ct. (D3-~ 0 smear-to. -&.-"1,,., o1 I IIe- 0--Q Dose Rate mfth ' Lcla

. . .,,Dat:,. . Dk' dREang
_____ _____ ___ Rviewe By- ate: '(00 ili OPM/IOO m-V2

______________MCA #I____________ u- XLaA rab $=Mpe

OP-001 CABRERA SERVICES, INC. Page 1•ot 1o
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( re o R ditoiaical Surt

OP-001-02 Radiological Survey Sheet
_II

Location, RWP Is rvy Survey Type:
ACE) 913 to 1 Surv e) o- at F I Ipg-.1 of,,'Smear Results

DPM/lOOcm,2 V
No. ct No.' a 1

1 0 26 6
2 27 1 27--.. f--I• -
3 11 .5 28

J4 0 2 9  (a.
5 I 1c* 30 -

6 1 ,31 -

911 15; 34 ,3 1 -

10 -~ 35 1 ~
11 Al 36

13 0 b38 -

14 6A. 39 -
15 10400-40
161 41 -4

1s 43

20 45 -

21 46 -1
22 47 1 &..~.
23 48 1 dA
24 . 149,6jj ) 11
25 - 50 - .y j3l

Comments

-_ _" ..._ _,_.. .. . . .._.. .. . .. . . .. •. --f, , .___ ,~_ _ _ _-__-

Surveyea By:- Date: I Instrumentl Serial # I rt Eft. I B Elf. I a Bka. I R Bka I Cal. Dueh Isal liWtKev

j!3:. ; ~ j....-'j~ ~~0 ,••.- mear . "I 0-of -0 Imal - I )")l' 1 /.143 I A 0 1 •,. 01q -I-_ ' I., r' I ;i .7,L I- I~1 Ifln~n RAM mrRlr I U IAI~ L~~t~nn

___________ --9- Q IDS~tmf I - Ohuot Readin
__________________ ~71) ~jj..JI't.-~ 4_ 1- 0 1 .k JlI d/> OPM1fO cane2I

_________101)6100 7".1.J.z.4 ) "1.. 3 ~J-4 A IGab Sample
"- .1 .Lý tJ1.. ý

oP-oo1 CABRERA SERVICES, INC. P~ge 15 of 15
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0 . (-vA
OP-00i -02 Radiological Survey Sheet

Lo...ion: RWP# ype:< e, ,pg. 1or!

S ear Results
DPMI100 2 .....

No 1 52 1 o c .

2. - Io 27 11
3 LS 28
4 -,? 29 /r" J-3,
5 #_5 30
6 31
7 32 ~~/l~~. e4
8 33-

34 1,
10 35 1
i1 36
12 37 ,,L% Q
13 38
14,_ 39 _ D41

16 41
17 42
I8 43
19 44
20 45
21- 46
22 47
23 - 48
24 49
25 +1 ,we 50W ,

Comments

Surveyed By: Date: Instrument Serial # a Eff. Eff, ____ ___ Cal. Due Key

.... 3 Dose Rale md'fi " AI /S Location•, .Miecm Reading

_Reviewed By: Date: OP/lOO cMA2

____ .1.____1 I G rab Samp'Ie

/r-u -I' %',l _ CARR SEVCS N ae1 f1
Ut"-UU1 CA13RERA SERVICES, INC. Page 15 of 15



R~nO I Radioloalcal SAS,

I. OP-001-02 Radiological Survey Sheet

I. '~~RWP# Sry7 Survey# Surve Typ:
"Srfear Resuilts ,

DPMI100cn^A2
No. I x

I 26,.f 3,~C~O' 3~i&
22 27 1-l

.33 28 1 431- T *3q
4 29

5 - 30 T-/t~~f g i~6 31() 31
7119 32
811j 33 1 ~

934 1 V C5 i
10 3-7
11 a3
12 37
13 383Ld

15 - 415 A9
16 41 ~s ,
17 42
18 43' 43 Q

20 1 1 4§_
21 461 14
22 1*47 -

23 48
24 149 1 1
25 50 -

Comments

Surveyed By: Date: Instrument Seriat # Eff a Eff. a- ,kg.. P Bkg Cal. Due Key

CJ Aa bM50bC se .; '-* aoundw

,, .- o -- " ,E. De , Im eRate mdr f UI Lo' onRe" py• . Date: • I I I I [ [ _ _ J '. PMeet Reading
R Dae EPWIOOqaI2I

NWA..~.ZaiGrab sample' a
0

OP-O01 CABRERA SERVICES, INC. Page 15 of 15
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w0Bin (.j
Radioloalcal Sum

OPO001-02 Radiological Survey Sheet

Location: .. ... RWP# Survey# ISurvey Type: .
SSr~ear Results

DPM/IOO1m2 _

NO.4 N DINo.a al-
1I.'- -ý 1 2G.-~ ý, w~ %1 Z'~ 

'. 
ýt44 4M _110Jrg 6 a5

13 I - 28 1
4 1729 1/~

'131

5 -1 30 46 -10311 (10 1~ 
r7 in 32 1 1i.

8 7 331
9 -71 34 1 -

"Z.10 o 35*
346 -3

22 1 347 -(•K). -;k • ,•I ,k-•7 3

13 1 38 3)
14. - - 39 

'15 1 , 40 * .. .vv
1611 41
17 - 42
-18 1431_ _ _ _ _ _ _ _ _ _ _ _19 1441 1 --

21 146 -. 4 73
22 I 47 "7/--"
23 48- "" / ,, / .24 499 17 4t
25 Soso _

Comments 
e~cýL lai 0 1

M 13 f15;1 td' '

___________Surveyed By. Date: Instrument Serial # a E Eff . E af oBkg. gI Bkg IC-al. Due Key

___ __ ___ __ ___ __ ___ __ _I WF 4 1 3 Dose Rate Mrlh AI SLWOcaon;W., MO ftec4RangReviwed By: Date: 
DP.1Ro =42

37... DR S Gb Page 5

OP-001 CABRERA SERVICES, INC. Page 15 of 15



Renb. 0 a Radioloaical SU&

OP-001-02 Radiological Survby Sheet
,_n;E7 r ey IirtitaSurveyType /d ~o

L o c ati o n - RS uW 7 
-'a-M p eft&meaResults.

DPN/100M^2.,
No. t 1L 0 1 o

1 27 V"26 - .i.
2 &W 271
3 I 2 3
4- 29
5 30 30 -Y
6 10 31

8 33 3 -1

9 
34410 351 4

I1 361 -
12 371 1\l~
13 38 _1
14 39

5s., .40
16 1 41 _

17 1 42
18 43
19 V 44
20 11 145 1
21 1 46
22 47
23 48' -

24 49
251: . 50-S ho,

Comments
All OM+

Surveyed By: Date: Insirument Serial # a Eff. B f a Bkg. B Cal. Due Key
... ' O,,J. ('r /•(oe=•. / / /• ,,/ 1!•1,*V r1 . Rose Ratemrl WO NS Locatlon

,y Date ,,PM /10 'O .

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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. .. Radiological Su

OP-001 -02 Radiological Survey Sheet

Locaqon: 'RWP# survey " -- Survey Typec _143 Irg.-o 14
Srmear Results
DPM/100cmA2

NO-.c ,, - 0 No. C2 -,-,,
1 or -3 26 _

2 - q 27 "
3 - 28 11_ " ý3 --Y5 153
4 )729 11~ -4.5 R3 -35s
6 - 31
7 91 32

833 _ 173
9 34 M

'10 a* -35 -/1111 Q 36 _ I /.5 't.

121 1 37 -V3
131 38- -*_ ý F141 39

15 40. _ c , / ,-I
16 .41
17 42 a_
18 43 __

19 44 'A 7 "s 17 F
20. 45 _ (i . -. Y
211 1 46
22 47 jo
23 -48 _ t

24 49 I

Commerts

Surveyed By: Date: Instrument Seri•al # Eff. I Erf. a Bkg.I Bk- Cal. Due Key

___________R ew BY: Date: Drc edn

I!
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OP-001-02 Radiological Survey Sheet

LocaU : ~ RP Survey 11 I Surve Type:

9-mear Results
DPMI100cmA2

No.i ci 0 No. a I .,•L -C"O
1 r" 26
21 -1 27 15 1
31 1. #,)1 28 1.r• "' --

-4 -129 _

7 32
8 33, -je Z-- '.
9 34.11147

10 351 11 1

12 37 1
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46 -

47
23 48
24 49
251 50, +

Comments

Surveyed By: Date: Instrument Serial # a Eff.t Eff. aBkg. I0 akg Cal. Due Key
a~X POI____-- 0Yslt0 0 smear - Boun

SP 14 J~S i-J3- LA lI Dose Rate mr•l A/S Location
Direct Readin

_________ R~p~yjDate- 1  LL L1PW1OO cmA2IoIeIn ___ I/-V.1 __ Grab Sample
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Regiion

OP-O1-02Rzicioloiczl Survoy Sho

Radloloqical I

at

iL-.4run: V~ .< pg, Y a 2fI i,,=.,,•l.4P • I',t'•'V •,,,/ 'I"

ýqmar Resuft&
DPM/jOOcmA2 _No. ,'a jIo:. ct.±

71 At 28 la
2 L27
3 - . 28

429
3 30

6 01
32-7 - ," 3 2

'--8 7 133

9 Q (1. 34
16j- -. 35-'

lij _ ;-1l 36
12 37
13. 3--8 -
1 4 2a39
15 I 6 40
16 -T -41
17 -542
18 43
1 9 1 _ 44,
20 -645

21 9_ 48
22 47
23 A •A48-
24 _•_ 49
25 , r_ o,,

Comments

i

r~l eeaV-

0 1idde I
Surveyed By: Date: Instrument ISerial # cL Eff. Eff. ct B p.kg ICal. Due Key ~ ai

111ff -, to-' Dose Rae mrlhr UAI SLocation
Y-, Dae:I irectR~~n

_____________ ple e By; CZre tp- 33)Q3 )OPMwio cmP2
~ 1P'bIPD_____...--- ___ A GrabcmpW

Z- Grb wnE411 I I
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A, L

,Somjtve Rnsulis
0 1PIM/I00usr2

2 ,,

5 1130
6 31
7 32

33 _3

9 34:
10 35~
11 36
12 37. .
13: 38
14 9
15 LO -!

16 41

17 41%r1421
19 1 144
20 1_ 45 .45

21 46.
22. I ,.z',

23 1_ 1#_. _

24 __ i9
25 50

Coment$

OP"-001-02 Rddiviuthkicul SuIvey Sheet

/

JL.~A11 W . ........I "4ou-.

cz, -!

1

r~.

1-;

14

11

C9 4

(&

ceto

x~1

rn
(-~1

OptO--m•,•T•

Jv' C" Y

. ) (LAV7"> t ..-j Lfe U L -r-Ljt4V-A S
/

Surveyed By: Date,•. .g.- nstvnent Serial # ,i-ff. I Eff. a Bkg.l 'Bkg Cal. Due Key 7
44, 9'9&~ A/#.~J 01 A > smear *-1oundarY

6>KA41.f.LA, 424 64P~7 A/ !T Q osseRate mrllv U Nsiocation
_____ jA W4 Direct Reacting- _ A,1 , , , . IB y (1" i OP W/ O G ,m•,2. ... I f .... I " IC ... ,,/' 1__ -"._I _ _, _ _,

1.

I ' / /
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______ __ ___ P. - ~1R ~n 0 _______________-. .. . * . ________ -. dt]i',l~h:. d

cr'nnl JY.~ P I I ~,s~,i'~I

Sietit-r rleisbults A ~ .. ..
__Drtv/i00ci(*ig2

IL kw lzl o __iie-b~&~v

2 27

4 2q 2
5 30 J
6 ews 31
7 mA jis" 32
-8 Am i33 __

9 34 _

10 35 __ 0A
11~~ 36 _

0912 37 1,_3
I13 38 _ _ _ _ _ _ _ _ _ _ _ _ _ _

144. -6 039 _

Is 40
168 4 1 7Z
17 42 42
181 43 el _

19 44 -
20 __ .45

21 _ a
22 __ __ 47.
23 48.. ( A8
24 49 _AW-

-Comments '-. < -re

eBy Date: Instrument Serial #

Re *e4YX: Date:_ _ _ __

3"SUIVU'll 'Shek I

I ý;llr'vny -It
GFIF'sl-- I I

e.:f (A
4&i4:f' ,

u.~ .Zvc14,~rvJ4

tlL~ ~
-1~~~ ..*~

)

m.

-t4,
IN;X-1

L.fUIL'r..L.

qPA1-

~L t~f2~'~

ic

.5

a Eff. 1__ 0 8f,ý kg. _L3Bkg Cal. Due Key

444w OlwreT '7-7 - Y -1 v oose Rate mr/It * AeJLocation

I ~Grab Sample J .. . . .. el I D - H i P
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OPU-0O1-0)2 Ra.diolojicdIl S'u~v'y Sh~eet

~ .23

5 30 1?'4CJL It jt c(AC

7 t..32.
.8 _ c 33
9 34 _

iO 35
I11 36
12 37 _

13 38 _

14~V 39 _

15 _ __ 40
16.__ _ 41

17,1_ 42
18__ _ 43
19 \_ 44/

22
23 _ 41-
24 __ 49

25 50
Comment

-0__L I pfvcný tr

___ Surveyed By: Date, h

Re I vd~ frllj ate

,~ j A, S -j,.,,P .LV1~ pofJ.

)

6'
(20,v-, C

I.-

istrument Serial # e cEff. 13erf. Bk.] a B Csa.Due ' '" Key
,C:111 10Yt. MO -4 ! ýcIC smear '-Ioundway

Ir I f!t " 4f Ito E OoseRatemIr•- - NS LOcaI•n
fired Readlng- I I -'e l lI IDPWIlD•m•A 2

_ _A Ob Sampl
-I--,-' - I:
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COf'-001 -02 R~it Nt kiteical O'LIVL.-W Sileet

1, AC-,C I

I S

DFU1 0uiOOQA2

3 20 
__f1

4 0
5 At30
6 31

'81 1 1 33

10 35 
pwe11 36

12 37 N)_ U S _ -I
13 38 l*AJ ,_ "7

.14 39 4 i
15 40 MA4 0 ~'-
16 41 -A40 A I.~-1 e"--'' 7-
17 42
18 43__. -(p

ALL 44-~~ l~.e- ~~' ~Li~

24 49 ~ -~- C ~ ~ ... ~' .C'2) ~
Comments 3 ~-(-r- P C3 A 7 )ei~.1. L te.

Surveyed By: Date: Instrument Serial # a Eff. 10Eff. az Bkg. Bkg Ce

___________ Id~L /ef- 4 YI 1 Y

15) * '*--to CIO

__

Its E~

i C)I Smear -_. Bounday,
ý)ý Dj ose Rate mrlhr U /S Location

I ~ friDirect Reading

Gramb sample
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"/ "VIWU1 I V [ • R ad oI ol /tiica1 ,I

(0P4)01-02 RadiO I
<- ALj5A-' VA4X ~,r.*,____ __

DP1NIOOc.ie2r LC' L4L ' tatV Z

1 1 2b .
2 27
3 283 _ C i4
4 2 .9
5 - 30 A '. , "• C . .)L ,,.
6 31
7 " 32. " . --r A-.t-s ,,.JO " L.L L. , --..

_s 3. 
-

9 • 34 e.. . . .. . .
10 1\. A5

12 37
13 3 "
14 39 3_ "-'L , T h'LC=.c f1  ."Z
15 40

17 42 _ * , -,,.. ' j -L
18 43
19 44 * Q O-2 e-
20 45
"i 46 _, (4-6") a<,e -" >e6 - rC..P..

-202 47
2 48 __

24 49C) )
50 50

C. oments a (g ') t'. ,- ,

______erU. j 2 e P., - . %
Surveyed By: Date: Instrument Serip l #A I

HAvim•WPH Mv- fntc- -_.... ..... i L• .-. • ._•~ • ..

caI Survey Sheet

itiripy# ut-ifyType. ý ý-_r
A q-t-glif, A r=duaý&m sr -rim K_ 1 OiJ

CgA~~T- 4 ~-u'~-~ C~~~-4 1?~~,r•
1

NVOMO-L- &-m-, Z L cov

ALI

L t--%, (Z

d2~.
~Ac~rI

'Pf.. AL 'ic.)tL"

I.

.C,. J l, Tq .~ -~A r-_.J % .- t ~ c ___, _e c,

t. Fif. cI nkg LAM Col. Duc KvY-

5 7,A T I 1' & 1 1 S m1 - R o.1 1rZ

)

I I __ L .*-T, d- -4
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Rgmijon 0
-i

OP-001-02 Radialoqic=I Survoy Shoot 01

;Lve -surwy 'I vpc:
6314 0 ,LA 13

Smear Results
DPM/lO0CMA2

No.1 a 1-P No. a1
1 13 1 26. L
2 q127
3 1A128
4 1810 29
5 ol10130
6 bg131
7 1 .01 32
8 1'3 33

10 14 135
111 i l1 36
12 .fl37
13 iA38
14 I61 39
15 115r140
16.1 12 1 41
171 42
18- 1 43
19 1 ; I44

F20 4-145
21 51 48
22 47
23 148 -

24 _ 49 -

2L5 I_ý- 501&

Comments

)91 ULntzI

- '%La6 vQ%

91o

63.

'24brLS TV

~7S

*,#1

41,0~
#-o /

3.
/7

19-

,A

('0Ai
%.0)O

(L6 C. -s-l

70

reti

?8rtIS

avk A. OF

-0 ;ýý5/ 15

L1A /s '* 0

Surveyed By: Date: Instrument Serial # a 51f. Eff. a 8kg. Bkg C. Due Ke
__________________ a0 Smear -* Boundary

_________________ ~ ~ ~ ~ ~ 1 C3~,, ~ (O~IP. Oose Rate mrflhr ~ASiciA-0(3 JW1D Mrl~ IReadingReviieweji By: Date: WWI oP/10 cm^2
J "A'j lot 0.1 ' ' Grb Sami e

I
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. pnO _______________ (h ______ r
OF'-Ofll 4)9 P.u11 1h iii ~:d 5~u ~ ~

I.

9

I I''f'J;elii en, •..' I {c.P*I' qJF I'•lO lI'w #Ao W5A-3 VA I - C,

.Sj1wi F RmuLts•

DPtW100lo"2
Tq~. -4 JL n I ol1 0,14 Zb

5 30
6 ~~31 LIi

7 32 /
.8 / 33
9 34

10 35
11 36
12 37
13 38 L 04L -A•..
14 39 1
15 40 /
16 41 _

17 42 _ O_
18 43 _

19 44 1
20. 45 I
21 461

Ze 47
93 _ 48 _

94 49
/25 _ 50

Comments

Suveyed By: Date: ins
//._ _

______________Reviwed y: . Date: -joJ.

1"'iolo liiy Sul uTypu!'> A..7"

7t)tt (,L, L

q-----"iw ýC . z _ C".-.3,-

I

I

ument SeriaI # a Eff. 0 Elf. a Bkg. 0 Bke Cal. Due, -- HVI Key
hA ~ 'j NCff- 41A , i1 .. 0 Smear -'BouridaryI ~ ~ ~ ~ o 6w15. ).J (m* 0 I0 .8&e1j a OoeRnmr/hr _W JS LOcalion

.Direct Rean
• ' DPMIOD crW2"-"-- - -- '- -' "•l.r • crab sample
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Radio logical Surý-w
OP-001-02 Radiological Survey Sheet

• : tY 'r" ! #u v ,yypg.'OfISmear Rfeults ...
OPMI/ OOom^2

No.-cc Ip No. a
2 27 LL"
42 27 1A3$*xIn 

F 1 "'

530 -

7 Z 32 _

*8 1 33
-9 4-( 34 j10

11 36' 42

12 :371
1L3 38 A~lLL~
14 -, 39
15 40
16 - 41( 

9 - A " -- "e17 -,42 "18 43 z

20 1W45 D21 1-( I8 t 
4-22 -R 147

23 19148
424 71 49.

25 Comments

Surveyed By: Date: Instrument Serial# a Eff. 0 Eff. .Ia kg. 13 Bkg Cal. Due Key

_______________-7/ 9Y772% __Q 5-7-0 E 0038Rj Ow inrfl,/ A NS Lowlbof
_____________Reviewed By: Date: h P~n

•~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~P 00•- a1re2. f 
-,•'[.+•17"I-•- ~P'+ • I~'m•
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S-RadioloolcalS*a's

OP-001-02 Radiological Survey Shoot

.o . 0 •I.I".uvey# Typ.:
OQR -pitl/Y - .IOft1
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OP-O01 -02 Rad!OQC21 Survey Sheet

Location: \ RWP# 14 Survey # jSurveyType:

Lab - , 14%(.1pi z o Q0105 e ...... A of. 1

DPM11OOMA2 S., ; e
2 27 --" /e-
3 28 4/ ( +',

4. 29 _ c -- jI aj iirs-.- o57 -e- '-

5 30
6 31__ _

7. 33.2Ii34c

10 35
11 36
12 37 -
13 38
14 39 v--+15 4 w 4• Yd',,----• a +-eaKt. "-a,'• o-,c -a3 0e,-OV - '/
16 41r7 42
16 43 -P U 5
19 44 ~~~6SQre
20 45

22. 47
23 - 48 - ' h

24 4g9
2W50'A p- - v Dr- Yr /f~4/~ ~d

Comments 1 A/ -.

Surveyed By: Date: Instrument Serial # I a Eff. ' Eff. I aBkg. akg ICal. Due Key

___ ___ ___ 1- 0y% ý ( 3q . o smear *-'. Boundary

eviewed By Date: ./ "1 Pd, ng•k. ~~ ~ ~ ~ ~ ~ ~ PN0 cM/ý2/ / v V v V , , o,,,,;

U'I-'-U I CABRERA SERVICES, INC. Page 15 of 15
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( ..
'vision U ( ~2Ioi~ISuRadi.ol9ogical u/

OP-001-02 Radiolfical Survey Sheet

ocation: RWP# " Survey # Survey Type:

Smea Re ' I . .. - . . - -
DPM/lOOcrnA2 C) taq t

No. a jN~o.a si ice k~cio -* -). I
3 26

2 27 *ti~(5 . .
3- 28 1 /a VIML.

IR o. C- A 35 i d

4 29 .. ,tg~ ~A
5 30 1 :?R:5) / ...ý-= 3~1~Y '~i
6 31 -

7 32 -

-8 1 33 ~ L: ze% W11 L.~~3 tc-. A~~k
9 34 C-1 . . a

14 ' 36 .12i i 371 1 1

16 i 41
17 42
18 43

20 45 3"L~~
21 - -1 Y-3 otc ? psL*. ~ i-v~

22 47 1- 1O t ~ ~ C~( ;

24 - 498 -,
25 - 0. paD -vTlc eC l y5W/-8"'% V

Comments •,• -/. 90 - //a ,.,la,. ::,.,1,•

Surveyed By: Date: Instrument Serial# I ctEfft D=. E aBkg.I_ akg Cal. Due Ke
630 ASA i ,i / 0 Smear B...oOai"

• '?f pal "_ _"_. Dlrel Reading
____________Reviewed B3y: Date: L.zi 7 • * OPW1uio cmA24' j Grab Sample

PI14
4441-" 1" r, I c,

t
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PAW .n Rndinlociical Survevs

OP-001-02 Radiological Survey Sheet

Location: RWP# Survey # C) Oj Survey Type:
&(hear R~sults

DPM/lOO0mA2
No. a 1, No. a I•Q.1/.,--i

2I A 27

3 1 16 28
4 -4 29 (a) Ll~ o ~ ~ ~ -'1

55 -I 3gC)
7 3241

-8331 53r /9 34
10 35
171 36

191 1 4-1 1

211 1 46,,
22 1I 47.

23 1 81 1A po 'R rq+e - c
Comments;m

Surveyed By: Date: Instrument Serial # aI Eff. Eff. r, Bk9: Bkg Cal. Due Key

Revi ewed M Dose Rate mDa tIS LoeationReviewed By: Date: DP/D / / •/, D M A2e~l

GrabIO Sampl

I

OP-001 CABRERA SERVICES, INC. Page 15 of 15
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( Radioloalcal,Afion 0
-.I

w wOP-001-02 Radiological Survey Sheet
v

Location: 1RWP# Survey# Survey TyPe:43)aý lop Anb I•o - -- , I ,•••••;/, ••,
S S tfi e r u ts u ' . ..

DPM/100cmA2No. a 10 1 INo.' a 0,.. __C .O1 .

2 - d272 o' j
3 1 I fo 2 8 ,
4 1-q 29 oj, 4fo"A ' JLa(".
51 -- 4 30
6 I31 4c-d
7 I32
*8 33 1 53. ~.,
9 34

-10 35

22 
437131 38 ~-

14 3 9
15 1.40
16 411
17 142
184ments, -- 1 4
19 .44
20 4 5

-21 1 1 46 'Y
22 47
23 48 GA J-)S'a-% "z-
24 E49
25 50 3,~- ~ r ~ ~ ~ ~~zij-

Comments Ava-

Surveyed By: Date: Instrument Serial cc Eff. 0l Ef. a Bkg; A Bkg Cal. Due Key

_______________ q%~. ~t~ 0 Smear '-BoundarY

__ __ec_ Readc bRqv4ewe By: Dat: DP10 cm^2//o.,,,o=,,

I
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r-amloigalcai burveys KaOlOlOalCal 

ve.Ys

OP-001-02 Radic~caI1 Survey Sheet

Locato: 1RP#'Svoy # jSurvey Type: 4 it'S•ear Results ,
_DPM/100cm'2 St;)*f qN.~kNo. a N.1 a

S 210 .27 1 L

-3 I-10 -A r P ~ I- '~ -~.4 29•:i • • , _/5 jqr Lg •- .
5 30 •• - k C2"M& .o. •
6 31 -CJ'1

7 J&32 )
6833 

A
09 34

11 36 11'e12. -37 -

13 1 38 'Q) 1 ~f fU14 1 39 --

15 1 1 40 ~ ~
-16 41 -

17 42
18 43
is1 144 1

24545
21 1 146 1A I3-'o~~s
23 48 -
24 49 -~P5-R±-

1 J ~ 9~v25 '4 1 50, -

Comments

Surveyed By Date: hstwrnent Ser~ia # a Elf. 0Elf. It a kg. 10Bkg Cal. Due IKey

1 IIi-I

__ __ _ __ __ Q3 19 is- 110-003 0 ISmear I Bound

Reviewed By: Daeet :R

IDW
'211 ! .,G 

b a 
:p:e

op4Qo CABERASEoICSINC Pae b.0..
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-c lu v

OP-001 -02 Radii Cal Suirvey Sheet

Radiologi
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J'71

OP-001-02 Radiological Survey Sheet.

Location: RWP#- Survey # Survey Type:

Smear Results %--

No. q No. a J3

1 27 1 1
3 ~ 28 11

4 10129 4a1.S
5 1" 30
6 11131 1-oo,
7 LAfi32
8 1-7 33

141 JQp39 ) 2/
15 40 -,.4&.

16 3- 41mns.____ - -•-,

17' 177 421

21 A.46 , u
22 47 M T6) 9%

48 40 .

2f4 49 r4C6 1k"jtj

Coments rv-

Su--S I SurveyedBy- Date:Instrument Seral # a Eft 1 E. I a Bkg Bkg I Ca.ue .. Ky

Re iewed By: Date: O0 rng
MU L .•,/46._. 

A Gra k" , , = S.,rp• I

UO-UU1 CABRERA SERVICES, INC. Page 15 of 15
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ReAL 0* Ab 0 A; I ; 1 0 -Ift

171

OP-001-02 Radiological Survey Sheet.

Loczatic,: RWP# # Survey Type:

- Smear Results rv.y.......... - - " "

No.- a • No. a 3

-2 27 _ ujj
4 1cl 21 Man• 4 160 3
5 I41 30

7 M 32
-8 1 33 -jeL~I'

9 1 34 " ' "•" -6'

i• .' 7 - . •v,, •/S

17 7 42
18, I 43 - J

21 48 37

13 1 40 3t-4?

•1 .u•-l''• Surveyed By: Date: instrument Serial # a Ef. per. a =Bkg. I8lkg' Cal."'Due Key "141Dose Rat1 mr/hr 1 42 Location

,, _______,_____Reviewed By: Date: . ,DPMI100 cm'2

A G •S a1 4. .

16 OW (a

•Jr--uu I U.ABRERA bERVICES, INC. Page 15 of 15
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OP-001-02 Radiological Survey Sheet

)-71

Location: RWP# Survey #. Survey Type:.1" h ,. , . .. I 6 & ,,--,.4Ay M c.l ofI
Smear Results

No.a 10 No-. a
Lt 126 1 1 ,4~-~~~A\

3, 1 28 1 I , •-6' V"\4' e l 1 2 0 J1 at% 1'. " . ,,
5 301 -L

6 il31 - -3 )
7 -_- 32a8 7,• 33 (•ý -v ••

9 A34 1
10 A 35 1 X-1, Th ~7 7'--11 , 0 7 3'' 6

12 . 313
13 . Jr .38 I _..

141 .11 39 1 'Z . -/S
151 1 1 40w 1
161 Lt 4111 - I

17 1742 0 1.

19 I q 441 1 1
20 451 1 .,'

21 A461
22 47 -V T---(~ 9~.
23 48,3 

A/
25 50 _ "

Coments ko 6p-'"-t L

_______ ___ kv < C. 9__e_______%40___-- _-- __

:ill riLýo. S Surveyed By: Date: Instrument Serial # aEff. 1lEff; a Mkg. 0Bkg 'at.Due" " - Key

,__,__,_•____3 DosoeRatemr/hr U AJSLation.... •,; , Direct ReaCh9n
o./_/_/_ReiewedBy Date,

__ __ __ _ _I_ .A Grab SamfgýI
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,Ahn 0
Radiolociical Su•§

OP-001 -02 .Radlological Survey Sheet
Location: A. A 1 jRWP# Survey # Type:S4-/ A Ibhn 4)10 0 1 IS urve#.,•00•.l.. • .",q. epg. Iof iSmear Results

•DPW/100cm"2

NO.1 a 101No. a 1 J -Plas-4, $AlI~' '1i3 3"%-5''
1 __ 26 , '•4 t41.fsQ.2 __ 27 __L Pt&f3.~h (0 s ~ ~ ~ A.~3 28 _

4 29
5 30 

,6 31i _

7 __ 32

9 34
10 35 _ / " / .'11 36 _ .
121 37
13 38
141 391
16 410
17 42 .___ 0 - "7 L •,

18 43

20 45

21 __ 46 6
21 47 _

23 1 " 8 ._
241 49

Comments

.... _ Surveyed By: Date: Instrument Sedal# a Eff, 0 Eft. a"Bkg. 1Bkg Cal. Due Key
___ ___ __ LA3~ ~-__31 -if 1 0 Smear Ww aounJ - -P4-~ Q E3 cRt mrlhr AI'SLocalUon••"• • '•e,, " Diect ReadingReviewed By: Date: _ 5L., I _...r 1. " -7 " DPM/100 cm^2

4.w L ZQ,§;,O ______-- . I I -i I fi I A Grab Sample-I
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* ° OP-O01-02 Radi01odocal Survey Sheet
1--:;,

/

L ion: . i 1

RW,0P^P Survey S urv.-y Tf

DPWfIOOrCWA2 J4J~ 4  ~.~A.L
No. =No. a

1 26

2 27 I, .
3 38 1

5 430
6 ~~31 •cO''' 1  k-

7 32 1 3

9 34 .
10 35
1-1 36
12- 37'

13 38
14 ICZa39

15 .40
16 L41
17 42 . '

18 43 ; be C _&4_

20 45 1 a

19_ , * •z . L22~ 47 61~-
23 3-

_ _ _ _ _ _ _ _ _ A Ast4./•4 . 4,k i Pi-"9 A Greb ... e

25r 50
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