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St. Albans VAECC Decontamination and Decommissioning Final Remedial Action Report 

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 Enterprises 
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 the 
field 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 SU001 to SU002 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, SU005 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 bulking 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 radiblogical waste materials were removed in accordance with 
MRSSIM guidance.  

<I
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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 

..Characterizatiofi (S&W, 1998), and other applicable regulatory guidance documents 
including MARSSLM.  

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 
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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 17 9 'h Street and Linden Boulevard in Queens, New York 
and includesl5 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 
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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 (SU) 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 Deconunissioning 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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3 ASBESTOS ABATEMENT 
In accordance with the Scope of Work, asbestos abatement procedures were used for the 
remediation of the areas of floor tile containing asbestos with radiological materials. The 
abatement was performed in strict accordance with New York City Department of 
Environmental Protection (NYC DEP) Title 15 Regulations and NYC DEP Attachment 
IV "Procedures for use of Foam or Similar Viscous Liquid in Removal of Potentially 
Friable Vinyl Asbestos Tile (VAT)". The scope of work limited abatement activities to 
radiologically contaminated asbestos containing material (ACM).  

The Asbestos Abatement Plan for this project outlined the requirements of NYC DEP 
Regulations (Title 15). Taylor Environmental maintained an Asbestos Handling License 
with the State of New York Department of Labor. An asbestos variance application was 
submitted to and approved by the NYC DEP for removal of 175 square feet of 
radiological waste containing ACM from the lab area floor of Building 90. The variance 
was issued due to the more stringent decontamination procedures required for removal of 
radiological waste associated with the ACM. Work procedures specific- to asbestos 
abatement activities included: 

* The application of viscous foam to the tiles prior to removal; 
* The implementation of an asbestos air monitoring program; and 
• The application of an encapsulant to the floor subsequent to removal of the asbestos 

and prior to removal of the radiologically- impacted concrete.  
3.1 Objectives 
The objective of the abatement program was to identify and remove radiologically 
impacted ACM and remove the existing drums of ACM without jeopardizing the health 
and safety of the workers and general public.  

3.1.1 Scope of Work 

The initial scope of work for the abatement program was limited to the following: 

9 Removing approximately 60 square feet of vinyl asbestos floor tile and associated 
mastic located on the ramp in Corridor 15.  

"* Remove approximately 115 square feet of asbestos containing floor tile mastic 
located in the High Level. Laboratory, Low Level Laboratory and Counting Room.  

"* Double bag and dispose of approximately 115 square feet of loose VAT located in 
drums contained in the High Level Lab.  

The floor mastic was confirmed to be ACM, therefore the removal action was included as 
part of the abatement.  

3,1.2 Alterations to the Scope of Work 
During the removal of the contents of SU001, Stone & Webster discovered evidence 
indicating that the hood in the High Level Lab was constructed of ACM transite board 
and that a membrane layer discovered in mid-layer level of the concrete floor may 
contain asbestos. To verify whether ACM was present in these materials a bulk sample 
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from the hood in the High Level Laboratory and a sample of the mid-layer membrane 
found in the concrete were collected for ACM analysis. The analytical results confirmed 
the hood was 65% asbestos. The membrane sample analytical results indicated asbestos 
was not present above the analytical method detection limits. Based on the positive 
ACM results the hood was incorporated into the abatement activity.  

Concurrent with the discovery of the ACM from the hood, it was determined that ACM 
containing floor tiles in Corridor 45 (SU005) required removal to allow access to a 
drainpipe from SU001 to SU002.  

Taylor Environmental filed an additional asbestos abatement variance application related 
to the lab hood and floor tiles. The variance application to the NYC DEP included 
additional 725 square feet of mastic and tile and 100 square feet of transite. Abatement 
work was suspended for 8 days during NYC DEP review of the second variance 
application. After submission of clarification to the application, the NYC DEP approved 
the variance.  

3.2 Sample Locations and Collection Methodology 

3.2.1 Bulk Asbestos Sampling 
Asbestos sampling was conducted in accordance with the requirements of the Asbestos 
Abatement Plan and applicable regulations, including NYC Title 15. Three samples of 
the suspected ACM were obtained by using a putty knife. Smear samples were collected 
on the outside of the jar to confirm that ACM was not present on the jar surface. The 
sample jars were sealed, labeled and packed as described in the Sample Analysis Plan 
(SAP).  

3.2.2 Air Sampling 
Ambient and remediation worker personal air samples were collected before, during and 
immediately following completion of the asbestos abatement work in order to confirm 
that the containment structure(s) could be removed without contaminating the non-ACM 
work areas. Personal air samples for health and safety compliance monitoring were 
collected in accordance with the requirements of the Site Safety and Health Plan (SSIHP) 
and the Asbestos Abatement Plan.  

3.3 Laboratory Analysis Methods and Result 

3.3.1 Bulk Sample Analysis 
The samples were analyzed using Polarized Light Microscopy (PLM) performed in 
accordance with USEPA Method 600/R-93/116 with a 24 hour turnaround time.  

3.3.2 Clearance Air Samples 
Air samples were analyzed by an off-site asbestos laboratory using Method 7400 [phase 
contrast microscopy (PCM)]. Twelve air samples did not pass the PCM analysis and in 
accordance with the SAP, were resubmitted for transmission electron microscope (TEM) 
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analysis. Based on the PCM analysis, remediation area SU001 failed final air clearance.  
Samples from this area were re-analyzed using TEM. All samples re-analyzed using 
TEM passed clearance standards. Ten percent of these samples were analyzed using 
Method 7402 as QC verification on the air samples. TabI 3-1 summarizes the results of 
compliance samples collected for the asbestos abatement.  

3.3.3 Asbestos Analytical Results 

Summary tables and laboratory asbestos analytical results for all asbestos samples are 
contained in Appendix A. Table 3-2 summarizes the performance standards and 
abatement goals for the asbestos abatement.  

Table 3-2 

Asbestos Abatement Goals, and Performance Results 

,Asbestos Abatement.Goals - Performance Results
Remove the radiologically contaminated Sampled, identified, and removed ACM 
ACM within the guidelines dictated in contained in the High Level Laboratory, 
NYC Title 15. Low Level Lab and Cdunting Room.  
Ensure removal of previously unidentified Sampled, identified, and removed ACM 
radiologically contaminated ACM. contained in the High Level Laboratory.  
Dispose (off-site) of the drums of pre- Repackaged and disposed of the pre
existing ACM contained in the laboratory. existing ACM in accordance with the 

Waste Management Plan.  
Prevent contamination of surrounding area. Confirmatory and air sampling verified 

containment of the abatement area was 
achieved.  

3.4 Asbestos Waste Management 
All ACM removed during this action contained radiological materials above the DCGLs.  
The waste was bagged, placed in drums, stored in the radioactive material area (RMA) 
and transported for disposal at Envirocare. Radiologically impacted ACM waste that 
existed prior to Stone & Webster's remediation activities were repackaged into 
appropriate containers, drummed and staged in the RMA for transportation and disposal 
at Envirocare. The volume of waste removed from VAECC is detailed in Section 5 
Waste Management. Waste characterization forms and manifests for shipment of this 
'waste material can be found in Appendix C - Waste Characterization Forms and 
Manifests.
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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 Final Status Survey 
l(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 MARRS]M 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 StJO08B 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 SU001, 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 DGCLs 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 
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jackhammer, a HEPA 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 SUOO1A and 001B 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 externally 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. AlD 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 
(Ludlum 44-9), attached to an extension, was used to access the pipe. The survey was 
limited to 48 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 levei) 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 St-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 SUO04 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 
are included 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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Table 4.1 
D&D Objectives and Performance Results

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

Remedial Actioni ObjectiVes 'P jerformance Restist 
Mobilize and prepare site for D&D 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 Final Status Survey used MARRISM 
contamination areas consistent with the approved statistical method and all SU 
NRC approved modified DGCLs. were below DGCLs.  

4- toe&Wese

Stone & Webster 
January 2003
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5 WASTE MANAGEMENT 

5.1 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 
opening 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 plano 
(WMP), until transpoi-tation to a licensed treatment, storage, and disposal facility. All 
stored wastes were pioperly labeled in accordance with the WvMP. 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 following explains 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.
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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.
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Table I 
Asbestos Abatement Air Monitoring Data Summary 

St. Albans Care Facility 
Queens, New York

I

J

9/19100 01 Baseline OWA9 - Inside X-ray room 28.0 0.012 
02 Baseline OWA - Outside Room #RT-4B <12.7 <0.005_ _ 

03 Baseline OWA - Corridor by exit door #RTS 26.8 0.011 

_ _04 Baseline OWA - Corridor by Room #RT1 27.6 0.015 

Os Baseline OWA - Corridor 7 feet In front of double doors 40.8 0.016 
06 Baseline IWAI - off ramp north side 36.9 .0.015 

07 Baseline IWA - 7 feet off ramp southeast 30.6 0.012' 
08 Baseline IWA - 10 feet off the ramp east 28.0 0.012 
09 Baseline IWA - 1o feet off the ramp west 40.8 0.017 

10 Baseline IWA - 7 feet off ramp northwest 25.0 0.014 
FB-1 Field Blank NA

7  
<12.7 NA ,,, 

10/10100 01 Baseline OWA -1st froor, 7 feet In front of bsmt stairwell 32.5 0.013 

02 Baseline OWA - At basement entrance door 39.5 0.016 

03 Baseline OWA - Bsmt corridor, 7 feet east of rcom #RT-4B 29.3 0.012 

04 Baseline OWA - Inside personnel decon. clean room 34.4 0.014 

05 Baseline OWA - Outside personnel/waste decon units 34.4 0.014 

06 Baseline IWA - north VOID' VOID OVERLOADED 

07 Baseline IWA -south 57.3 .0.023 

08 Baseline IWA - center VOID VOID OVERLOADED 

9 Baseline IWA - northeast <12.7 <0,005 

10 Baseline IWA - southeast <12.7 <0.005 

11 Baseline OWA - At negative air machine exhaust <12.7 <0.005 
FB-I Field Blank NA <12.7 NA 

FB-2 Field Blank NA <12.7 NA 

01 Containment OWA - 1st floor, 7 feet In front of bsmt stairwell 118.5 0.046 <0.001 

02 Containment OWA -At basement entrance door 79.0 0.029 0.001 
03 Containment OWA - Bsmt corridor, 7 feet east of room #RT-40 55.4 0.021 <0.001 

04 Containment OWA - Inside personnel decon. clean room 89.2 0.034 <0.001 

05 Containment OWA - Outside personnel/waste decon units 56.1 0.021 <0.001 
06 Containment OWA - Inside waste decon. unit - holding area 163.3 0.061 <0.001 

07 Containment IWA - southeast <12.7 <0.005 

08 Containment OWA - At negative air machine exhaust <12.7 <0.04 
FFB-1 Field Blank HA <12.7 NA 

FM-2 Field Blank NA <12.7 NA 
10/11/00 01 Coetainment IWA - north side VOID VOID OVERLOADED 

02 Containment IWA - west side VOID VOID OVERLOADED 

03 Containment IWA - east side VOID VOID OVERLOADED 

04 Containment IWA - center VOID VOID OVERLOADED 

05 Containment IWA - south side VOID VOID OVERLOADED 
06 Containment OWA - Basement corridor by room #RT-9 31.8 0.007 

07 Containment OWA - Basement In X-ray room 22.9 0.005 

08 Containment OWA - Basement by exdt door RT-5 29.3 0.006 

09 Containment OWA - Basement corridor by room #RT-4B 20.4 0.004 

10 Containment OWA - 1st floor by entrance VOID VOID OVERLOADED 

FB-1 Field Blank NA <12.7 NA 
FB-2 Field Blank NA <12.7 NA 

10/18/00 01 Containment OWA - 1st floor by entrance 45.9 0.016 

02 Containment OWA - By bsmt stairwell 73.2 0.025 <0.001 
03 Containment OWA - Bsmt by room #RT-4B 63.7 0.022 

04 Containment OWA - Outside personnel/waste decon units 38.2 0.013 

05 Containment OWA - Inside personnel decon clean room 66.2 0.025 <0.001 

06 Containment OWA - Inside waste decon holding area VOID VOID OVERLOADED 

07 Containment OWA - At negative air machine exhaust 19.1 0.007 

08 Containment OWA - 1st floor by entrance 27.4 0.009 

09 Containment OWA - By bsmt stairwell 15.3 0.005 
10 Containment OWA - Bsmt by room ORT-4B 47.1 0.016 

11 Containment OWA - Outside personnel/waste decon units 26.1 0.010 

12 Contafnment OWA - Inside personnel decon dean room 25.5 0.009 

13 Containment OWA - Inside waste decon holding area VOID VOID OVERLOADED 

14 Containment OWA - At negative air machine exhaust 24.6 0.00B 
15 Containment OWA - 1st floor by entrance 35.7 0.019 
16 Containment OWA - By bsmt stairwell 45.2 0.026
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19 Containment

OWA - Outside mersodnel /waste decon units

OWA - Inside personnel decon dean room
<12.7 <0.007 
33.1 0.018

20 Containment OWA - Inside waste decon holding area <12.7 <0.007 

21 Containment OWA - At negative air machine exhaust 35.7 0.021 

.F-1 Field Blank NA <12.7 NA 
F8-2 Fid Blank NA <12.7 "NA 
1P8-3 Field Blank NA <12.7 NA 

10119/00 01 Containment OWA - 1st floor by entrance 39.5 .0Q14 <0.001 
02 Containment OWA - By bsmt stairwell 36.3 0.013 

03 Containment OWA - Bsmt by room #RT-4B 45.9 0.016 
04 Containment OWA - Outside personnel/waste decon units VOID VOID, OVERLOADED 
05 Containment OWA - Inside personnel decon dean room VOID VOID OVERLOADED 
06 Containment OWA - Inside waste clecon holding area VOID VOID' OVERLOADED 
07 Containment OWA - At .sdgatlve air machine exhaust <12.7 -0.004 

08 Containment OWA - 1st floor by entrance . . 17.8 0.006 

09 Containment OWA - By bsmt stairwell 49 0.017 
110 Containment OWA- Bsmt'by oomo #RT-4B 29.3 0.011 
11 Containment OWA -Outsidepersonhael/waste docon units 64.3 0.02-1 - <0.001 
12 Containment OWA - Inside personnel decon clean room 25.5 0.009 

13 Containment OWA - Inside waste decon holding area 42.7 0.015 
14 Containment OWA - At negative air machine exhaust <12.7 <0.005 
15 Containment OWA - tst floor by entrance 43.9 0.012 

S" " 16 Contalnmnent OWA - By bs.•t stairwell 54.8 0.Ci5O .- " 

S17 Containment OWA - Bsmt by room #RT-4B 41.4 0O'12 
S18 Containment OWA - Outside personnel /waste decon units 24.2 0.&07 . 0.003 

19 Containment OWA - Inside personnel decon dean room 35" 0.010 

"20 Containment OWA - Inside waste decon holding area 39.5 0.01 
S 21 Containment OWA - At negative air machine exhaust VOID VOID OVERLOADED 
F P-I Field Blank NA <12.7 NA 

F* 52 Field Blank NA <12.7 KA 
FB-3 Field Blank NA <12.7 NJA 
01 Clearance IWA - Basement lab west <12.7 <0.003 
02 Clearance IWA - Basement lab east <12.7 <0.603 
03 Clearance IWA - Basement lab center <12.7 <0.003 <0.001 

04 Clearance IWA - Basement lab north <12.7 <0.003 

05 Clearance iWA - Basement lab south <12.7 <0.003 
06 Clearance IWA - Basement corridor tant 15.3 0.003 
07 Clearance tWA - Basement conrdor tent <12.7 <0.003 
07 Clearance EWA - Basement corridor tent <12.7 <0.003 

09 Clearance - WA - Basement corridor tent <12.7 <0.003 

10 Clearance tWA- Basement corridor tent <12.7 <0.003 

11 Clearance OWA - 1st floor by entrance <12.7 <0.003 

12 Clearance OWA - Basement entrance stairwell <12.7 <0.003 
13 Clearance OWA - Basement by room #RT-40 <12.7 <0.003 

14 Clearance OWA - Basement by room #RT-4B <12.7 <0.003 
15 Clearance OWA - Basement by X-ray room <12.7 <0.003 

FB-I Field Blank OWA - Hallway south of crawl space access <12.7 NA 

PFB-2 Field Blank OWA - HEPA exhaust <12.7 NA 

FP-3 field Blank OWA - Decon station shower room <12.7 NA

'NOTES : 
1 

f/mm
2 

- fibers per square millimeter (expressed for blank results) 
f/co - fibers per cubic centimeter 

PCM - Phase Contrast Mlirescopy Fiber Count by NIOSH 7400 Method, Revision 3, Issue 2; August 15, 1994.  
4 TEM - Transmission Electron Microscopy Fiber Count by NIOSH 7402 Method 
s OWA - Outside Work Area 
SIWA - Inside Work Area 

7 NA - Field blank samples are used to correct fiber counts on samples submitted for laboratory analysis and cannot provide data for total fibers.  
" VOID - Sample overloaded. Sample not analyzed.

Air Monitoring Page 2 of 2

Table I 
Asbestos Abatement Air Monitoring Data Summary 

St. Albins Care Faclilty 
Queens, New York



Table 2 
Personnel Air Monitoring Data Summary 

St. Albafds Care Facility' 
Queens, New York

i0/18/00 01 Edward Johnson VOID VOID OVERLOADED 

02 Edward Johnson VOID4  VOID OVERLOADED 

FB-1 Field Blank <12.7 N 

FB-2 Field Blank <12.7 NA 

10/19/00 01 James Brackson <12.7 <0.054 

02 James Brackson <12.7 <0.054 

FB-1 Field Blank <12.7 NA 

FB-2 Field Blank <12.7 NA _ _ _

NOTES: 1 f/mm2 - fibers per square millimeter (expressed for blank results) 
2 f/cc - fibers per cubic centimeter 

3 PCM - Phase Contrast Microscopy Fiber Count by NIOSH 7400 Method, Revision 3, Issue 2; 
August 15, 1994.  
4 NA - Field blank samples are used to correct fiber counts on samples submitted for laboratory 
analysis and cannot provide data for total fibers.  

s VOID - Sample overloaded. Sample not analyzed.

Page 1 of IACM•,s



Note, 
'PLM - Polarized Light Microscopy by EPA 600/R-931116 Method 
STEM - Transmission Electron Microscopy Fiber Count by NIOSH 7402 Method 
5None Detected - no asbestos fibers detected

I.0

page 1

Table 3 
Bulk M4ater1ia ACM Data Summary 

St. Albans Calre Facility 
queens, New York

002 12" X 12* floor tile fisrt main corridor, outside electbi room -c1% Asbestos >9917 i-fc-A estos Tisibetos ->GfcnAbs~ 

003 12" x 12" floor tile lant main corRridr outside electric room <1% sbestos >79 1 3>9Non-Asbestos IAbto9 >ORWns os 

-604 12T x IT n=oo tile mas=i Usmt main corridor, outside eecRic -rom -I% Asbestos >9 Wi9% NonAs %0 TiTiejooiia :M9% Ncn.AsBesloa 

--- T - 12" x 12- floor tie mastic .strrt main corridor, outside-Welcric-room Zfr-Fs - >-9-9"/-fo-n-Asbest-os .%Cesie- 79%NnAeio 

0(6 12' x 12' floor tile m-asic donic main corhidor, outside electric room cl% Asestos >ONW-sbeto 5% Chuyaod >97%N -sb"Wst 

OT Mastic ressdan Laboratory 1%Aeto 1. Cssi >UtL37. fon-Asloostos 

008 M'astic residue Laboratory c-1% Asbestos >9% o-Ab o 2.3% clrysovsi >97.7% Non-Asbesos 

009 Mastic residue ..aborator cl% Asbe-stos >-99% iion-Asbestos 1.4% Chrysotile 98.6% Nan-Asbestos 

010 Hooarlayer dowes4"in Laboratory <I Abeto >9 WNonmseý <l.G%Chrysotle. ;99% Na-Asbeslos 
concrete 

Oil Hood panel Flood In high level laorator 65% clirystie 3-95% -Catcite 

G12-i Pipe insulation Noste Detected' 100% Cellulose 
Layers1 

022-2 P'ipe IslatsiSonl 2 on Detected 
Layer 2 75% Clirysotlle 

012-3 Pipe Insulation ~ O% Cellulose 
Layer 3 10% synthletic 

VT ent corik ffon--Oet ý 10% or 

SPipe mudI 8W% Clrysotile 20%1 ca-lct-e 

CLS--GL-1620% Clirysodle, a% ellulo-se 
75% Synthietic

0
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Stone & Webster 
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0 
Stone & Webster 
Engineering Corp.

0 
CHAIN OF CUSTODY RECORD

PROJECT: lSWFE Pmia.-. P d '

Address i 

City .. , State ZipCode 

C~tt-e eAS4N

Sample I.D. No. and 
Descriotion n�t�

4'

Tin,�

IC

c=

Site Contact

Telephone #: 

7 1~z-AP/

5)

'71f' - z' -- ,:./I

0

- MA

"0 
0) 0lfoc ;L 0 1: 1 i 1 1 De*ito ML 1W ~ --~- COMMENTS

.

0

eeren~ILce #:

Turnaround Tune: 

- 24 hours 
48 hours 
72 hours 
I week 
2 weeks

4

1r. ge . o.
Sample Dipasal: 

• Disposal by Lab 
Return to SWEC 

Archive

Date:

C2C Requirements: 
7Jy j t qr~e-eoS-1 

seg 9oA Mar¾ino
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Smooth Feed SheetsrM

S

Client: 5ý,,-E r W 6rr-' 
Sample ED: by-am o o • ) 

..Collected by: gp-ý __NU 

ate: t. -- I/-.o Time: I(o 0Z 
Preservative: , 14-C) QJ-v.ýc AiT 
Tests required:- -I 

C-)t/ -,P-3 * •,v-9o 

Client: W10--. e
Sample ID: p o IM 
Collected by: . U a I'3AI.o 

Date: - - Time: voo_ 
Preservative: On e_ 
Tests required: 

CL1-i c) &r~ 
Client: , b -V ..  

Sample ID: b r-u . wLO_ 1 3 q4 -3) 
Collected by: yy. c } np 

Date: (0-19-0 Time: 10Oo 

7 ~reservative: hlj ..  
Tests required: 

e -I , -3 $ 9--•o

Client: C-ThYO W -

S§ample ID: •u ao~. / ,• 
Collected by: jAA -_c. Cc)mr 

Date: to- Jq-O0 . Time: 1i(f0O_ 

Tests required: 

Client: o ] 
Sample D: 
Collected by: tM& 1%J' o 

Date: -q-.OD Time: ((•,o 
Preservative: Mo 
Tests required: 

C_-, (4 14 , 3 1 ` _€_r , - 10 

Client: 2 • - T W 

Sample ID: Dr r 0A yo..  
Collected by: y • I .  

Date: LO- 19 -Do Time: 6 0,._ 
Preservative: ' \ . j
Tests required: 

c-t(L1 j, #. g- 9b

Shipping Labels
5AVERYO

Use~template for 51630

Laser 51630



Cudin or 
Custody Record

Quanterr*
QUA-4124 

Client Project Manager Date Chain Of Custody Number • 

S'ToNe $. LI - C_ /WA,?, /i -.. 47624 
Address 'Taefefhone Number (Area Code)lFak Number "Lab Number ZL/_5 r,,,- n 7/,1•7 -Z1 : 7i4F-2V -?6l P.age. '__L of 
city Zp Code Site Contact .An.lysis 

Project Name Carrier/Waybill Number 

ST,. AL.-.,, i , VA- r7-f A 
ContracPurchase OrderlQuote No.  

Sample I.D. 0o. and Description Date Time Sample Type VTote Containers Presenvative Condition on Receipt .  

e ype N 
/O-Gc WA ýlVV, LIK 0 90 GPJA A 12-b~.& X _ _ - - - -

L.A 0 C, 05L Co N c a~i e &9/-T o600 6!JAMg U ', L. C? i2tx 
L l,• C20C4 .. r.. 4N" ao.-.. -oc •6 ...d & r• , iz d.t.. ,&;I I XJ ,,./ 

L--A6 C0"7' wocD .D 10-5-oo oo 0•%-, . L __ _ _ __,.-- --' 

Special Instructions 

Possible Hazard Identification Sample Disposal 

0 Non-Hazard C3 Flammable E Skin Irritant E Poison B 'nknown 0LJ). Retvrn To Client El Disposal By Lab' Archlve For ' Z Months 
Turn Around time Required 00 Lave# Project Specific. (Specify) .  n -No.ynat x • ust, C.,c.D W-,D I</ I Del" r11. On. E,,l.m ' i 
1. Relinquished 'j," ./ Data Time 1. Received By Date . Time 

2. Rllnq"d By ,Date Time 2. Received By Date Time 

&. Relinquished By Date Time S. Received By Date Time 

Comments ." I -i/1 47vL __ Al/ /
DISTRIB.UION: WHITE -rays. wit Sample; CANARY - Returned to Client with Report; PINK - Field Copy

I -

3 6-eý: Rc,ý) MA 9 -1





U--

i. jL -,n*, v 

IVIHAJLVIV 

do XJLIJLNvflc) (laiLlwil 

a9vxavd (IHJLdaaxa 
r -H :.4 1 VI/'V 
IVI :IAIJL3VOI(IVH99 

4-31JLON



Client Project Manager Date Chain Of Custody Number •Tov•-• T•F_.M •otc &_yz/•.•e_ 4//-• 4 4 . . 4 426 
Address Telephone Number (Area Code)/Fax Nualcber Lab Number.  "2% "/ F- 8( 7 Ir- _' F, peof _ 
city 2, tea code -Sit contact " .. Anglys/ f 

Project Name CarrIerlWaybill Number 

Contract/Purchase Order/Quo.te No.  

Sample l.D. No. and Descfiption. Date 'ime Sample Type Total Containe•rs • Condition on Receipt.  S ... .... . ~ ~~Volume Typeeto: ____CndtinonReept_".__.  

_ _ __ _ I A.i A~4 _ 

SA •SS 3C>. -ZQ( 
SA,.59S 3 t? _ _X I. ,_en 
"_SAs VYzX.0 

.SA /SS.'o )x, . V I v 

Special Instructions 

Possible HnPrrn IdentificationP onSamp Tle Disposalya Dat " 

LNon-,azard ,.. Rmal E. Skhn Irri,,tant _Poison BUnko IB'et,,TOcient DisposiBy Lab. 2r;ve For__" __ Month, 
Turn Around Time Required CC Level Project Specific (Spechfy) 

I.Nrmal [us E.. E I. Min.  
1. Relinquished• . u Date 1.m-",. Received By Date Time 

2. Relinquisfie d By Date - 1 -7 me 2. Received'By D ate .Tithe 

. Relinqused By Date me . Received By D -. .  

Comments 

77 7-,TLdJA-4124jiz) )1/tZ~~,~/ 'j

DISTRIBUTION: .'.' (TE- Stays with Sample; CANARY. Returneq to CdIent wlth'Report.PINK- Reid Copy - . ' " J ( ~~~ ~ ~ ~ -4 ke" .Uc ,es " .p ,Of4M,••g.•,•,...,..•,
(

0UA-4124

* ,. Quant�rwa





4f 
91". dM - opis ignos dujw g ý jopýuoo Bm 

Jesup Ul Bale luls Uc§ejl!V;fl) Lgeauaq tPUa4 5qtdýid LPWA UDEMUOO!VOJ ISUO 

ople Wo$ dwl-Ij ýDL JOP.Woo ftowm LPU", UOWU= UQj! Ssalums epis wm dww R isý.  
ffoSS= qVIM4 WWA= 

NOUdIN0820 NOLLVOO-1 NOI.Lqa-jioo 

On .60PI-l-,03 v WoON 4s"M "Woll Sugunco) a jiNn AaAuns
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CL 

Cld

Ei cv 
.N 
Im 
co 
CV 
Cl

LU 
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cc 

LU 
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co 
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SA6SS301XX 1Stainless steetfcast iron comumn trench crossing cotrldor 45 ~t seider 

WASS=OXKc Stabims staelfbast irokn common trench cnwsiig ccriciot 45 swOl side 
SABS8302XD Stin less steel~cast iron camrnw tmch cross5v con~tor 45 center - Dupffts Sample

U.

7*

I.

m 

rr

m 

r, 

0) 

M 

IF



SAIS30IOC.Stainless staed pt~ng trenc~h below high level Wa sink 
SAl 4S$02XX StalnWaess steap- pipinq ,rnd uner high leveil ab fume hood drein north end 
SAl S8303XX Stail~ess steel Wiing Irench under hkjh level lab fume hood drain soulh end 

p $SAI M4 staoes stewi 2ýg treno Wow taw laveJ leb sink norfhwmt comner 
SAISS05XXSlailess stee piphlo, beh betow UST area 

SA ,,S06t &inless steel poqng trenchi motoi of lTow ievd. sink and UST drain lIne 
SIS3MStainless steel plping trench below low level la iknorth~east oxarne 

I~ _3SO9XX east froa ipbig troench beneý amergenric shomr drain area 
SAl SS3lOVX Stainless steel/cast iron common trench apo~dnialy 4 ft Oas of emerwMn shm-er drz1 

KSAI SS31 I IXX stajriees ste-eyeast iron comrno trench S -Wpazknaly 8 ft east of --emerga shmow dr &a 

S~l SSSI 1)0 1 Stainles steel/cast iron wrnmmn trench pproxirrmaW l8 Rt eastof emffertec showerdrain

N, 

*0 

U' 

�0 
p 

'0

((

0 

m 

m 

1-4 
0 rn 
�j)

ro



Chain of 
Custody Record 
OM-A4124 

Address 

M4• A-,%A

erra-E
. 1 tVJc.4 fwaa

I IfrVl 774A11 i�9
I eiepnone Number (Area Code/axý Number Lab Number

Date CDhain OfCustody Number

44I
City .lt Z0 -Od Sit Conac a Vt O Page ======of L 

cod Sie o Analysis 
Project Name CardarAlftybfll Number (1_A6.C I 97 - & v- -17-I F~ tY 
Coniract/Purchaise Ordet/lQ,,ote No. (/ - I 

UsA.S Cile co 12,) etLrr J>ACWA-?-97 p-D boo D.0-0 0 __ ___ 

Sample LO, No. and Description D.ate meTotal Contanr Proseivaive Condition on Receipt 
TieSamplew Volume Type No. __________ 

12!~ 2o-& V a- :0 lh PL- ff~ 

Possible Hlazard IdniiaintpeDisosal 
n NVon-Hazarci El Rammable 11Skin Irritant [Poison s *Stkaw 'T ERern To Client EiiDisposal By Lab k~Crchive, For 1Q.- Months Turn Around r'ime Requirea OCCLove/ Project Specific (Specbf-y) 
El Normal NRush Et Elit. ll,.  

.1 eiquished 
Date Time 1. Received By Date TIMe f2-oo 

2.ReinquDate 
Tim 2.Rcied By Date Time 

S. ReltnquisheddB~y Oate, Time 3. Received By Dae imfe 

Comments 
P`- C POA ReSO/f (,-Tr 240 7-IM 7RV/4-OtL 47 (W-YA' 4K~A 16 bg~~'.A DIS7ThBuTIOPJ: WHITE - Stayvs with Sampnle; CANARY - Reur toc~, 01h .11,,. 1. 79

.*-OIr - --)a rw-, I I
i



Smooth Feed SheetsTM

Client:
Sample ID:

Client: TEXr0 ' w• 1 7TY
•ample ED: zi•OZ- f 
•oliected by: /7 ~••~. .  

Date: 1 z - 17 - 04 Time: 1 z o 
Preservative: uoQEF 
Tests required: P9, r€-ciVc cey4't/sd61JS , 

K& 10+-es# c;&ScL 6K I "lj 0t zir/r-edstocwr

Client: 
Sample ID: 
Collected by:

Time:

Client: 
Sample ID: 
Collected by: 
Date: Time: 
Preservative: 
Tests required: 

Client: 
Sample ID:

Preservative: 
Tests required: 

Client: 
Sample ID: 

Collected by: 
Date: Time: 
Preservative: 
Tests required: 

Client: 

Sample ID: 

Collected by: 
Date: Time: 
Preservative: 
Tests required:

mAVERY® Shipping Labels

4 Collected by: . O 
-Date: IZ--oo Time: Z,00 .  
Preservative: po,• 
Tests required: f H1, reatcJ-iIe cY4 n f , 14. " 
OhJo wO I -P" I Q4. £, Oax Id e- e

Client: 9'TbrjP t' LAeP•gY•C Sample ID: ./ 2-/ ' 

Collected by:. / •//v 
Date: L_2_-1--o 0 Time: 12,b...  

Preservative: .AJ1 
Tests required: 41 reccAeyai/,

Client: T, h , Wux•'A•A 
Sample ID: 2tu--ol /," 
Collected by: j.- A/ -6 
Date: 12 - /7-Oo Time: 0,0 
Preservative: 
Tests required: - reo7'tI c•yo,•(4 

0 'ovlkl-e'/ter-kf7I4jC 0 l 2jd7Io

Client: Snor-l : ] -
SampleID: 5 (5, 

..Collected by: 

ate: IZ-Iz--e: Time: ....  
Preservative: Vk

Tests required: OA.)rectc-7v1. cycwnI4/&,iA

Collected by: 
jDate: Time:

Preservative:
[Tests required:

Use template for 51630

I

Date.-

Laser 51634D



0, 
CAUTION

RADIOACTIVE MATERIAL

kCCOUNTABILMTY NO. R NONE 
IO on . REQUIREI 

)MCRIPTION OF MATERIAL 

CONTAMINATION DATA 
3URPACE CONTAMINATION ON MATERIAL 

blta-Gamma-r i.1100=m2 
1 ..... -/// ... .,

RADIATION DATA 
3URFACE DOSE RATE 

0. o 0o y uwmlhr 

, ESTIMATED CURIE CONTENT 

SPECIAL INSTRUCTIONS 

IEPRESENTATIVE DATE t - 2. / ' + • 
I6 =

ITEM NO.  

CAUTION 

A 
RADIOACTIVE 

MATERIALS 

CONTAMINATION LEVEL 3- ri.//me 

RADIATION LEVEL 

DATE_ _______ 

R. C. TECH. .  

RESP. PERSON / e j.A<.  

DESCRIPTION

'V
4: - I



0
C *

0 CAUTION

RADIOACTIVE MATERIAL 

kCCOUNTABILITY NO.OR [ NONE 

DE.CRIPTION OF MATERIAL 

CONTAMINATION DATA 
JURPACE CONTAMINATION ON MATERIAL 

Beta-Gamma 41_ -_______ m2 

Alp" p 77;Z UUCDOO DAT 

RADIATION DATA
SURFACE DOSE RATE,.  

0. D/O mzmibr 

ESTIMATED CURIE CONTENT 

SPECIAL INSTRUCTIONS 

REPRESENTATIVE DATE

O 
CAUTION

RADIOACTIVE MATERIAL 

ACCOUNTABILITY NO. O I NONE 
opt LREQUIRED 

DESCRIPTION OF MATERIAL 

CONTAMINATION DATA 
SURFACE CONTAMINATION Of.ATERIAL, 7 ..  

Beta-Gamma 

Alpha uuvý1OCM2 

RADIATION DATA 
SURFACE DOSE RATE 

ESTIMATED CURIE CONTENT 

SPECIAL INSTRUCTIONS 

REPRESENTATIVE DATE

O CAUTION

RADIOACTIVE MATERIAL 

ACCOUNTABILITY NO. NONE 
R EQUIRIED 

DESCRIPTION OF MATERIAL 

CONTAMINATION DATA 
SURFACE CONTAMINATION ON MATERIAL 

Beta-Gamma - 000 .M
2 

AlpbA 
uloo2 

., ~~RADIATION DATA .. .  
SURFACE DOSE RATE RAITONDT 

ESTIMATED CURIE CONTENT 
mfl~lcUideS 

SPECIAL INSTRUCTIONS 

REPRESENTATIV DATE -.00- -

(



t . 14-Nov-00

Barringer Laboratories, Inc. CLIENT SAMPLE REPORT
15000 W 6th Avenue Suite 300 Golden, Colorado 80401-5047 (800) 654-0506 (303) 277-1687 Fax (303) 277-1689

Pr � � - - - - - -

Work Order 0010228 
Project: HTWR St. Albans VA, Queens NY 
Analyte CAS& MF N+eiOd

14762-75-5 EPA 520-C01M 

"10028-17-8 EPA 906.0

Client Sample ID: Comp Sample #0002 
Tag Number:

R~IJt + ~I~m2 Imi f~,~I In

0.64 ± 1.4 

0.18 ± 0.30

2 pCI/g

0.5

I

pCiig

Lab Sample ID: 0010228-01A 
Date Collected: 10/2612000 
Matrix: Soil 

Prepped Analyzed Analyst 
11/08/2000 11/09/2000 JCP

1 11/08/2000 11/14/2000 AWT

Qualifiers: ND - Iýot detected at the reporting limit J -Analyte detected below reporting limit 
B -Analyte detected in method blank L - Contract/Client reporting limit exceeded 
Z - Sampol > 10 times blank result M - Maximum contaminant level exceeded

E -Value above quantitation range 
R - RPD outside accepted recovery limits 
X - Duplicate sample(s) < 5 times limit

Batch 

P7935 

P7924

S - Spike outside accepted recovery limits 
Y - Unspiked sample > 4 times amount spiked

Pagel of I

'.lipnt-

Tritium, total

(,A

T? Ulf ± 0 Q1 ma I 1-4t rIHi.. " 4



Date: 14-Nov-00

Barringer Laboratories, Inc.  

15000 IWthAvenue Suite 300 Golden, Colorado 80401-5047 (800) 654-0506 -e303) 277-1687 Fax (303) 277-1689

Client: Stone & Webster - Boston 
Project: HTWR St Albans VA, Queens NY CASE NARRATIVE 
Work Order: 0010228

All reported values in this report have been rounded to the correct number of significant figures. All calculations have been " 
performed before applying significant figures, therefore, not all calculations may be'reproducible with the results printed in this 
report.

/•

Page Iof I



)4
STL St. LouIS 
13715 Rider Trall North 
Earth Ct. MO 63045 

Tel 314 298 8566 
Fax 314 298 8757 
www.stF~n-CLo m

ANALYU[CAL REPORT

PROJECT NO. VA 

St. Albans 

Lot #: FIA080114 

Tim Taylor 

Stone & Webster Engineering Co 
245 Summer Street 

Boston, MA 02210 

SEVERMN TRENT LABORATORIES, INC.  

Project Manager 

February 5, 2001

STL St. Louis is a part or Severn Trent Laboratories. Inc.

J..

4�

SEVERN 

TRENT 

SE]"I'VICUS



K.

.............................. ........." ... -. ý-.- .. ..

Case Narrative 
LOT NUMBER: FlA080114 

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/Nouconformances 

'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.

I



MEtHODS SUMMARY 

FIA080114

ANALYTICAL 

PARAMETER METHOD-
"PREPARATION 
METHOD

STRONTIUM 90 Sr9O-Y90 cal DOE 7500-SR MOD

.References:

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

0

e . ,- I -w;• . .. . I . :. . . .. , .11ý:.. ý . I.. . --



SAMPLE SUMMARY 

M1A080114

..-WO SAMPLE#

SAMPLED SAMP 

CLIENT SAMPLE ID DATE TIME

DTCWS 
DTCW8 
DTCW9 

DTCXA 
DTCXC 
DTCXD 
DTCXE 
-DTCXF 
DTCXG 
DTCXH 
DTCXJ 
DTCXK 
DTCXL 
.DTCXM 
DTCXN 

. DTCXP 
DTCXQ 
DTCXR 
DTCXV 

)TCXW 
D DTCXO 
DTCX1 
DTCX2

I•., e--!

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 

Ol 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
023

SA5SS301XX 
SASS3302XX 
SASSS303XX 
SA5SS302XD 
SAISS312XX 
SAISS313XX 
SAISS314XX 
SAlSS315XX 
SAISS314XD 
SAISS3 01XX 
SAISS302XX 
SAISS303XX 
SAISS304XX 
SAISS30sXX 
SAISS306XX 
SAISS307XX 
SAISS308XX 
SAlSS309XX 
SAISS31OXX 
SA1SS311XX 
SAISS301XD 
SAISS309XD 
SA1SS311XD

01/03/01 

01/03101 
01/03/01 
01/03/01 
D1/03/01 
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 
01103/01 

01/03/01 
01/03/01 
01/03/01 
01/03/01 
01/03/01 
01/03/01

MUA.&J5Iza

.me analytical rsults of he samples listed above are presented on the followni pages.  

- All calculations are performed before rounldlng to avoid round-offermis In calculated results.  

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

-This report must not be reproduced. except In full. without the written approval of the laboratosy.  

-Results for-the following parameters are never reported on a dry weight balsr Color. Corrosivity, density. fla.hpoint, ignkablilty, layers, odor.  

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

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 
IS5OC 
15:OC 
15iOC 
15:OC

. ý4



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS301XX 

Quanterra, Inc. -. Radiochemistry

Lab Sample ID:FlA080114-001 
Work Order: DTCW5 
Matrix: SOLID

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

Total 
Unoert. Prep Analysis

naoa Result Qual (2 0+/-) C Date Oat. Batch # rid 

SSR-90 BY GsPC D0E 7500-SR MOD pCi/g 7500-SR MOD 

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

9 a~iae incomplete without the Was* namratiV6.  

bC is detezmined by instmiaent pnrformance only.  

-Sold results are greater than the MDC 

U Result is 1.88 than the amPlle detection limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS302XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-002 
Work Order: DTCW8 
Matrix: SOLb

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

Tntal 
Uncert. Pzep Analysis

panater Result Qual (2 c+/-) HDC Date Date satch # ¥44 * 

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

•t x noomplete wifthout. the ese naxrati!ve.  

HDC is detezmined by inst•umnet Qprfozmanri only.  
ol0d results a8e greater than the MDC 

U Reault is less than the sample deteotion limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS303XX 

Quanterra, Ina. - Radioohemistry

Lab Sample ID:FIA080114-003 
Work Order: DTCW9 
Matrix: SOLID

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

Total 
Uncett. ?rep Analysis

-R.sult Qual (2 r+/-) W -Date Data Batch # YId % 

SR-90 BY GF1C DOE 7500-SR M: pci/g 7500-SR MOD 

strontium 90 0.47 U 0.40 0.65 01/23/01 01/31101 1023234 100

p .E (S)___,.  ame incomplete without the case narratiVe.  

MOC is detezrined by instrument perfo=amanc only.  

Bold results ae greater than the MDC 

U Result is less than the sample detection limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS302XD 

Quanterra, ZInc. - Radiochemistry

Lab Sample ID:FIA080114-004 
Work Order: DTCXA 
Matrix: SOLID

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

To•a• 
Uiloort. Pzap Analyais

parameter Result Qual (2 a+/-) M Date Date Batch # Yld % 

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

Strontium 90 -0.07 U 0.31 0.54 01/23/01 01/31/01 1023234 100

J 

a are InaoM•,*te without the case narrative.  

,--fDC is determined by Instruzmnt performance only.  
Bold results are greats= than, the MC 

V iResult is less than the sample detection lim1t.

1500 
0910



STONE & MEBSTER ENGINEEING CORPORATION 

. Client Sample ID: SAISS312XX 

.Quanterra, Inc. - Radtiochemistry 

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

Total 
Uncert. Prep Analysis 

parameter Result C (2a+/-) twDC Date Date Batch # ¥1d % 

.SR-90 BY GFPC DOE 7500-SR MOD pci/g 7500-SEt MOD 

.strontium .90 1.27 0.47 0.59 01/23/01 01/31/01 1023234 100

Ja (B) 
are incomplete without the amse naerative.  

"MDC in determined by instnuumt performance only.  

Bold results are greater than the )MDC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS313XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FlA080114-006 
Work Order: DTCXD 
Matrix: SOLID

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

Total 
Vncert. Prep - Analysis

Pameter (2 oRs-) Mc Date Data Batch Y Jk 

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

erei1l2~fp1t, w1thout ;ha case narraStive, 

,IDC is determined by instrument .poformance only.  
sold results are greater than the )DC 

.U Result is less than the sample detection limit.

4



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAlSS314XX 

Quanterra, Inc. - Radiochemistry

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

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

Tot*e 
Unoe=t. Prep Analysis

Parameter Result Qul (2 g+/-) Me Date Date Batch # rud 

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

strontit•n 90 2.14 0.59 0.57 01/23/01 01/31/011023234 100

a ars Inomnplete without the case narrative.  

:MDC in determined by insttmaent prfornance only.  
.Sold reaults are gzeatar than the MDC

0
1500 
0910



STON~E G WEBSTER ENG1INEERING CORPORATION 

Client Sample ID: SA1SS315XX 

Quanterzra, Xna. - Rad~iochemistry

Lab Sample mIDFA080114-008 
Work Order: DTCXF 
Matrix: SOLID

Date Collected: 01/03/01 
Date Re ceived: 01/08/01

Total 
Unoert. Frep anaaysis

vamtrResult Quial (2co'b) McData Date Baetch Yl ti' 

OR-90 RX QFPC flOR 7500-SR-MOD pCi/q 7500-SR MOD 

Strontium 90 0.05 U 0.41 0.71 01/23/01 01/31/01 1023234 100

I N-(!"inao~wvlote wthout thel ca., naztax~..  

mUc Is detoxiainod by innt==mnt Pexfazmnce Only, 
.Sold zoalilt* are greater then the MC0 

U Result io loes than the *ample0 detectio0h limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA1SS314XD 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:F1A080114-009 Date Collected: 01/03/01 1500 
Work Order: DTCXG Date Received: 01/08/01 0910 
Matrix: SOLID 

Total 

Y ncert. Prep Analysis 

parameter Result Qual (2 0+/-) me Date Date Batch # Y1d A 

SR-90 BY GYPC DOE 7500-SR M0D pCi/g 7500-SR MOD 

Strontium 90 6.6 1.4 0.6 01/23/01 01/31/011023234 100.

are incolate, without the case narative.  

•mc iS daterzuned -by instruxaet peoformace only.  
Bold zesults are gxeater than the MDC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS301XX 

Quanterra, Znc. - Radiochemistry 

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

Matrix: SOLID 

Total 
Unacr. prep Analysis 

-Parameter Result Qual (2 0+/-) mc Date Date Batch # Y1d% 

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

Strontiulm 90 1.07 0.47 0.66 03./23/01 01/31/011023234 100

CVS) 
& axe incomplete without the case naz-ativa.  

NDC is debazmzned by instrumnt performance only.  
Sold results axe gzoater than the NVC

*



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA1SS302XX 

Quanterra, Ino. - Radiochemistry

Lab Sample ID:FIA080114-011 
Work Order: DTCXJ 
:Matrix: SOLID

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

Total
Prop Analysis

Resaxametar Reult Qual (2o+/-) .•c Date Date Batch Yld % 

SR-90 BY GFPC -DOE 75D0-SR MOD pCi/g 7500-SR MOD 

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

(S) t1 o incomplete without the case narrative.  

MC is deterained by iistrwent peztoZMiacG only.  
Bold results are geater than the DC 

U Result is less than the sample deteotion livit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS303XX 

Quantezra, Inc. - Radiochemistry

Lab Sample ID:W1A080114-012 
Work Order: DTCXK 
Matrix: SOLID

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

Total 
Uncert. prop Analysis

Result Qa3 (2 a+/-) mC Date uata Bath W U SParameter I ,, , ..  

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

Strontium 90 1.84 0.56 0.62 01/23/01 01/31/011023234 100

J 

A% S) 
"-ta axe incomplete without the case narrative.  

MDC is determined by instrument perfo*m=ne only.  
Bold .esults are greater than the MDC

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS303XX DUP 

Quanterra, Ino. - Radiochemistry

Lab Sample ID:.lA080114-012X 
Work Order: DTCXK 

..Matrix: SOLID

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

Total 
unct. prep Analysis 

Parameter ROsult Qual (2o+/-) MC Date Date Batch I ¥1d A 

SR-90 By GFPC DOZ 7500-SR MOD pCi/g 7500-sR MoD 

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

ME (S) 
'Ma are incompleto without the came narrative.  

-MC is determlied by instr antperfoxnance, only.  
Bold zesults are greater than the o DC

0



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS304XX 

Quanterra, Inc. - Radiochemistry

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

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

Total 
uncert. Prep . Analysis

,PaR=tez Result Qual (2 o+/-) MDC Date Date 1Retch Y id 4 

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

strontium 90 2.34 0.60 0.51 01/24/01 02/01/011024214 89

(8) 

_tta a~ incomplote without the cane nazatzv.  

Sis deterined by inst0g r ent theorioano only.  
•Soid results axe greater: than the C

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS305XX 

Quanterra, Ina. - Radiochemistry

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

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

,TotUa
prep Analysis

:pfarater Result Qual (2 o+/-) ,uaoD, oat ar*ae Ua.tc I Yl1 3 

SR-90 13Y GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD 

*Strontiuz 90 0.98 0.42 0.57 01/24/01 02/01/01 1024214 60

a ie inomplete without the can* narrative.  

)IMC-is determined by instrument performance only.  

*Sold results are greater• than the HDC



STONE &WEBSTER ENGINEERING CORPORATION 

Client Sample ID : SAISS306XX 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA080114-015 Date Collected: 01/03/01 1500 
"Work Order: DTCXN Date Received: 01/08/01 0910 
Matrix: SOLID 

Toetal 
Unct. Prep Analysis 

Result Qual (2 a+/-) me Date Date Batch # Yld % 

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

Strontium go 0.69 0.39 0.59 01/24/01 02/01/011024214 79

Xa a=e incomplete without the case narrative.  

HDO iv determined .by instrument -performance only.  
Bold reaults are greater than the MC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS307XX 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FMA080114-016 Date Collected: 01/03/01 1500 
Work Order: DTCXP Date Received: 01/08/01 0910 
Matrix: SOLID 

Total 
Uncert. Prop Analysis 

Paxameter Result Qual (2 o+/-l NDC Date Date Batch # Yld To 

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

Strontium 90 0.72 0.42 0.64 01/24/01 02/01/01 1024214 79

0 

.{S) 
Data are incomplete without the case narrative.  

UDC is determined by inatrumant peQfo0manCe only.  
Bold results are greater than the MDC

f•



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS308XX 

Quanterza, Inc. - Radiochemistry

Lab Sample ID:FIA080114-017 
Work Order: DTCXQ 
Matrix: SOLID

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

Total 
Uncert. Prep Analysis 

Result Qual (2 +/-) MDC Data Data Batch # Yld % 

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

*StzontIum 90 1.69 0.49 0.47 01/24/01 02/01/011024214 90

J 

•(s) 

\ ta urn incomplet~e .•t~iou• the oase niarrative.  

MDC is datetained by instrument performancMe only.  
gold results are gqeater than the MDC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS309XX 

Quanterra, Inc. - Radiochemistry

Lab Sampl~e ID:FIA080114-018 
Work Order: DTCXR 
Matrix: SOLID

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

Total 
Uncelrt. Prop Analysis 

param iete- Result Qual (2 orf./-) 1 mC Date Date -Batch # y1d % 

SR-90 BY G1PC 'DOE 7500-SR MOD pCi/g 7500-SR MOD 

Strontium 90 6.81 0489 0.60 01/24/01 02/02/011024214 88

9 S) 
Data are inoouplete without the ease nwrative.  

.IC in datexmined by instrument performance only.  
,Bold results are greater than the MSDC

0



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 
Date Received: 01/08/01

Prep Analysis

amamotSe: IResult. gual (2 f-/-) 1,0C Date Data Batch 7 Yld % 

sR-90 BY GVPC DOE 7500-SR MOD pCi/g 1500-SR MOD 

.Stonttaum 90 4.23 0.95 0.56 01/24/01 02/02/011024214 89

¶4% (8) 
Va axe incouplete without the case naxrative.  

'40C is det in.d by instrumn.t pfozmance only.  
Bold results are gzeater than the N0C

Votal 
UnCrbt.

1500 
0910



STORE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS311XX 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA080114-020 Date Collected: 01/03/01 1500 

Work Order: DTCXW Date Received: 01/08/01 0910 

Matrix: SOLID 

Total 
UnAirt. Prep Analysis 

Paramater Result Qual. (2 0 +/-) mc Date Date Batch # Yld % 

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

Strontium 90 4.6 1.0 0.6 01/24101 02/01/011024214 74

* S) 
Data are incomplete without the case nar atLve.  

-M4C is determined by instrument performance only.  

Bold results are greater than the MDC



STONE & WEBSTER ENGINEERING CORPORATION 

-Client- Sample ID: SAISS301XD 

Quanterra, Inc. - Radiochemistry

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

Date C6llected: 01/03/01 
Date Received: 01/08./01

Total 
Unettt. -Prop Analysis

paxametor Result Quai (2 o/-) mC Date Date Batch # Yid % 

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

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

(E S) 
LA6t awe incompleto without the case narrative.  

NDC is determined by instrument performance only.  
Mold results are greater than the =DC 
U Result is less than the sample deteotion limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA1SS309XD 

Quantexra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-022 
Work Order: DTCX1 
Matrix: SOLID

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

Totol 
Unoert, Prep Analyais 

Parameter ResUlt Qual 2 0+/-) MDC Date Date Batch A Yld % 

SR-90 -BY GFPC 0E 7500-SR M0D pCi/q 7500-SR MOD 

Strontium 90 3.27 0..81 0.63 01/24/01 02/01/011024214 79

0 

(S) 

Data axe incomplete without the case na=rativa.  

• DC is determined by instruuet performance only.  
sold results are greater than the bmC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS311XD 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA080114-023 Date Collected: 01/03/01 1500 
Work Order: DTCX2 Date Received: 01/08/01 0910 
Matrix: SOLID 

Total 
Uncert. Prep Analysis 

'parametec Result Qua( {2 0+/-) Date Date Batch # Yld 5 

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

Strontium 90 1.03 0.40 0.52 01/24/01 02/01/011024214 86

A% (8) 
Sare inaomplete without the case narrative.  

e--vbC is determined by instrument performance only.  
Bold results are greatr than the M)aC



METHOD BLANK REPORT

Quanterra, Inc. - Radiochemistry

Client Lot ID: 
Matrix:

Total 
UnceSt.

Lab SamPle ID 

Prep Analyaji

Parameter Result Qual (2 a+/-) Noe Date Date Batch 4 Yld P 

SR-90 BY GFPC DOE 7500-SRMOD pCi/g 7500-SR MOD F1A230000-234B 

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

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD 'lA240000-214B 

Strontium 90 -0.11 U 0.43 0.75 01/24/01 02/02/01 1024214 88

are incomplete without the case narratiLve.  

MDC is determined using instrument performance only 
-Bold results axe greater than the MDC

U Result is less than the sample detection limit.

-7-

FIA080114 
SOLID



DUPLICATE RVALUATION REPORT 

Quanterra, Xma. - Radiochemistmy

k ý nt Lot ID: 
11ýOrder #: 

Matrix:

.F1AO80114 

-DTAC 
SOLID

Date sampled: 

Date Received:

DUPLICATE 

It Yld Reul

Total.  
'Uncert.  

M2 *+/-) 4% Vi4

QC Sample, ID 

]Precision

-SR-90 BY GVPC DOE 7500-SR PCi/g 7500-SR MOD - FAO50206-007 

strontium 90 -0.05 U 0.34 87 0.16 U 0.34 90 367 %RPD 

Batch *: 1024214 (SaMPle) 1024214 (Duplicate) 

SR-90 BY GFPC DOE 7500-SR plg7500-SR 14OD FIAOeO114-012 

strontium 90 1.84 0.56 100 1.76 0.54 100 4 %IWD 
-Batch~ #. 1023234 WSavle) 102:3234 (DuPlica~te)

Jý_

parazmaer~
9MMUL 
Result

Total 
Uncert.  

(2a+/-)

01/02/00 
01/05/01

D-ýata are incomaplete without the case tnarwfltive. *idU alutdtel 

U Result In Iena than the naxale detec~tion 1li=it.



9 
Client Lot ID: 

Matrix:

Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemistry

FIA080114 
SOLID

parameter Spike Amount 

SR-90 BY GFPC DOE 7500-SR MOD 

Strontium 90 9.83 
Batch #: 

SR-90 ET GFPC DOE 7500-SR MOD 

Strontium 90 9.83 

Blatch #:

Result 

5.8 
1023234 

Pci/g 
11.4 
1024214

Total 
Uncert.  

(2 c+/

1.2

2.4

Lab Sample ID 
QC Control 

D% Yld % Roe Limits 

7500-SR M0D FIA230000-234C 

0.6 100 '59 49 - 126 

AnalysvsDate 01/31/01 

7500-SR MOD FIA240000-214C 

0.8 76 116 49 - 126 

AnalysisDate 02/02/01

r 

NOTE (S) 

MC14 dstezzd~nod by instruiment PerfoxmAfnoe only 
Calculations are, performed before -roundzing to avoid round-off error in calculated results



ANALYTICAL REPORT

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

Observations/Nonconformances 

There were no anomalies with this analysis.



METHODS SUMMARY 

FOL220154

ANALYTICAL PREPARATION 

PARAMETER METHOD 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 SUMMARY 

FOL220154

.WO # SAMPLE# CLIENT~ SAMPLE ID DATE TIME

DRXHJ 
DRXHL 
DRXHV

001 CAST 001 (DRAINf IN LAB) 

002 CAST 002 (CLEANOUT BEFORE COOR.15) 

003 - CAST 003 (MIDWAY COORIDOR 45)

• 12/21/00 16:OC 

12/21/00 16:OC 

12/21/00 16:OC

NOTE (S) : 
- 1'he analytical results of the samples listed above are presented on the following pages.  

- All calculations are performed before rounding to avoid round-off errors in calculated results.  

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

- This report must not be reproduced, except in full. without the written approval of the laboratory.  

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

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

,J

>4



STONE & WEBSTER ENGINEERING CORPORATION 

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

Total 
Uncert. prep Analysis

Parameter Result Qual (2 cl+/-b DCate uate Batcnf Y.L 

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

Strontium 90 72000 + 14000 20 01/12/01 01/16/01 1012333 75

1600 
1130

are incomplete without the case narrative.  

•MC is determined by instrument performance only.  
Bold results are greater-than the MC 

+ For informational purposes only. The detection limit does not follow significant figures SOP.



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

Total 
Uncert. Prep Analysis

.parameter Reault Qual (2 o+/-) HC Date Date Batch # fld % 

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

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

K) 

Sare incomplete without the case narrative.  

•imC is determined by instrument performance only.  
-Sold results are greater than the MC 

+ For informational purposes only. The detect "ion limit does not follow significant figures SOP.

ye
1600 
1130



STONE & WEBSTER ENGINEERING CORPORATION 

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

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FOL220154-00 2  Date Collected: 12/21/00 1600 

Work Order: DRXHL Date Received: 12/22/00 1130 

Matrix: SOLID 
Total 

Uncert. Prop Analysis 

"Parameter Result Qual (2 3+/-) MDC Date Date Batch # Yld % 

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

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

*(lS) 

Data are incomplete without the case narrative.  

MDC is determined by instrument performance only.  

Bold results are greater than the MDC 

+ For informational purposes only. The detection limit does not follow significant figures SOP.



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: CAST 003 (MIDWAY COORIDOR 45) 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FOL220154-00 3  Date Collected: 12/21/00 1600 

Work Order: DRXHV Date Received: 12/22/00 1130 

Matrix: SOLID 
Total 

Unceert, Prep Analysis 

parameter Result Qual (2 c,+/-) mc Date Date Batch # Yld % 

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

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

(S) 
are incomplete without the case narrative.  

MDC is determined by instrument performance only.  

Bold results are greater than the WDC



METHOD BLANK REPORT

Quanterra, Inc. - Radiochemistry

Client Lot ID: FOL220154 
Matrix: SOLID

Total 
Uncert.

Lab Sample ID 
Prep Analysis

Parameter Result Qual (2 o+/-) NBC Date Date Batch # YdFS % 

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

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

0\ 

. S) _ 
Data are incomplete without the case narrative.  

MDC is determined using instrument performance only 
Bold results are greater than the MDC 

U. Result is loss than the sample detection limit.



DUPLICATE xvAlUATIOk REPORT 

Quanterra, Inc. - Radiochemistry

4 iit Lot ID: 
Work Order # 

Matrix:

FOL220154 
DRXH 
SOLID

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

DOPLrCATE 

% Yld Result

Total 
Uncert.  

(2 0+/-) % Yld

QC Sample ID 

Preoision

:SR-90 BY GFPC DOE 7500-SR pCi/g 7500-SR MOD POL220154-001 

Strontium 90 72000 + 14000 75 94000 + 18000 69 27 %RPD 

Batch #: 1012333 (Sample) 1012333 (Duplicate)

AJ 

Data are incomplete without the case narrative.  

Calculationa are performed before rounding to avoid round-off error in calculated results 

+ For informational purposes only. The detection limit does not follow aignificant figures SOP.

.Parameter
SAMPLE 
Result

Total 
Uncert.  

(2a +/-)



Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemistry

Client Lot ID: FOL220154 

Matrix: SOLID

Parameter Spike Amount Result 

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

Strontium 90 9.59 8.5 
Batch #: 1012333

Total 
Uncert.  
(2 a+/-)

1.7

MDC 

7500-SR MOD 
0.4 
AnalysisDate

Lab Sample ID 
QC Control 

% Yld * Rea Limits 

FIA120000-333C 

93 89 49 - 126 

01/16/01

0

NOTE (S) 

MDC is determined by instrument performance only 

Calculations are performed before rounding to avoid round-off error in calculated results
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* SEVERN TRENT LABORATORIES, INC 

CLIENT ANALYSIS SUMMARY 
STLSt. Louis

Run-Date; 
Time: 

User Id.:

1/08/01 
9:02:07 

CLARKEJ

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR i: 38562 
PROJECT iANAGER: Ron Martino LAB ID: F-IA080114-001 
PROJECT #: VA WORK ORDER: DTCWS 
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/01 
P.O. NUMBER: SAMPLING DATE; 1/03/01 
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/0IN 
AMOUNT REC1 D: 120G REPORT DUE DATE: 2/06/01 
STORAGE LOC: RAD PRIORITY: 28 
LOT COMMENTS: SAMPLING TIME: 15:00.  
MATRIX: SOLID V RECEIVING TIME: 9:10 
SAMPLE ID: SASSS301XXO 
QC PACKAGE: CLP SUG# 
SAMPLE COMMENTS:

Beginning Depth: .00 Ending Depth:

*****ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

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

A 
A

06 1/08/01 
CT SL-13021 

QC Program:

0/00/00

STANDARD TEST SET

...........................................a

4�

ANALYSIS 
EXP DATE

7/02/01

-*",ýf ." .. ." " -. .,'.., •-. z-' ... -. .. . . .. .



PS30300 
Pase I

SEVERN TRENT LABORATOktES, w-d 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

Run Date: 
Time: 

User Id.:

1/08/01 
9:02:07 

OI±ARKEJ

CLIENT: 378644 -STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #4 38562 
PROJECT MANAGER: Ron Martino LAB ID: F-IA080114-002 
PROJECT #: VA WORK ORDER: DTCW8 
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 1D) SA5SS302XA' 
QC PACKAGE: CLP SDG# 
SAMPLE COMMENTS:

Eeginnng Depth: .00 Ending Depth;

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

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

DTCW8-1-AA Protocol:

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

t 
A

06 1/08/01 
CT SL-13021 

QC Program;

0/00/00

ANALYSIS 
EXP DATE 

7/02/01

STANDARD TEST SET

II****..- .� .�

***** ANALYSIS *****

.00



SEVERN TRENT LABORATOtIES, 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 Jartino LAB ID: F-IAO80214-003 
PROJECT #: VA WORK ORDER; DTCW9 
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 DUB DATE: 2/06/01 
STORAGE LOC: RAD PRIORITY: 28 
LOT COMMENTS: SAMPLING TIME: 15:00 
MATRIX; SOLID RECEIVING TIME: 9:10 
SAMPLE ID: SASSS303XX 
QC PACKAGE: CLP 51)01: 
SAMPLE COMMENTS:

BegifrM Depth: .00 &ading Depth:

***** ANALYSIS *****

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

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

DTCW9-1-AA Protocol:

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

A

06 1/08/01 
CT SL-13021 

QC Program:

0o00/00

ANALYSIS 
EXP DATE 

7102/01

STANDARD TEST SET

PSL2 03 00 
- -e 1

.00

A,

:...'. ....:..



PS L20300 
Page 1

SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

Run Date: 
Time: 

User Id.:

1/08/01 
9:02:07 

CLARXEJ

CLIENT: 378644 STONE & WEBSTER ENGINEEING CORPORATION QUOTE/SAR #: 38562 
PROJECT MANAGER: Ron Martino LAB ID: F-1A080114-004 
PROJECT #.- VA WORK ORDER: DTCXA 
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: SASSS302XD 
QC PACKAGE: CLP SDGit 
SAMPLE COMMENTS:

-Beginnin~g Depth:

*****ANALYSIS *****

.00 Eodhig Depth: .00

WRK REQUEST EXTRACTION 
LOC DATE EP DATE

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

06 1/08/ 
CT SL-13021 

QW Program;

01 0/00/00

STANDARD TEST SET

ANALYSIS 
EXP DATE

7/02/01

4o...:. .. ::.



SEVERN TRENT LAaORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

CLIENT: 378644 
PROJECT MANAGER: 
PRoJXCY#-.: VA 
REPORT TO: 
P.O. NUMBER: 
SITE: St. Albans 
AMOUNT REC0 D: 120 
STORAGE LOC: RAI 
LOT COMMENTS: 
MATRIX: SOLID 
SAMPLE ID: SAISS 
QC PACKAGE: CLP 
SAMPLE COMMENTS: 

Beginnixg Depth:

STONE & WEBSTER ENGINEERING CORPORATION QUOTEJSAR #: 38562 
Ron Martino LAB ID: F-IA080114-005 

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

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

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

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

:3 12X 
SDG#:

.00 Ending Depth:

***** ANALYSIS *****

I.

.00

WRK REQUEST . EXTRACTION 
LOC DATE RXP DATE

ANALYSIS 
HXP DATE

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

I 
A

06 i/o0/o0 
CT SL-13021 

QC Program:

0/00/00

STANDARD TEST SET

S . , 9 °.

PSL20300 
"•ge 1

Run Date: 
Time

User Id.:

1/08/01 
9:02:07 

CLARKEJ

7/02/01



PSL20300 
Page 1

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 ENGINEERIfG CORPORATION QUOTE/SAR #: 38562 
PROJECT MANAGER: Ron Martino LAB ID: P-IA080114-006 
PROJECT #: VA WORK ORDER: DTCXD 
REPORT TO: Tim Taylor RECEIVING DATE: I/08/01 
P.O. NUMBER: SAMPLING DATE: 1/03/01 
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N 
AMOUNT REC"D: 1200 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: SAlSS313X" 
QC PACKAGE: CLP SDG# 
SAMPLE COMTS:

.Beglmnnfg Depth:- .00 Ending Depth:

***** ANALYSIS *****

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

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

06 1/08/01 
CT SL-13021 

QC Program:

0/00/00

ANALYSIS 
EXP DATE 

7102/01

.00

STANDARD TEST SET



K

PSL20300 
S"qe 1

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 MANAGER: Ron Martina LAB ID: P-1A080114-007 
PROJECT #; VA WORK ORDER: DTCXZ 
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/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: SAISS314XX 
QC PACKAGE: CLF SDG# 
SAMPLE COMMENTS:

Beginjnin Depth: .00 Endig Depth:-

*****ANALYSIS *****

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

.00

WRK REQUEST EXTRACTION 
LOC DATE RXP DATE

E]

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

@ALYSIS 
CP DATE 

7/02/01

A,



PSL20300 
Page I 0e

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/SAM #: 38562 
PROJECT MANAGER: Ron Martino LAB ID: F-IA080114-008 
PROJECT.#: VA WORK ORDER: .DTCXF 
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 RRC"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: SA1SS315XX( 
QC PACKAGE: CLP SDG#: 
SAMPLE COMMENTS:

Degimnmng Depth: .00 Ending Depth:

*****ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

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

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

DTCXF-1-AA Protocol: A QC Program; STANDARD TEST SET

ANALYSIS 
EXP DATE

7/02/01



SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

CLIRNT: 378644 STONE 
PROJECT MANAGER: Ron M4 
PROJECT #-: VA 
REPORT TO: 
P.O. NUMBER: 
SITE: St. Albans 
AMOUNT REC"Dt 120G 
STORAGE LOC: RAD 
LOT COMMENTS: 
MATRIX: SOLID 
SAMPLE ID: SA1SS314XD 
QC PACKAGE: CLP 
SAMPLE COMMENTS:

& WEBSTER ENGINEERING CORPC 
•rtino 

Tim Taylor

)RATION QUOTE/SAR #-: 38562 
LAB ID: F-IA080114-009 
WORK ORDER: DTCXG 
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: 0 00 Ending Depth:

***** ANALYSIS *****

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

(A-1IL-ZP-01) DTCXG-1-AA ProtoCOl: A J

WRK REQUEST EXTRACTION 
LOC DATE EXP, DATE 

06 /8os/oi 0/00/00 
CT SL-13021

QC Program: STANDARD TEST SET

40,

PSL20300 
We 1

Rim Date: 
Time: 

User Id.:

1/08/01 
9:02:07 

CLARKEJ

.00

ANALYSIS 
EXP DATE 

7/02/01



SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

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

Beginning Depth:

STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR 4f: 38562 
Ron Martino LAB ID: F-IA080114-010 

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

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

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

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

:301XX 
SDG#

.00 Ending Depth:

***** ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LoCC DATE EfP DATE

ANALYSIS 
EXP DATE

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

(A-HL-ZP-01) DTCXH-1-AA Protocol: 0
06 1/08/01 0/00/00 7/02/01 

CT SL-13021 
A QC Program: STANDARD TEST SET

PSL20300 
Page I

Run Date: 
Time: 

User Id.:

1/08/01 
9:02:07 

CLARKEJ

N



SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

CLIENT: 378644 
PROJECT MANAGER: 
PROJECT #: VA 
REPORT TO: 
P-0. NUMBER: 
SITE: St. Albars 
AMOUNT REC"D: 120 
STORAGE LOC: RAI 
LOT COMMENTS: 
MATRIX: SOLID 
SAMPLE ID: SAISS 
QC PACKAGE: CLP 
SAMPLE COMMENTS: 

Beginning Depth:

STONE & WEBSTER ENGINE•RING CORPORATION QUOTE/SAR #: 38562 
Ron Martino LAB ID: F-IA080114-011 

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

SAMPLING DATE: 1/03/01 
ANALYTICAL DUE DATER 2/05/01] 

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

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

:302XX 
SDG#

.00 ERm•wo Depth:

*****ANALYSIS *****

.00

WRK "QUEST EXTRACTI ON 
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) DTCXJ-1-AA Protocol: A

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

QC Program: STANDARD TEST SET

PSL20300 
"ntge 1

Run Date: 
Time: 

User Id.:

1/08/01 
9:02:07 

CLARKRJ

1%9



PSL20300 
Page 1

sEVERN TREN LABoRAT6RIB'S, 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: F-1A080114-012 
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 RBC"D: 120G REPORT'DUE DATE: 2/06/01 
STORAGE LOC: RAD PRIORITY: 28 
LOT CONMMTS:. SAMPLING TIME: 15:00 
MATRIX: SOLID RECEIVING TIME: 9:10 
SAMPLE ID: SAISS303XX 
QC PACKAGE: CLP SnDG4 
SAMPLE COMMENTS:

Eeglniing Depth: .00 Ending Depth: .00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

SR-90 BY GFPC 
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 

DTCXK-1-AA Protocol: A CC Program: STANDARD TEST SET

***** ANALYSIS *****
ANALYSIS 
=XP DATE

7/02/01



PSL20300 
'qe

SEVER 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 MANAGER: Ron Martina LAB ID: F-1A080114-013 
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: RA) PRIORITY: 28 
LOT COMMENTS: SAMPLING TIME: 15:00 
MATRIX: SOLID RECEIVING TIME: 9:10 
SAMPLE ID: SAISS304XX 
QC PACKAGE: CLP SDG# 
SAMPLE COMMENTS:

Beginning Depth: .00 Ending Depth:

***** ANALYSIS *****.

.00

WRK REQUEST EXTRACTION 
L0ac DATE EXP DATE

* SR-90 BY GFPC 
PREP RC-0003 , 

(A-HL-ZP-01) Wi
DOE 7500-SR MOD 
RC-0004 , SEP RC-0050 

DTCXL-1-AA Protocol:

06 1/08/01 0/00/00 7/02/01 
, CT SL-13021 
A QOC Program: STANDARD TEST SET

S

4�

ANALYSIS 
EXP DATE



SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

CLIMNT: 378644 STONE 
PROJECT MANAGER: Ron N' 
PROJECT #: VA 
REPORT TO: 
P.O. NUMBER: 
SITE: St. Albans 
AMOUNT REC"D: 120G 
STORAGE LOC: RAD 
LOT COMMENTS: 
MATRIX: SOLID 
SAMPLE ID: SAISS305XX 
QC PACKAGE: CLP 
SAMPLE COMMENTS:

& WEBSTER ENGINEERING CORPc 
artino 

Tim Taylor

)RATION QQUOTE/SAR #.: 38562 
LAB ID: F-1A080114-014 
WORK ORDER: DTCXM 
RECEIVING DATE: 1/08/a1 

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

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

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

SDG# :

Beginning Depth: .00 Ending Depth:

***** ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

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

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

DTCXM-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

Run Date: 
Time: 

User Id. :

1/08/01 
9:02:07 

CGARKEJ

ANALYSIS 
EXP DATE

/



PSL20300 
"-e W

' S ..  SEVERN TRENT LAEORATORIES, Iac 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

Run Date: 
Time: 

User Id.:

1/08/01 
9:02:07 

CLARKEM

CLIENT: 378644 STONE.& WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562 
PROJECT MANAGER; Ron Martino LAB ID: F-IA080114-015 
PROJECT #: VA WORK ORDER: DTCXN 
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 RECND; 1200 REPORT DUE DATE: 2/06/01 
STORAGE LOCI RAD PRIORITY: 28 
LOT COMMENTS: SAMPLING TIME: 15:00 
MATRIX: SOLID RECEIVING TIME: 9:10 
SAMPLE ID: SAISS306XX 
QC PACKAGE: CLP SDG# 
SAMPLE COMMENTS:

Beginaing Depth: .00 Radin Depth: 

***** ANALYSIS ***** 

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

(A-EL-ZP-01) DTCXN-1-AA Protocol: A J

.00

WRK REQUEST EXTRACTION. ANALYSIS 
LOC DATE EXP DATE EXP DATE 

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 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR 0: 38562 
PROJECT MANAGER: Ron Martino LAB ID: F-IA080114-016 
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 DATES 2/05/01N 
AMOUNT REC"D: 1200 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: SAISS307XX 
QC PACKAGE: CLP SDG# 
SAMPLE COMMENTS:

-egimning Depth: .00 EnRing Depth:

***** ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

SR-90 BY GFPC DOE 7500-SR MOD 
PREP RC-0003 , RC-0004 , SEP RC-0050 
(A-HL-ZP-0l) DTCXP-1-AA Protocol: 0

o6 1/08/01 o/oo/oo 7/02/01 
CT SL-13021 

A QC Program: STANDARD TEST SET

ANALYSIS 
EXP DATE



gPS 0 3 0 0 
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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 DANAGER: Ron Martino LAB ID: F-IA080114-017 
PROJECT 0: VA WORK ORDER: DTCXQ 
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: SAISS308XX 
QC PACKAGE: CLP SDG# 
SAMPLE COMMENTS:

Beginning DEwpth:- .00 Eading Depth:

ANALYSIS *****

SR-90 BY GFPC DOE 7500-SR MOD 
PREP RC-0003 , RC-0004 , SEP RC-0050 5A-HL-ZP-01) DTCXQ-1-AA Protocol: ,ý-

WRX REQUEST EXTRACTION 
LOC DATE EXP DATR

06 i/o8/0: 
CT SL-13021 

A QC Program:

0/00/00

ANALYSIS 
EXP DATE 

7/02/ 01

STANDARD TEST SET

1'

.00



PSL20300 
Page I

SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

Run Date: 
Time: 

User Id.:

1/08/al 
9:02:07 

CLARKEJ.

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR I: 38562 
PROJECT MANAGER: Ron Martino LAD ID: F-IA080114-018 
PROJECT #: VA WORK ORDER: DTCXR 
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: SAISS309XX 
QC PACfAGE: CLP SDG: 
SAMPLE COMMENTS:

Beginning Depth: -00 Ending Depth:

ANALYSIS'*****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

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

06 1/o8/01 0/00/00 7/02/01 
CT SL-13021 

QC Program: STANDARD TEST SET

" ANALYSI S 
EXP DATEI



PSL20300 
le 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 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562 
PROJECT MANAGER: Ron Martino LAB ID: F-IA080114-019 
PROJECT #: VA WORK ORDER: DTCXV 
REPORT TO: Tim Taylor RECEIVING DATE: 1/08/CL 
P.O. NUMBER: SAMPLING DATE: 1/03/01 
SITE: St. Albans ANALYTICAL DUE DATE: 2/05/01N 
AMOUNT REC"D: 1200 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: SAISS310XX 
QC PACKAGE: CLP SDG# ± 

SAMPLE COMMENTS:

Beginning Depth; . 00 Endig Depth-

*****ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

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

J

06 1/o08/0 0/oo/o0 7/02/o0 
CT SL-13021 

OC Program: STANDARD TEST SET

4¶

ANALYSIS 
EXP DATE



PSL20300 
Page 1 

I.  

CLIENT: 378644 STONE 
PROJECT MAMAGER: Ron 
PROJECT#: VA 
REPORT TO: 
P.O. NLUMER: 
SITE: St. Albans 
AMOUNT REC"D: 120G 
STORAGE LOC: RAD 
LOT.COMMENTS: 
MATRIX: SOLID 
SAMPLE ID; SAISS311XX 
QC PACKAGE: CLP 
SAMPLE COMMENTS:

SEVERN TRENT LABORATOAIES, 
CLIENT ANALYSIS SUMMARY 

STL St. Louis 

& WEBSTER ENGINEERING CORPC 
irtino 

Tim Taylor

INcZ Run Date: 
Time

User Id.:

1/08/01 
9:02:07 

CLARKEJ

)RATION QUOTE/SAR #: 38562 
LAB ID: P-IA080114-020 
WORK ORDER: DTCQW 
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# -

Beginning Depth: .00 i-ding DepLth:

*****ARIALYSIS *****

.00

WRK REQUEST EXTRACTION 
LoC DATE EXP DATE

SR-90 BY GFPC DOE 7500-SR MOD 06 1/08/01 0/00/00 7/02/01 
PREP RC-0003 , RC-0004 , SEP RC-0050 , CT SL-13021 
(A-HL-ZP-01) DTCXW-1-AA Protocol: A QC Program: STANDARD TEST SET 0

r

ANALYSIS 
EXP DATE



PSL20300 SEVERN TRENT LABORATOgtES, INt 
- CLIENT ANALYSIS SUMMARY 

STI St. Louis

Run Date: 
Time: 

.User Id.:

CLIENT: 378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562 
PROJECT MANAGER: Ron Martino LAB ID: F-IA090114-021 
PROJECTa : VA WORK ORDER: DTCX0 
REPORT TO: Tim Taylor RECEIVING DATE; 1108/01 
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: SAISS301XD 
QC PACKAGES CLP SDG# 
SAMPLE COMMENTS:

Beginning Depth: .00 tiding Depth:

***** ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
IOC DATE EP•x DATE

SR-90 BY GPPC DOE 7500-SR MOD 
-PREP RC-0003 , RC-0004 , SEP RC-0050 
(A-HL-ZP-01) DTCX0-1-AA Protocol: A .,I

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

QC Program: STANDARD TEST SET

1/08/01 
9:02:07 

CLARKEJ

ANALYSIS 
EXP DATE



SEVER TRENT LAEbRATOidES, Iye 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

Run Date: 
Time: 

User Id.%

1/o8/0i 
9:02:07 

CLARKEJ

378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562 
MANAGER; Ron Martino LAB ID: P-1A080114-022 
#: VA WORK ORDER: DTCXl 
V: Tim Taylor RECEIVING DATE: 1/08/01 
BER: SAMPLING DATE: 1/03/01 
* Albans ANALYTICAL DUE DATE: 2/05/01i 
EC"D: 120G REPORT DUE DATE: 2/06/01 
LOC: RAD PRIORITY: 28 
ENTS: SAMPLING TIME: 15:00 
SOLID RECEIVING TIME: 9:10 
D: SAISS309XD 
GE: CLP SD0# 
OMMENTS:

Beginning Depth; . 00 Endlng Depth:

***** ANALYSIS *****

.00

WRK REQUEST EXTRACTION
LOC DATE EXP DATE

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

(A-UL-ZP-01) DTCXi-1-AA Protocol: 0e
06 1/08/01 0/00/00 7/02/01 

CT SL-13021 
A QC Program: STANDARD TEST SET

PSL20300 
Page 1

C!LIRN=f: 
WROJECT 
PROJECT 
REPORT 
P.O. NUM 
SITE: St 
AMOUNT R 
STORAGE 

LOT COMM 
MATRIX: 
SAMPLE I 
QC PACKA 
SAMPLE C

ANALYSIS 
EXP DATE

.q



PSL20300 
-'ge 1 

K.o

CLIENT: 
P90JECT 
PROJECT 
REPORT T 
P.O. NUM 
SITE: St 
AMOUNT R 
STORAGE: 
LOT COMM 
MATRIX: 
SAMPLE I 
0C PACXAZ 
SAMPLE c

SEVERN TRENT LABORATORIES, INC 
CLIENT ANALYSIS SUMMARY 

STL St. Louis

Run Date: 
Time: 

User Id.:

1/08/01 
9:02 :07 

CaARKEJ.

378644 STONE & WEBSTER ENGINEERING CORPORATION QUOTE/SAR #: 38562 
MANAGER: Ron Martino LAB ID: F-IA080114-023 
#:'VA WORK ORDER; DTCX2 
0: Tim Taylor RECEIVING DATE: 1/08/01 
RJER: SAMPLING DATE: 1/03/01 
. Albans ANALYTICAL DUE DATE: 2/05/0• 
EC"D: 120G REPORT DUE DATE: 2/06/01 
LOC: RAD PRIORITY: 28 
ENTS: SAMPLING TIME: 15:00 
SOLID RECEIVING TIME: 9:10 
D: SAISS311XD 
GE: CLP SDG4 

OMMENTS:

Beginning Depth: .00 osdinq Depth:

***** ANALYSIS *****

.00

WRK REQUEST EXTRACTION 
LOC DATE EXP DATE

SR-90 BY GFPC DOE 7500-SR MOD 
PREP RC-0003 , RC-0004 , SEP RC-0050 
(A-HL-ZP-01) DTCX2-1-AA Protocol: A J

06 I/o8a/0 0/00/00 7/02/01 
CT SL-13021 

QC Program: STANDARD TEST SET

A'W

ANALYSIS 
EXP DATE
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SomumittetI to Your Success

Condition Upon Receipt Variante Report 
.St. Louis Laboratory

Quote-q,ý35p 

Shipper/Ni.- PL - cJ2' '53 
Condition/Varianc (-Check all that apply):

broken/leakhw
Sample reccived renlaig 

Samnple:Tcceived vwitout proper preservative.  

o3 Cooler :inperazure not within 4-C +- 2C 

Record temperature________ 

o P4 

.13 0ther_________ ___ 

* Sanpk rmcived inimproper container.  

Samnple received without proper papcrwozk. Explain:

Lot No.:-LIOjI

Date:-2IQW1L Tfim 09) 
Initiatedby:Q)#) PPjkL 

IRFAICOC NIq hers:L Z/I~~•2

Sample ID on container does not match sample ID 

on paperwork. Explain: S-P -36e,
A'

All coolers on airbill not received uith shipment.  

Sample volume insufficiient for analysis 

Other (explain below)3.  

4.

Paperwork received without sampile 

No sample I'don sample container.  

Custody tape disr ibed/brokenlmnissinginot tamper evident Wye (circle all that apply).

13 

C3 

E3 

E0 

0
1l No variances were noted duriug sanile receipt.  

,( Cooler Temperature Upon Receipt inT0C 

Temperaturb Variance Dues Not Affect the Following Analyses: 

"NOteS &na-A le- 4ý 8A ~ J -5 6.ý- -. Q A5M3 X -aad 

n~~~ ~ ~ ~ W e -0 IS 1 -)l-Tod nA r--A SS Il dh Le-r^ V

Corrective Acoion:

9.  

10.  

11.

13 

03

Client~s Name: 

Client's Name: 

Samiple(s) processod "as is".  

Sample(s) on hold until:

Informed verbally on: 

Informed in w~iing on -

if rcleusW., rMuiy.

Sample Control Supervisor Review: )0 94e Date:60 46/ 

SIGNED At MSBERTIDIN THiE pgojEcT FILE 
THIS FORM4 MUST BF COMPLETED AT TIN TIME THE rITSIS AR~E BEING CHECKED 

WF A-NY ITEM IS COMPLETVI) BY SO.MEONE OTHERTIIAV THE INITATOR, THEN THAT PERSON IS REQUIRED TO APPLY HIS/HER INITIALS 
AND THE DATE NEXT7TO THAT ITEM 

Fornzv $F-ADA~fIN-0004 Jtevled 6l2I/OO- SOP RrefenCVc: .S7QA.0006 

1732

t 

-2.

A 5.  

6.  

7.

0 

U 

El 

El

By:



V

STL St Louis 
13715 Rider Trail North 
Earh Ci;,M0 63045 

Tel 314 298 8566 
Fax 314 298 8757 
www.stlwnc.com

ANALYTICAL REPORT 

PROJECT NO. VA

St. Albans

Lot #: F0J240212 

Tim Taylor 

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

SEVERN TRENT LABORATORIES, INC

Project Manager

1%
November 30, 2000

STL SL Louis is a part of Severn Trent Laboratories, Inc.

J

i



Case Narrative 
LOT NUMBER: F0J240212 

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.

J



METHODS SUMMARY 

FOJ240212

ANALYTICAL 

PARAMETER METHOD

H-3 by Distillation & LSC by.LSC 
STRONTIUM 90 Sr9O-Y90 cal

PREPARATION 
METHOD

EPA 906.0 MOD 
SMWW 7500-SR MO

References:

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

"STANDARD METHODS FOR WASTE WATER'"

0

7.

EPA 

SMWW



SAMPLE SUMMARY 

F0J240212 

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

DNNCG 001 DRUM 001-LAB WATER 10/19/00 16:00 

DNNCL 002 DRUM 002-LAB WATER 10/19/00 16:00 

NOTE (S): 
- The analytical results of the samples listed above are presented on the following pages.  

- All calculations arc performed before rounding to avoid round-off errors In calculated results.  

- Results noted as 'ND" were not detected at or above dhe stated limit.  

- This report must not be reproduced, except in full, without the written approval of the laboratory.  

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

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

K) 

A'P

P



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: DRUM 001-LAB WATER 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FOJ240212-001 Date Collected: 10/19/00 1600 
Work Order: DNNCG Date Received: 10/24/00 0845 
Matrix: WATER 

Total 
Uncert. Prep Analysis 

Parameter Result Qual (2 o0+/-) NDC Date Date Batch # Yld Ph 

TRITIUM (Distill) by EPA 906.0 MOD pCi/L 90610 MOD 

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

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

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

DaWa;e incomIlate without the case narrative.  

HDC is determined by instrument performance only.  
Bold results are greater than the MDC 
U Result is less than the sample deteotion limit.



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: DRUM 002-LAB WATER 

Quanterra, Inc. - Radiochemistry 

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

Total 
Unscrt. Prep analysis 

Parameter Result: Qual (2 o+/-r HDC Date Date Batch # rld % 

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

Tritium -50 U 160 280 11/13/00 11/15/00 0318234 

SR-90 BY GFPC SM0W 7500-SR MOD pCi/L 7500-SR MOD 

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

re} incoplete without the case narrative.  

'ho Is determined by instrument performance only.  
Sold results are greater than the MDC 

U Result is less than the sample detection limit.



METHOD BLANK REPORT 

Quanterra, Inc. - Radiochemistry

Client Lot ID: FOJ240212 
Matrix: WATER

Total 
Unacert.

Lab Sample ID 

Prep Analysis

Paramete Result Qual (2 o+r/-) mc Date Date Batch 0 

SR-90 BY GFPC SMWW 7500-SR MOD pci/L 7500-SR MOD FOJ310000-170B 

Strontium 90 0.8 U 2.3 4.0 10/31/00 11/15/00 0305170 84 

TRITIUM (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD FOK130000-234B 

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

a ,xe i naomplete without the case narrative.  

NDC is determined using instrument performance only 
Bold results axe greater than the MDC 

? For informational purposes only. The result does not follow significant figures SOP 

U Result is less than the sample detection limit.

• .I L



DUPLICATE EVALUATION REPORT 

Quanterra, Inc. - Radiochemistry

'*ent Lot ID: 

SOrder #: 

atrixl

FOJ240212 
DNNJ 
WATER

Date Sampled: 10/10/00 
Date Received: 10/20/00

SAMPL 
Parameter Resul 

TRIT-M (Distill) by EPA 

Tritium -180

Total 
S Uncort. DUPLICATE 

t (2o +/-) I Yld Result 

pCi/L 906.0 MOD 

U 150 -220 
3atch #: 0318234 (Sample) 031823

Total 
Uncert.  

(2 o+/-)

U 150 
4 (Duplicate)

QC Sample ID 

% Yid Preasicon 

FOJ240228-013 

-21 %RPD

J -

"\_ta are incomplete witbout the case narrative.  
Calculations ar, performed bafare rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit.



e 
Client Lot ID: FOJ240212

Matrix:

Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemistry

WATER

Total 
Uncert.

Lab Sample ID 

QC Control
Parameter Spike Amount Result (2 c+/-) MDC% t(ld % Rec .Limits 

TRITZUM (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD FOK130000-234C 
Tritium 9990 9500 1000 300 95 74 - 122 

Batch 1: 0318234 AnalysisDate 11/15/00

NOTE (B) 

MC in determined by instrument perozzance only 
Calculations are performed before rounding to avoid round-off error in calculated results



Laboratory Control Sample/LCS Duplicate Report 

Quanterra, Ino. - Radiochemistry

Client Lot IDf - FOJ240212 
Matrix: WATER

Total 
Unaert.

Lab Sample ID

QC Control 4

Par-amter Spike •moumt Result (2 a+/-) % Yld %Rec Limits on 

SR-90 BY GFPC SMW 7500-SR MOD pCi/L 7500-SR MOD POJ310000-170C 

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 

Batch #: 0305170 AnalysisDate: 11/13/00

rmNOTE eo 

Calculations are performed before rounding to avoid round-off error in calcuated results

J l 
I



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 • Pages • 

Report Nbr: 11892

ORDER Nbr CLIENT ID NUMBER LOT Nbr 

DRUM 001 FOJ240212--00 
DRUM 002 FOJ240212--00

WORK ORDER 

DNNCGIAD 
DNNCL1AD

RPT DB ID 

9DNNCG10 
9DNNCL1O

Comments:

(

SDG Nbr 

15889

BATCH 

0304331 
0304331

(



CERTIFICATE OF ANALYSIS

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

November 17, 2000 

Attention: Ron Martino

STL Richland 
2800 George Washington Way 

Richland, WA 99352-1613

Tel: 509 375 3131 
Fax: 509 375 5590 
www.si-Inc.dom

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.  

II. 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 isa part of Severn Trent Laboratories, Inc.

J
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STL St. Louis 
November 17, 2000 
Page 2 STL Richland 

2800 George Washington Way 
Richland, WA 99352-1513

Tel. 509 375 3131 

[I. Quality Control Fax: 509 375 5590 
www.stirnc.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.  

[ 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 1¢chland Is a part of Sevem Trent Laboratories, Inc. 0003
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Drinking Water Method Cross References
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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(xyz,...).  
The components (x,yz) 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 as 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.

em Trent Laboratories Richland 

rptGenerallnfo v3.66 0004

Referenced Method Isotope(s) STL Richland's SOP number 

EPA 901.1 .Cs134, 1-131 RICH-RC-5017 
EPA 900.U Alpha & Beta RICH-RC-5014 
5PA 903.1 Ra-226 RICH-RC-5005 
1SPA 904.0 Ra-228 RICH-RO-5005 
EPA 905.0 Sr89/90 RICH-RC-500B 
AS-M D2460-70 Wotal Radium RICH-RC-5027 
Standard Method 7500-U-C & ASIM D57174-91 Uranium RICH-RC-5058 
Tritium rintium RIQHCRC-5007 

NOTE: 
The Gross Alpha LOS Is prepaR'ed with Am-241 (uniess otherwise spec ed in the case narrative) 
The Gross Beta LCS Is prepared with Sr/Y-90 (u-nless otherwise specifled in the case narrative)
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.Sample Results Summary 

Severn Trent Laboratories Richland

REPORT No.: 11892

WORK ORDER 
CLIENTID NUMBER 

DRUM 001 DNNCGIAD 

DRUM 001 DNNCG1AE 

DRUM 002 DNNCLIAD 

BLANK QC DN2WR1AA 

LCS DN2WR1AC 

Number of Results: f5

PARAMETER 

C-14 

C-14 

C-14 

C-14 

0-14

RESULT 

3.OOE+00 +- 6.11E+00 

-4.25E+00 +- 5.75E+00 

1.25E+00 +- 6.02E+00 

-6.72E-01 +- 5.93E+00 

3.87E+01 +- 9.01E+00

(2s) 

(2s) 

(2s) 

(2s) 

(2s)

Date: 11/17/00

C

0

SDG NBR: 15889

UNITS 

pCi/L 

pCI/L 

pCi/L 

pCi/L 

pCi/L

YIELD 

100.00% 

106.00% 

100.00% 

100,00% 

100.00%

MDA 

9.11E+00 

9.13E+00 

9.11E+00 

9.11E+00 

1.05E+01

CMimments:

K. (

IIII
I



FORM I Date: 11117/OQ 

SAMPLE RESULTS

LAB NAME: 

LOT,RPT DB ID: 

CLIENT ID:

STL Richland 

FOJ240212-00 9DNNCG10 

DRUM 001

SDG: 15889 

REPORT NBR: 11892 

-ORDER NBR:

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) ERROR (2 s) MDIC UNIT YIELD RST/MDC RST/CNTERR DATE SIZE UNIT ID NUMBER 

Batch: 0304331 Work Order: flNN ,1 AIf'- ... ..

C-14 3.OOE+00 1.9E-01 

Number of Results: 1
6.1E+00 9.11E+00 pCI/L 100.00% 0.33 (31.8) 11/16/00 01:33 a 0.2 L LSC6 RICHRC5022

Comments:



LAB NAME: STL Richland 

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

CLIENT ID: DRUM 002

0 
FORM I 

SAMPLE RESULTS 

SDG: 15889 

REPORT NBR: 11892.  

ORDER NBR:

Date: 11/17/00

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

RECEIVED DATE:

MATRIX: Water

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

C-14 1.25E+00 8.OE-02 6.0E+00 9.11E4 

Number of Results: :1
-00 pCl/L 100.00% 0.14 (31.4) 11/16/00 02:57 a

Comments:

C

0-2 L LSC6 RICHRCS022

i



(4D

LAB NAME: STL Richland 

RPT DB IDIORIG ID: DNNCGIER 

,CLIENT ID: DRUM 001

I 9DNNCGI-

FORM I! 

DUPLICATE RESULTS 

SDG: 15889 

REPORT NBR: 11892 

ORDER NBR:

Date: 11/17/00

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

RECEIVED DATE: 

MATRIX: Water

COUNTING TOTAL REPORT ORIG ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
ISOTOPE RESULT ERROR ( 2 s) ERROR( 2.s) MDC UNIT YIE RESULT RD DATE SIZE UNIT ID NUMBER

im2wn u.uL4df] Work Order: UNNCG1AF 
C-14 -4.25E+00 2.8E-01 

Number of Results: 'I "1

5.8E+00 9.13E+00 pCi/L 100.00% 3.00E+00 1159.63% 11/16100 02:15 0.2 L LSC6 RICHRCS022

0C e 
Comments:



FORM If 

BLANK RESULTS
Date: 11/17/00

LAB NAME: STL Richland 

LOT,RPT DB ID: JOJ300000-331 DN2WR1AX

SDG: 15889 

REPORT NBR: 11892

ORDER NBR: 

MATRIX:

COUNTING TOTAL REPORT ANALySIS ALIQUOT ALQ DETECTOR METHOD ISOTOPE RESULT ERROR (2 s) ERROR (Zs) MDC UNIT yIELD RSTIMDC RST/CNVTERR DATE SIZE UNIT ID NUMBER

Dotn: 0 ,1Uq4,1 Work Order: DN2WR1AA 
C-14 -6.72E-01 4.4E-02 

Number of Results: 1

5.9E+00 9.11E+00 pCI/L 100.00% -0.07 -(30.9) 11/16/00 12:09 a 0.2 L LSC6 RICHRC5022

C 

Comments:

K C

WATER

. .. 6



Date: 11/17/00FORM II 

LABORATORY CONTROL SAMPLE

LAB NAME: STL Richland 

LOT,RPT DB ID: JOJ300000-331 DN2WRICS

COUNTING TOTAL 
ISOTOPE RESULT ERROR(2 s) ERROR (2 s) MDC 

Batch: 0304331 Work Order: DN2WRIAC 

C-14 3,87E+01 2.2E+00 9.0E+00 1.05E& 

Number of esults: :1" *

SDG: 15889 

REPORT NBR: 11892

REPORT Expected 
UNIT YIELD Expected Uncert' Recovery

+01 pCi/L 100.00% 4.62E+01 0.OE0+0 83.63% 11116/00 12:51

ORDER NBR: 

MATRIX: WATER

ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
DATE SIZE UNIT ID. NUMBER

0.2 L LSC6 RICHRCS022

Comments:

I I I I I i ~ I I I I I I I I I II I



, RATORY.
Severn Trent Laboratories, Inc 

SAMPLE ANALYSIS REQUISITION 

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

NEED ANALYTICAL REPORT SY 
11/20/00

ATTN.  

LAB PURCHASE ORDER: SR027163 

CLIENT CODE: 378644 PROJECT MANAGER: Ron Martino 

NUMBER OF SAMPLES IN LOT: 0000 

---------------------------- 7------------------------------------------------------

SAMPLE I.D. SAMPLING DATE ANALYSIS REQUIRED.  

FOJ240212-001 10/19/00 Carbon-14 by Liquid Scint 

DNNCG-1-AD (RC14 ) METHOD: C-14 by LSC 

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

DNNCL-1-AD (RC14 ) METHOD: C-14 by LSC \-

- ----------------------------------------------------9D DETECTION LIMIT AND ANALYSIS DATE INCLUDED IN REPORT.  

SHIPPING METHOD: AIREBORNE DATE: 10/24/00 

SEND REPORT TO: RON MA TINO 

SAMPLE RECEIVD BY: A' : " " \ DATE: .CLA7>0 0  / 03 

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 W7

RELINQUISHED BY: ~?~Jk X~ 
RELINQUISHED BY: 

, EVED FOR LAB BY:

10/24/00 14:09:50

99352-1613,W

DATE/TIME: 

DATE/TIME: 

DATE/TIME:

PLEASE RETURN ORIGINAL SAMPLE ANALYSIS REQUISITION

CK�'tI

i o 04: Lia i Y: 6 0



STL St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 

Tel 314 298 8566 

Fax 314 298 8757 

ANALYTICAL DRA1[ T R IO T w,,,.stlnc.om 

PROJECT NO.0 VA 

St. Albans 

Lot #: FOJ240212

Tim Taylor 

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

SEVE TRENT LAORATORIES, INC.

Ron Martino 
Project Manager

November 27, 2000

STL St Louis Is a part of Severn Trent Laboratodes, Inc.

J
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METMODS SUMMARY 

FOJ240212

PARAMETER

K-3 by Distillation & LSC by LSC 
STRONTIUM 90 Sr9b-Y90 cal

ANALYTICAL 
METHOD 

EPA 906.0 MOD 
SMWW 7500-SR MO

PREPARATION 
METHOD

References:

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

"STANDARD METHODS FOR WASTE WATER"

EPA 

SMWW

AN



SAMPLE SUMMARY 

FOJ240212

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

NOTE (S) : 
- The analytical results of the samples listed above are presented on the following pages.  

- All calculations are peformed before rounding to avoid round-oft errors in calculated result 

- Results noted as "NO* were not detected at or above the stated limit.  

- This report must not he reproduced, except in full. without the written approval of the laboratory.  

- Results for the followingparameters are never reported on a dry weight basis: rolor. corrosivity, density, flashpoint. ignitabllity. layers, odor.  

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

.



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: DRUM 001-LAB WATER 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FOJ240212-001 Date Collected: 10/19/00 1600 
Work Order: DNNCG Date Received: 10/24/00 0845 
Matrix:' WATER

Total 
Uncert. Prep Analysis

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

TRITIUM (Distill) by HVA7 906.0 MOD pCi/L 906.0 MOD 

Triti•m 0.0 0.0 0.0 11/13/00 0318234 

sR-90 By GFPC SMWW 7500-SR MOD pC±/L 7500-SR MOD 

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

4 

-we incomplete withou= the case narzative.  

'-> is determined by instrument performance only.  
Bold results are greater than the MDC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample IDi DRUMI 002-LAB WATER 

Quanterra, Inc. - Radiochemistxy

Lab Sample ID:FOJ240212-002 
Work Order: DNNCL 
Matrix: WATER

Date Collected: 10/19/00 1600 
Date Received: 10/24/00 0845

Total 
Uncert. Prep Analysis

Pa~amater Result Qual (2 o+/-) MC Date Date Batch i Yld % 

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

Tritium 0.0 0.0 0.0 11/13/00 0318234 

SA-90 BY GFPC .SMWW 7500-SR MOD pCi/L 7500-SR MOD 

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

Awre incomplete without the case narrative.

bMC is determined by instrument performance only.  
Bold results are greater than the NDC



METHOD BLANK REPORT

Quanterra, Inc. - Radiochemistry

Client Lot ID: FOJ240212 
Matrix: WATER

Total 
Uncert.

Lab Sample ID 

Prep Analysis
Parameter Result Qual (2o+/-) HDate Date Batch# Yld'.  

SR-90 BY QFPC SHMr 7500-SR MOD pCi/L 7500-SR MOD FOJ310000-170B 
Strontium 90 008 0 2.3 4.0 10/31/00 11/15/00 0305170 84 

TRXTIU1M (Distill) by EPA 906.0 MOD pCi/L 906.0 MOD FO1K30000-234B 

Tritium 11/13/00 0318234

4j

X-e incomplete without the case naxrative.  
Me is determined using instrument performance only 
Bold results ace greater than the MDC 

U Result is less than the sample detection limit.



DUPLICATE EVALUATION REPORT 

Quanterra, Inc. - Radiochemistry

,nt Lot ID: 
Order I: 

Matrix:

Parameter

FOJ240212 
DNNJ 
WATER

SAMPLE 
Result

Total 
Unzcet.  

(2a +/-)

DUPLICATE 

P yld Result

Date Sampled: 
bate Received;

Total 
Uncext.  

(2 is+/-)

'TREITIM (Distill) by EPA pCi/L 906.0 MOD FOJ240228-013 

Tritium 0.0 0.0 %RPD 
Batch # 0318234 (Sample) 0318234 (Duplicate)

* 

*sS) 
Data are incomplete without the case narrative.  
Calculations a0 performed before rounding to avoid round-off error in calculated results

IQ/10/00 
10/20/00.

QC Sample ID

% Yld Precivion



Client Lot, ID: FOJ240212 
Matrix: WATER

Laboratory Control Sample Report 

Quanterra, mIn. - Radiochemistry 

/

Parametor Spike Amount Result 

TRITIUM (Distill) by EPA 906.0 MOD pCi/L 
Tritium 

Batch #: 0318234

Total 
Uncert.  
(2 a+/-) NDC 

906.0 MOD 

AnalysisDate

Lab Sample ID 

QC Control 
% Yld % Rac Limits 

FOK130000-234C 
74 - 122

NOME(S) 

MDC is determined by instrument performance only 
Calculations are performed before rounding to avoid round-off error in calculated results



Laboratory Control Sample/LCS Duplicate Report 

Quanterra, Inc. - Radi6chemistry

Client Lot ID: 

Matrix:
FOJ240212 
WATER

Spike Amount Reault

Total 
Unoart.  
C2 q, +/- t Yld I Rec

SR-90 BY GFPC SMWW 7500-SR MOD pCi/L 7500-SR MOD FOJ310000-170C 
Strontium 90 9.59 9.4 2.4 88 98 (34 - 126) 

Spk 2 9.59 10.3 2.2 81 107 (34 - 226) 9 RPD 
Batch #: 0305170 AnalysisDate. 11/13/00

Calculationa ae performed before rounding to avoid round-off error in calculatad results

Parameter

Lab Sample ID

QC Control 
Limits

Procision



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 LL Pages 

Report Nbr: 11892

SDG Nbr ORDER Nbr CLIENT ID NUMBER LOT Nbr 
15889 DRUM 001 FOJ240212--00 

DRUM 002 F0J240212-00

WORK ORDER RPT DR ID 

DNNCG1AD 9DNNCG10 
DNNCLIAD 9DNNCL1O

Comments:

6

BATCH 

0304331 
0304331



CERTIFICATE OF ANALYSIS

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

November 17, 2000 

Attention: Ron Martino

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

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

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

1. 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.  

H1. 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

ST.. Rfchfand Is a part ot Seeni Tent Lowatodes, Thc. 0)02



J

STL St. Louis 
November 17, 2000 
Page 2 STL Richland 

2800 George Washington Way 
Richland, WA 99352-1613

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

www.st-nc.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 hard copy data package.  

Reviewed and approved:

Doug Swenson 
Project Manager

STL Richland is a part of Severn Trent Laboratobes, Inc. 00003



Drinking Water Method Cross References

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 m6thod 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 (ui) 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, 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 (uj) 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.  

AN 

`--•n Trent Laboratories Richland 

r'ptGenera0nfo v3.66

4 DRINKING Wki-R ME IHOD GROSS REFEREN'Es 

Reterenced Met iod Isotope(s) 5TL RIchland's SOP number 
EPA 901.1 Cs-134, 1-131_ RICH-RC-5017 
FPA 900.0 Alpha & Beta RIGH-RC-5014 
EPA 903.1 1__ _2,2_ RICH-RC-5005 
EPA 904.0 Ra-228 RICH-I-R-05 F-PA 905.0 Sr89/98 RICH-RC-5005 
ASfl D2460-70 Total Radium RICH-RC-5027 
Standard Method 75004J-C & ASTM D5-174-91 Uranium .RICH-RC-50(SB 
Tritiurn irium RICH--RC-5007 

NO IE: 
-[he Gross Alpha LS is prepared with Am-241 (uness othewise specied in the case narratie) 
The Gross Beta LCS is prepared with Sr/Y-90 (unless otherwise specified in the case narratlve)

J



Date: 11/17/00Sample Results Summary 
Severn Trent Laboratories Richland

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 

DNNCLIAD 

DN2WRIAA 

DN2WRIAC 
I5

PARAMETER 

C-14 

C-14 

C-14 

C-14 

C-14

RESULT 

3.00E+00 +- 6.11E+00 

4.25E+00 +- 5.75E+00 

125E+00 +- 6,02E+00 

-6.72E-01 +- 5.93E+00 

3,87E+01 +- 9.01E+00

CUbmments:

K (

(2s) 

(2s) 

(2s) 

(2s) 

(2s)

UNITS 

pCi/L 

pC0L 

pCI/.  

pOl/L 

pC.IL

YIELD 

100.00% 

100.00% 

100.00% 

100.00% 

100.00%

MDA 

9.11E+00 

9.13E+00 

9.11E+00 

9.11E+00 

1.05E+01

IIIIIII III IIIIIi III I
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LAB NAME: 

LOT,RPT DB ID: 

CLIENT ID:

STL Richland 

FOJ240212--00 9DNNCG10 

DRUM 001

'V 
FORM I 

SAMPLE RESULTS 

SDG: 15889 

REPORT NBR: 11892 

ORDER NBR:

Date: 11/17/00

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

RECEIVED DATE: 

MATRIX: Water

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

Batch.l n,4wva SJ-NNI. nm

C-14 3.00E+00 1.9E-01 6.1E+00 9.11E& 

Number of Results: 1
+00 pCIUL 100.00% 0.33 (31.8) 11/16/00 01:33 a

0)

Comments:

0.2 L LSC6 RICHRC5022



0 
Date: 111/17100FORM I

LAB NAME: STL Richland 

LOT,RPT DB ID: FOJ240212-00 9DNNCLIO 

CLIENT ID: DRUM 002

SAMPLE RESULTS 

SDG: 15889 

REPORT NBR: 11892 

ORDER NBR:

COLLECTION DATE: 10119/00 4:00:00 PM 

RECEIVED DATE:

MATRIX: Water

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

Batch: 0304331 Work Order: DNNCLIAD
C-14 1.25E+00 8.OE-02 

Number of Resutts: i-

6.0E+00 9.11E+00 pCI/L

Comments:

100.00% 0.14 (31.4) 11/16/00 02:57 a 0.2 L LSC6 RICHRC5022

(

-Q



- (,A

LAB NAME: STL Richland 

RPT DB IDIORIG ID: DNNCGIER 

CLIENT ID: DRUM 001

I 9DNNCGIO

SDG: 15889 

REPORT NBR: 11892 

ORDER NBR:

COLLECTION DATE: 

RECEIVED DATE: 

MATRIX:

10/19/00 4:00:00 PM 

Water

ISOTOPE COUNTING TOTAL REPORT ORIG ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
RESULT ERROR (2 s) ERROR ( 2 s) MDC UNIT YIELD RESULT RPD DATE SIZE UNIT ED NUMBER 

Bath: 0304332~1 W,....A.~. nulM14 A

C-14 4.25E+00 2.8E-01 5.8E+00 9.13E

Number of Results: i

+00 pCI/L 100.00% 3,00E+00 1159.63% 11/16100 02:15 0.2 L LSC6 RICHRCS022

Comments:

FORM II Date: 11/17/00 

DUPLICATE RESULTS



FORM II Date: 11/17/00 

BLANK RESULTS

LAB NAME: 

LOT,RPT DB ID:

STL Richland 

JWJ300000-331 DN2WRIAX

SDG: 15889 

REPORTNBR. 11892

ORDER NBR: 

MATRIX:

COUNTING TOTAL REPORT ANALYSIS ALIQUOT ALO DETECTOR METHOD 
ISOTOPE RESULT ERROR (2 s) ERROR (2s) MDC UNIT YIELD RST/MDC RST/CNTERR DATE SIZE UNIT ID NUMBER

oatcn: uiuwi1 worK Order DN2WRIAA 
C-14 -6.72E-01 4.4E-02. 5.9E+00 \-, 9.11Ei 

Number of Results:

-00 pCVL- 100.00% -0.07 -(30.9) 11116100 12:09 a 0.2 L LSC6 RICHRCS022

Comments:

K C (

WATER

L



FORM II Date: 11/17/00 

LABORATORY CONTROL SAMPLE

LAB NAME: 

LOT,RPT DB ID:

STL Richland 

JOJ300000-331 DN2WRI CS

SDG: 15889 

REPORT NBR: 11892

ORDER NBR: 

MATRIX:

COUNTING TOTAL REPORT Expected ANALYSIS ALIQUOT ALQ DETEcrOR METHOD 

ISOTOPE RESULT ERROR (2 s) ERROR (2 s) MDC UNIT YIELD Expected Uncert Recovery DATE SIZE UNIT ID NUMBER 

Batcluf0h 0 f 33fW.1, A..J n.%A..Q.Ai nu

C-14 3.87E+01 

Number of Results: "

2.2E+00 9.0E+00 1.05E4-01 pCi/L 100.00% 4.62E+01 0.0E+00 83.63% 11116/00 12:51 02 L LSC6 RICHRCS022

WATER

Comments:

I j



Severn Trent Laboratories, Inc 

SAMPLE ANALYSIS REQUISITION

LABORATORY.10 STL Richland 
2800 George Washington Way 
Richland WA 99352-1613,W

NEED ANALYT"ICAL REPORT BY 
11/20/00

ý.TTN: 

LAB PURCHASE ORDER: SR027163 

CLIENT CODE: 378644 PROJECT MANAGER: Ron Martino 

NUMBER OF SAMPLES IN LOT: 0000

SAMPLE I.D. SAMPLING DATE ANALYSIS REQUIRED 

FoJ240212-001 10/19/00 Carbon-14 by Liquid Scint 

DNNCG-I-AD (RC14 ) METHOD: C-14 by LSC 

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

DNNCL-1-AD (RC14 ) METHOD: C-14 by LSC

A DDETECTION -LIMIT -AND -ANATLYSIS DATE INCLUDED -IN REPORT.----------

SHIPPING METHOD: AIREBORNE DATE: 10/24/00 

SEND REPORT TO: RONM TINO : 

SAPERCIE 7DT j 
PLEASE SEN4D A SIGNED COPY OF THIS FORM WITH REPORT AT COMPLETION OF ANALYSIS.  

THANK YOU.

PLEASE RETURN ORIGINAL SAMPLE ANALYSIS REQUISITION

STL St. Louis 
INT; 

STL Richland 
2800 George Washington Way 
Richland W]

10/.24/00 14:09:50

S99352-1613,W

(-\ A I )24.,065:DATE/TIME: 

.DATE/TIME: 

DATE/TIME:

RELINQUISHED BY: k/ 

RELINQUISHED BY: 

R=VED FOR LAB BY:



ANALYTICAL DRA"Y REPORT 

PROJEiCT NO. VA 

St. Albani 

Lot #: FOJ160127 

Tim Taylor 

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

SEVERN TRENT LABORATORIES, INC.  

Ron Martino 
Project Manager

October 24, 2000

,J.

Al



METHODS SUMMARY 

FOJ160127

PARAMETER 

Trace Inductively Coupled Plasma (ICP) Metals

ANALYTICAL PREPARATION 
METHOD METHOD

SW846 6010B SW846 1311/3010.

References

SW846

5: 

"Test Methods fot Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition,*November 1986 and its updates.

J



SAMPLE SUARY 

FOJI60127

WO # SAMPLE# CLIENT SAMPLE ID

DM7QG 
DM7QM 

DM7QP 
DM7QQ 
DM7QT

001 
002 
003 
004 
005

COMP.SAMPLE #00001 
LAB 0010 GREEN TILE 
LAB 0011 YELLOW PAINT 
LAB 0012 DRAIN CONCRETE 
LAB 0013 COUNTING RM. METAL

DATE TIME 

09/21/00 16:00 

10/13/00 09:00 
10/13/00 09:00 
10/13/00 09:00 
10/13/00 09:00

* NOTE (S): 
-The anaydcal remlts of the samples lisad above are presented on the following pages.  
- All calealatlons are performed before rounding to avoid round-off errors in calculated r lils.  

- Results noted as "ND' were not detected at or above the stated limit.  
- This report must not be reproduced. except in fill, without the written approval of the laboratory.  

Results for the following parameters are never reported on a dry weight basis: color. corrosivity, density, flashpoint, ignltability, layers, odor, 
paint rldtor Mest. pH, porosity pressure, reactivity, redox potential. specific gravity, spot tests, solids, solubility. temperature, viscosity, and weight.



STONE & WEBSTER MGM .EERIN( CORPORATION 

Client Sample ID: CONP.SAWMPLE #00001 

TCLP Metals

Lot-Sample #...: FOJ160127-001 
Date Sampled.. .: 09/21/00 16:00 Date Received...: 10/14/00 
Leach Date ..... : 10/19/00 Leach Batch #..: P029303

Matrix ....... : SOLID

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0294361 
Cadmium 15800 125 ug/L

Dilution Factor: 2.5
SW846 60109 

Analysis Time..: 15:58
10/20-10/23/00D M7QG1AD

NOTE (S) 
Analysis performed ln accordance w1th USEPA Toxicity Characteristic Leaching Procedure Method 1311 

J



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: LAB 0010 GREEN TILE 

TCLP Metals

Lot-Sample # ... : FOJI60127-002 
Date Sampled...: 10/13/00 09:00 Date Received..: 10/14/00 
Leach Date ..... : 10/19/00 Leach Batch #..: P029303

Matrix ....... : SOLID

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...; 0294361 
Cadmium ND 125 ug/L 

Dilution Factor: 2.5
SW846 6010B 

Analynis Time..: 16:02
10/20-10/23/00 DM7QMIAD

NOTE (S) 
Analysis performcd in accordance with USEPA Toxicity Characterlsdc Leaching Procedure Method 1311

0



STONE & WEBSTER .EINEERIN CORPORATION 

Client Sample ID: LAB 0011 YELLOW PAINT 

TCLP Metals

Lot-Sample #... : FOJ160127-003 
Date Sampled...: 10/13/00 09:00 Date Received..: 10/14/00 
Leach Date.....: 10/19/.00 Leach Batch #..: P029303

Matrx ....... : SOLID

REPORTING PREPARATION
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE

Prep Batch #...: 0294361 
Cadmium ND 125 ug/L 

Dilution Factor: 2.5
SW846 6010B 

Analysis Time..; 16.07
10/20-10/23/00 DM7QP1AD

N (S): 
Analysis perrorned •i accordance with USEPA Tokicity haracter ic L•ac•ing Procedure Method 131j 

_J

'4

WORK 
ORDER #



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: LAB 0012 DRAI CONCRETE 

TCLP Metals

Lot-Sample #... : FOJ160127-004 
Date Sampled...: 10/13/00 09:00 Date Received..: 10/14/00 
Leach Date ..... : 10/19/00 Leach Batch #..: P029303

Matrix ....... : SOLID

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0294361 
Cadmium ND 125 ug/L 

Dilution Factor: 2.5
SW846 6iOB 

Analysis Time..: 16:12

10/20-10/23/00 DMQQIAD

NOTE (S): 
Analysis perfonned In accordance with USEPA Toxicity Characteristic Leaching Procedure Me"ho 13 11



STONE & WEBSTER ENGIEERING CORPORATION 

Client Sample ED: LAB 0013 COUNTING RH. METAL 

TCLP Metals

Lot-Sample #...: F0J160127-005 
Date Sampled...: 10/13/00 09:00 Date Received..: 10/14/00 
Leach Date ...... : 10/19/00 Leach Batch #..: P029303

Matrix ....... : SOLID

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0294361 
Cadmium ND 125 ug/L 

Dilution Factor: 2.5
SW846 6010B 

Analysis Time..: 16:26
10/20-10/23/00 DM7QT1AD

NOTE (S) : 
Anaylis performed In accordance with USEPA Toxicity Ciarateristic LA.ching Procedure Method 1311 

J



0
METHOD BLANK REPORT 

TCLP Metals

Client Lot #...: FOJ160127 Matrix .......... : SOLID 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

MB Lot-Sample #: FOJ190000-297 Prep Batch #...: 0294361 
Leach Date ..... : 10/19/00 Leach Batch #..: P029303 
Cadmium ND 125 ug/L SW846 6010B 10/20-10/23/00 DNEV81AA 

Dilution Factor: 2.5 

Analysis Time..: 15;44

wryrr t.q%
Calculations am performed before rounding to avoid round-off ervors in calculated rmls.  

I,

NOTEfS1--



(YE RMV, & GEM LaMATO

IF You boxoTRECOVEANY OF TIESE PAMS, PLEASE'CONTACT TIMTELECOPY 
OPERA-0-RAT (315)4'37-1990, EXTIENSIGN 2593 AS SOON AS P'ossmLF- rjm7cro&r 

TR-Ws- -USSION COWLETED'AND CONFMNaD

.DATE SIGNATURE

SEPý-22-00 14;16 FROM:LNUIRONMENTAL' 

'DO/Aloo 11:29

ý17-589-2160 TO:718 E96 e523 PA15E.'901/W3

TEI".AX 
pirgraFka Far 'TaL CLIIA*M 

C0NMVfrJALnYN0nCZ-

"V

ftwmabn heknft to &g &a i1of * &V"Adr,-Cfpw You am r%7*na.,*dxhq my &doum cdpykg Avroudon or ffm mj&g4ýmy 44gon jru;,eN=L, un jhff 
cont-ws -OfIbb Jfyvu hm mcebedMft th mTar ]VZem 

AY&TaPfim mnzffgejlwgx ream &firwxtdxm=&

lob brumber 
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MYJNMEROFP,&GES13EIKGSLNT-I-()NCLU

TO: 

COUPANLY:

FAXNO.: 60

FROIN L
'000,
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UBRIEN 6 GERE 
WRLAý LABORATORIC-ra ING 
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U2 
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09 

FBI

617-589-2160 TG:710 298 G523 PRGE:00.2/003SEP-22-00 14:16 FROM:ENVIRONMENTAL 

OVUM 11:30

cl.uw:ý 
PROMI-r
hviedt 
JOB NE-12M.  

ýCMTR ECATIM

ScwcnTfML*badkdes 
%PL SL AMens 
NS 
w9s.dol.510 
NIOM74WA

AieS=Fle Augyfis kwdM

MUM SABM Fwmiw Fmsw 
Ma cc 
2&Q 01012

. DATE 
'091191M 

OW19" 

OMM 

MOM 

0949AD 

09119im 

OM19AO

LOCAMON 

QWA4nd&X-Ray 
rmm 

()WA-Ouw&mm 
-ORT-4B 

.0wi6callidwilywa 
dxw#RTS 

ýOWA-cb"Aortywwm 
#RTI.  

OWA-Cwý 7Et In 
9mto(4oub6 doom 
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We* 
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AcErAly 
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madtvbg 

&FDdloring 

M-ami" 

Mo-" 

blodhowilig 

Nfinihadog

Dxkgrmd 

19=kswuzd

.4117 

Z&B 

37.6 

Alas 

.36.9 

30.6 

28.0 
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35.0 
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0.014 
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IStone &Webster 
0ounded 1889

Facsimile

Date: 9-25-00 

To: GREGOR PETRANEK 

Company: TAYLOR ENVIRONMENTAL 

Phone: 516-358-2955 

From: Marc Bianco / John Devine 

Phone: 718-298-8613 

Pages (including cover): 4 

Comments:

Fax: 516-358-1780 

Fax: 718-298-8611

GREGOR, 

ATTACHED ARE THE BACKGROUND AIR MONITORING AND THE MASTIC RESULTS FOR 

ST. ALBANS.  

COULD YOU PLEASE FAX BACK TO US A COPIE OF THE VARIENCE FOR THE 

ASBESTOS ABATEMENT AT ST ALBANS.  

THANKS,i•,r

-J

USACE St. Albans VA Site 
Linden & 179e Streets 
Queens, NY 11425 
Field Phone: 617-592-4338 
www.stoneweb.com

*.



09/25/00 MON 10:50 FAX 718 298 8523

*** TX REPORT ***

TRANSMISSION OK 

TX/RX NO 
CONNECTION TEL 
CONNECTION ID 
ST. TIME 
USAGE T 
PGS: 
RESULT

A honeWebster 
Founded 1889 

Facsimile

Date: 9-25-00 

To: GREGOR PETRANEK 

Company: TAYLOR ENVIRONM1NTAL 

Phone: 516-358-2955 

* From: Marc Bianco / John Devine 

Phone: 718-298-8613 

Pages (including cover): 4 

Comments:

2480 
915163581780 

09/25 10:45 
04'59 

4 
OK

Fax: 516-358-1780 

Fax: 718-298-8611

GREGOR, 

ATTACHED ARE THE BACKGROUND AIR MONITORING AND THE MASTIC RESULTS FOR 

ST. ALBANS.  

COULD YOU PLEASE FAX BACK TO US A COME OF THE VARIENCE FOR THE 

ASBESTOS ABATEMENT AT ST ALBANS.

I,

THANKS,~

S.

o1A 0



11/1300 1:12 '315463 7554ODRIEN & GMB ~ 0

O¶BBIEAN & GERE LABORATORIES, IXC. ThLEFAX
MJLJCA &VAR £ -

CONflDnqnA~lTY NonaC 
Mryp d. oý bWwZ:enddyto which itri addrdst4 

curd qycautan co~dent&21 b/riwfro bkn~hg to the Sen&r (frzme not tie bMtndaedncfp r4 you 
arc hmrby cat Qledhazj MW ctzsfon. copyhzg diwinutfon or the a=bigof a action D reli~nce on die 
.contents ofhi hyrmatfon kSfrktyrWh~hlte4tLiyuhaeneudutrsm tnb rorTae 
tmewdiaay no* us By telephone to Mwtefbrý #We iSIS of these dxmanen

Job Number ' - - - - - -f_______

DAME a4LZlZe•
NUUMBEFOF PAES BEIN l klSSfILUTIMTTS N) 

Til tcce- rc~-~

COMPANY: Sate t-dJ-&tlS-tr4.

SFAXNO2

laSSAGE: 1 A1 AL~ 4I 

%4-b~per &Lr10e4(I(W~16APV

IF YOU flq NOT RECEIVE ANY OF THESE PAGES, FLEASS CONTACT THE TELECOPY 

OPERATqRAT (315) 4:37-1990, EXTENSION 2593 AS SOONJAS POSSIBE. THUNK YOU

TRANSZMI!SION COMPLETED AND) CONFIRMED: 

- DATE I IME _ __ SIGNATURE_________ 

One Urnh 43Cospa

0

i-?ie-�$-&4 If

0
I

I

FkOlvt

0315 463 7554 000111/13/00 15:12
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10/12/00 -THU 09:47 FAX 315 463 7554OB I N & G E BN I E RSI00 
_

O5BRIErN 6 SERE LA1ýORATOr1IE-S, INC

CLIENT: Sewn TretILabmmoznjs PROJBCT &L Alhans vA Cmr F~clht Pwject iv 1314 #9SO~nt. Lab 10B Nlwbffi 8rt SOSIaoi1s 
WMEHD: NIOSif7400 A CERTBICFIXTON. 101s 

SAMPLE SA1.,Ip PlMfl FIBROM .- -# DATE 
SAPccTP 01 10(10(00& ll8._0.046 'M" 

02 lOJfliam -let 5WM 1llkbR ~t Dluring

10/10,00 

.10110MiD 

10/jo/co 

10/10100

IYV 

55A4 

8%.2 

56.1 

163.3 

,432.7 

<12.7 

<1Zi 
<12.7

0.029 

0.021 

0.034 

0.021 

0.061 

'CLO.S 

NA

OWA-At Bunt entranc 

OWA.Bsnt cOrrjdor 7A 
Eusttam MuOMu#RT4a.  

OWA-tnaide pers decon 

OWA4Jnt~dcp=M4 
vvast docon arnitr.  

OWA- h 0d we ew 
Unit, holding area.  

OWA-Atmgptive air 
niacbhie exhung 

Field Blank

Monitoring 

monitoring 

Monitoring 

Monitoring 

u~itaring 

m~onitoring

fluring 

During 

Durifig 

During 

Dudng

During 

Daring 
During

VOID - Sample overloaded) sample =o mnnlyze 

GRAmAR THAN 

"I"OtripnalefarSamplesoncef]
PAME- 

I

8 0 0 0 ~ ~ e -B fl n ofrWd d~to 4 4  S l a q . N o ic u gt 1 8 2 
(SI i ~~02o, ~g~s~ 02-.'~fur4wV~bnerun

-J

03 

04 

Os 

07 

08 

FBI 
IPB2

OBRIEN & GEM ENGINEERS 121003 -



Eg0 MOMW 0RIEN BiGERE 
~ LABCORATOR-IES, INCA 

0L 
* PROJECT:- St Album VA Came Focfiit 

Nzoed#. na #s0 Dint Lab 

* ME~hOD: MOSfl7400A 

Ak S=ampl Au~ysisRcmtb 

SALMPL SAMPLE FiBERtS/NBS 
# A T EMy 4y SAMPLE Typjg 01 I10/o0=I 32,5 0.013 OAlti fifgtf Mnirn 

0)2 10OA10100 39.S 0.016 OWA-AI Bsinjamwm~Mclrng 
' P 

(Xi 10/10(00 29.3 0.012 OWA Esmt =rcrdr 721 Moiiiorig PREt 
&eSt from runt #RT-4B.  04 10/1041( 34.4 0.614 OtVA-,mid p w Monitoring PRE 

dccwt clean momuj 0$ 10/10100 N4.4 O.Ols OWAOmdrl Monitoring Pm 
(76 UVOiUOm VOI VOID IWAN&MntogPE 
07 1W/10/00 57.3 0,023 ItVA.Sauu MonitorngPE 08 10110"o VOID VOID IWA-Cuiter Mwuitcvng PRE 09 101l01M <12.7 CM00$ IWA-Nnfead M~onfori mE 10. 10110M1x <12. <0~05 IWAVSou~sat Manitorbifi PEE 

<i1101 12,7 0el.Oo OWA-At ngaveai Mowrngt PRE 
FBI 101143 WO li2? NA Fiteld Blank Monitoring PRE FB2 10/10100 -<117 NA- Field BlankMoiorn PRE 

Analyaj C PrtbMccld *~e &1rc OeeLuomwf h,le n.  

VOID - Sample Ov loaded sample not anaze& 

> OREATEMN 
ATHOim Blank amelia we =Pe~qwes in fiborspcngynu minfiiewm.  

DAMR 10f[2=1~ *Lsbonatoly wtfcqapornbk for sample collctioonPAE 

O hnGitL0  htac, i to Qfan $C orn4OOpn WOEifOa tcliui Fý4WRQ6,*V -oet~x409 SYnanrn, New ¶trk ?.*lr

(

10/12/00 TMJ 09:47 FAX 316 463 7554 10002OBRIEN & GERE ENGINMS



.11/13/00 15:13 0315 463 7554. OBRIEN & GERE

Kg,

CLIENT; 
PROJECTL 
PNjet#.* 
JOB NUEeEF

* ETHOD: 
*CERTOFCAflQN.-

Sav=r Trent Leboraroins 
V.A SL Albas 
N15 
$Q95-001.s10 
NIOSH 7400 A 
10155

I Air Sample Analysis aetuit 

SAMPLE SAMPLE FISER& FIBPR= 

01 10 1 - 0 V IMODE A-Nwrthsicia M onitoring A xtegtt 0210-11.00 VOID VOID IWA-Wst~tsidt Monitoring Ambient 03 10-11.00 VOID VOID IWA-East aid& Monitoing Ambient *04 10L-11-00 'VOID VOID IWA-Center Moaftoldng Ambient 05 10-]11-00 VOID VOID IWA-Suth astle Monitoxing Ambient 06 10-11-00 31.8 0.00-7 OWA-BemI corridor by Monkto&in Amb .ient 
room # RT-P 07 10-11-00 22.9 0.005 OWA.Bsmtinl3rny Monitoring Ambiog 

room 
.0 10-11-00 19.3 0.Owd 0WA-Bsw by odt Monitadig Ambient 

dourkT-5 09 10-11-00 2Z.4 0.004 OWA-Bmtcoridorby Mroniorng Ambient 
ruo # RTh4-a 10 10.11-00 VOID) VOID OWA-lsrifloorby Molnitoring Anmbient 

FBI. 10-11-00 <12.7 NA Fiel 8 arSUCOam A bin FB2 10-11-420 <12.7 NA Field Blank Monitaxtig Ambient

An~syt Only Perfoanud 

VOID - S"mle overload 
< LESS THAN 
> GREATER THAW

rYO'BTie&GCa-BLpbOE5IriCs. Inc
Ai SaMPlenot analyzed

biankcresults areXpreaddaauiprqa'omliers 

Oyfbrcounting pez bned e& Sow Lab raorieaPersow6 
Lnbomatorynot responsible trsampre collection,

AUITHORMMED 

DATE: 1111/ion 
PAL & 1

OOtInerj& a LuegmWgnh. Irk., a' OtA, G arecoomWsa fiW-laeirdd PpOdusROD.OoZ4t $vmeUaNant& 2 (310) 46t.C2OIFAX(imegN.554q WAWp * ý 
-.. A O~ 1 -ffdfulM*rtAdOF~rg

~~ GBRIBINSGURI! 
LABOflATORIEB, INC, 

ilLBOATOY NAYST RPOT-

!R 002

J



10/27/00 14:13 eais 463 7584 0BR�EN & GERE l�a 002

UB1RlENB G!RE 
~,LABORATORIESa INC 

LASOaTOR9Y ANALYSISEPOE

CLIENT: 
PROJECT: 

CERTWIF lION:

SevsmTrentLaborotode 
VA St Albos 

M39.001-510 
NIOSH 7402 
10155

TEM Air Sample AnyIps Resdlu

* SAMPLE SAMPLE 
* DATE

05 
03 
08 
01 
I 
is

101110 

10119100 
10119100 

10119M0

F~v~fco TEM 
Aibeeos 

g/ee 
0.025 <0.001 
0.025 <0O.001 
<0.003 4,0001 
<0O.003 -4.001 
0.014 4*.001 
0.025 -'0001 
0.007 0.003

TEM Non-Asbesoss 
F7CC

0.003 (NSD) 
0.001 

-0.019 (NSD) 

0.024 (NSD) 
0.004

Optc~y~w flable 
FraficA

0-333 

0-429

Anslys~s Only PetMed By O!Srle & Grem Laboratoujes IMn.

Ns D -No MW n M & M dt~*d 
-<LEBSSMAN 
>. OPBATRMMfAN AUTHORIZEDZ~4Ž

DAME 10/27100 
PAFE:]IOnly fiber counng perlmed by Olden & GMetetAboaics Permunn

Qldran &Geta Laboju~its. rnmanOSnon A. GkmoonWY 
5000 BndunIMd aPkwi~or P.O. Bu4w42 $wwx~A.wuwyi( 1321 
01325438T0ZOFAX (315)400-7564 .MV*JhMW.xc~m

A4justedP01 
f/a

'r4j��5

0.008 

40.003 

4)O025 
0.003

0315 463 T554 OBBIEN & GERE10/ZT/00 14:13 1@002
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*O BRIEN 6 GERE 
.ýWMLA13OFATORIESI INC.  

IRORATORY ANALYSIS REPORT 

CLiET: Sevem Treat Laboratories 
PROJECT: V.A St Albns 
Project 4. NS 
JOB NUMBER: 8095.001.510 
METHOD: NIOSH 7400 A 
CERTIFICATION: 10155 

Air Sample Analysis Results

SAMPLE FIBERSI FUERS/
DATE 

10/18/00 

1011 800 

10'18100 

10/18100 

10/18/00 

10118/00 

10/18/00 

10/18/00

MW2 
45.9 

73.2 

63.7 

38.2 

66.2 

VOID 

19.1 

27.4 

15.3

10/18100 47.1

CC LOCATON 
0.016 OWA-Bldg. #90 Ist 

floorby entranoe 
0.025 OWA-Bsmt. Bklg. #90 

by stairwell 
0.022 OWA-Bsmt Bldg. #90 

by room #RT.4-B 
0.013 OWA-Outid personal 

& waste demo unit 
0.025 OWA-Inside personal 

decon clemroom 
VOID OWA-Iside waste 

deo= holding area 
0.007 OWA-At negative air 

mmein exbaust 
0.009 OWA-Bldg. #90 Ist 

floor.by enrance 
0.005 OWA-Ilsmt. Bldg. #90 

by stairwell 
0.016 OWA-Bsmt Bldg. #90 

. byroom.#RT-4-B

ACTIVITY Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring

Analysis Only Performed By OBien & (le Laboratories, Inb.  

VOID - Sample overloaded, sample not analyzed.  
< LESS THAN 
> GREATER THAN 
1lank re•lts are expressed in -bers; per square llimeters.  

Only fiber camuing performed by O'Brien & Gere Laboratories Personnel.  , Laboratory not responsible for sample collction.

sADPr ing 
During 

During 

During 

During 

During 

During 

During 

During 

During

4

SAMPLE 

01 

02 

03

04 

05 

06 

07 

08 

09 

10

DATE: 10/30/00 
PAGE: 1

OaBten re Uabora Lab io .ne C cOn O'Batner . Gere crnpally 
54100 BnIrirtf (ld Parkway. PC, SOX 4942. Syrakmso. Merv Ytfil I 
(3151 437-0200. PAX (3t5? .353.7514 blip. ,•,m Otg.CO m 
* ..- ano nlfces ,n mawr U.S. ,rues



10/31/00 15:15 0 00

ofin 00 OBRIENE6GERE 

~~ LABORiATOIRIESI INC.  

LABRATRY NAISISREPORT

CLHWNT 
PROJECT: 
Frqject#: 
JOB NUMIBER 
METhOD: 
cERTiFICAT1IOft

Severn Tremt labonrafors 
VA. St, Albans 
NS 
8095.001.510 
NI03H'7400A 
10155

LOCATION 
OWA-Outaid porsom 

&wagedewnhnmt 
OWA-ritsidepersonal 

deconcleanroom 
OWA-lusidewaste 
dechonlciin arem 

OWA-At negative air 

OWA-Bldg. #90 let 
floor by enflce 

OWA-Essit Bldg. #90 
by stairwell 

OWA-Esnt Bldg #90 
by room fiRT4-4B 

OWA-Outaids personal 
& waste decmimaits 
OWA-nsido personal 

decon lean room 
0WA-Insido waste 
decnolcding area 

OWA.At negative air 
mactine exhawt 

Field Blank

ACTIVITY 
Monitoring 

Monitoring 

Monikorh 

Monitoring 

Monitoring 

monitoring 

monitoring 

Monitoring 

Monitoring 

monitoring 

monitoring 

Monitoring

Puring' 

During 

During 

During 

During 

During 

During 

During 

During 

During 

During

Anabwsim Onberaformed By O'Brien & Gore Laboratories, Inc 

VOID - Snmple ovcroadced. sunple not analyzed 
<jLESS THANI 
> GREATER THAN 
Blomvkcslts are aipresd in fib=r per squae inillimetmt

Onbrfibcrwmtingperftxmodby0O'Bxen& Grem Labvralodes PersoneL.  
Labaoraty not responsble farumple colleton.m

AUMhORIZED:__________

v I'

DATE: 10130100 
PAGE: 2

ae~dwi & Oett L*owtatnei. ire, ant OEisn A Ggfn eompayv 
5=) Bnutimfd Pxunwjlq P.O. Box 4942. Syrxcufl Newtr(k 1ran

. an1dar~cn wr.0r (iS.9cjgS

SAMPLE 

12 

13 

14 

15 

16 

17 

19 

20 

21

SAMPLE 
DATE 

10/18/00 

10/iw4O 

10/18m0 

10/18=0 

10118=0 

10A1800 

1011"o0

26.1

25.5 

VOID 

24.6 

35.7 

45.2 

20.4 

-42.7 

33.1 

<13.  

35.7 

<1.7

FIBERS 
cc 

0.010 

0.009 

VOID 

0.008 

0.019 

0.026 

0.011 

-*007 

0.0 18 

0.021 

NA

9002
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10/31/00 I6118 0 

as EOBRIEN 6 GERE 
SLAIBORATQA(ESý INC-

LABORATORANALYSIS REPORT

fa004

CIEN4T: 
PROJECT: 
Prajact# 
JOB NU&MB: 
METHOD: 
CEtflFICATfON-

Severn, Trent~boratoriea 
VA. SL Albans 
NS 
8095-0013510 
NIOSR 7400 A 
10155

SANM~l 
DATE.  

10/19WJ 

10/18mO 

10fiwo 
10118mO

VOID 

VOID 

<12.7

Air SwploAnalysRcsults 

FIBERSI 
cc LOCATION 

'VOID Edwald Icmaon SS# 
097-56-8560 

VOID Edwarwdlmson SS# 
097-56560 

NA Field~lm 
NA FieldBlank

Analysis Only Pefornned By O~iin & GmLboratwkAs Iona 

VOID - Samplo overloaded, sampla not adayzed.  
<LIESS THAN 
> GREATER TMM 
Blank results are excpressed in, ibers per squar millimeters.  

0*l fiber counting perforawd by O5ien& Gera Labrtories~ersonnal 
tabosiftoy n~ot responsible for sample coDectiolL

ACTIVITY 
Monitoring 

monitoring 

monitoring 
Monitoring

AUTHOROM. L~~~

SAWLE TYPE 
OSHA 

OSH& 

OSHA 

OSHA 

DATE- 10130/00 
PAGE' I

OMiim &Ge Lars arloatae in., an M~ien S Gaecofam sv 
SMO Unilwhdd Panftmw~ P.O. Box .I4.Syianue. Nawtb1m 13221 
(316) .337.02w?0,Al OWl5-'aO-SPE - "Ivc wmilcb.fcc 
... .nawcjiornn'Jkr lAS llh~

SAMPLE 

01 

02 

FB I 
FB2



t� 005

CLENT: 
PROJECT: 
Project #A 
JOB NUNvIBER 
MMTOD.: 
CERLTIFICATION:

Sev=r Trent~aboatorics 
VA. St Albans 
NS 
909S.001.510 
NIOSH*7400A 
10155

Air Sample Analysis Results

SAMPLE MIEWB FIBERS
LOCATION 

O'WA-Bldg. #90 1 st 
floor by entrance 

OWABeat. Bldg. #90 
bystairweli 

OWA-Bsmt. Bldg. #90 
by room #RT-4-B 

OWA-Outaidpersonal 
& waste decon units 

OWA-Insidcpwmsnal 
decon olem aint 

OWA-Inside waste 
do=w holding amo 

OWA-At negative, air 
madbinemexhust 

OWA4Bldg. #90 lta 
floor by entrance 

OWA-Bsrnt Bldg. 990 
by stairwoul 

OWA-Besmt. Bldg. #90.  
by room #RT-4-B

ACTIVrTY 
Monitoins 

midntorins 

monitoring 

Monitorin 

Mouitoring 

Monitoring 

Monitoring 

monitoring 

Monitoring 

Monitoring

SAMPLE TYP 
During 

Daring 

During 

During 

During 

During 

During 

During 

'During 

During

Analsis Only Pciformed By O'Bnen & Gere Labratorfes) Inc.  

VOI3D- Sample overloade sample not analyzed.  
< LESS THAN 
> GREATER THAN 
Blank results we expressed in fibers per squarrmallimateri 

Only fiber couimlng perfenned by OBrien & Gems Labomatoties PersonneL 
Laboraq oryst rasponsible for sample collection.

DATE.- 10)30/00 
PAGE: I

O3nai 8. Gem Lb uronm. tnc.. aft GOieo I GarsmonpaisV 
$00o BrM~i~aeld Pa,1waV. F.Q~O.M494Z.S'abe.-r~~b 3.21 
435l543T.O-2Oi'XE3151 46;37e5.fu. h4..W*AqLcGT 
... .and ob~as Ina.uwtrU OtIB.

J

SAWIVLE 

01 

02 

03 

04 

05 

06 

07 

as 

10

DATE 
10119M0 

10/1 9= 

10/09/00 

10/19100 

WIND10 

10119100 

W10/1900 

10/19/00 

10/19/00 

10/19/00

0.014 

,0.013 

0.016 

VOID) 

VOID 

VOID 

-<0.004 

0.006 

0.0 17 

0.011

39.  

36.3 

145.9 

VOID 

VOID 

VOID 

.412.7 

17.8 

49.0 

29.3

10/31/00 15:17 a 

* * = OBRIEN 5s GERU 
-LABO0RATORIC-S. INc 

LABoRATORY AHALYsis REPORT



10/31/00 15:17 a

--- 01= M• CBRIEN 19 GERE 
• .LABORATORIES, INC.  

*LADORATORY ANALYSIS ROEPRT

PROJECT: 
]Prqjct #:• 
JOB NUMBE: 
METHOD: 
CERTinICATION:

Severn. Tom! Laboratorie 
VA SL Alban 
NS 
8095.001.510 
NIOS 7400 A 
10155

FMIERS 

64.3 

25.5 

42.7 

,12.7 

43.9 

54.8 

41.4 

24.2 

35.0 

39.5 

VOID 

<12.7

FIBERSI 
Cc 

0.025 

0.009 

0.015 

<c.005 

0.012 

0.015 

0.012 

0.007 

0.010 

0.011 

VOID 

NA

LOCATION 
OWA-Outid• pasonal 

& waste deca units 
OWA-Taside pesonal 

deoas clean room 
OWA-luside waste 
deconbolding area 

OWA-Atnegativo air 
machine exaunst 

OWA-BIdg. #90 Ist 
floorbyantrance 

OWA-Bamt. Bldg #90 
by sWarell 

OWA-Bsot Bldg. #90 
by room #RT-4-B 

OWA-Outside person, 
& waste decon units 

OWA-lasid6 person 
daw clean room 
OWA-nside waste 
decn bolding area 

OWA-Atnogaetv air 
machine eahaust 

FieldBlank

Analysis Only Perfonted By Ogden & GOe Laboratories, 1w.  

VOID - Sample oveloaded sample not aayze& 
< LESS THAN 
> GREATER THAN 
Blok rwns am epressed in fibersper sq=ua mxilim 

Onlytiber countng perlforcd by Ogren & 0= Laboratori•s P=rnl.  
Lablratcuy not zepnble ibr sample collection

ACTIVITY 
Monitoring 

Monitoring 

Monitoring 

Monitoring 

Moni!Oring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitring 

Muonitouing

SAMPLE TYPE 

During 

During 

During 

During 
During 

During 

During 

During 

During 

During 

During

AUTHORIZED:..-4•

DATE 10)30/06 
PAGE: 2

bsrien & GClaa Labodsorw. an. a OBrmn & GOc Cnrnypan 
5000 6Stnfdekd PFanrm .F. P,. 4942. 8trace. NQW YatI 13--1 
1315t -W4200. PAX t151I463-704 *'itp:,wewocg.--m 
.. andaFTanmnWcr U9 .,Iin

o0006

9

SAMPLE 

11 

12 

13 

14 

15 

16 

"17 

19 

20 

21 

FBI

SAMPL 
DATE 

10/19/00 

10119/00 

10/19/00 

10119/00 

10/19/00 

10/19100 

10119/00 

10/19/00 

10/19/00 

10/19/00 

10/19=00 

10/19/00

•qe•M
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~03RE LA1 (ATr-IEES l 

Mc-=R-LA1BORAOY IATCX~-S-INC.POR 

CLIENT. Sever Trod LaboIutore 
PROJECT: VA~ St. Abx 

project #. t 
JOBNOUMBE $095.001.510 
bWITHOD: NIoSH7400A.  
CERTO~CATIOP: 10155 

Air SmeAnaysis F'mf 

SAM~PLE SAMPLE FIBEIW FIBERS/ I 
* DAT 1V1M CLOCATION ACIIY S-AWvULTYPE 

01 10,19io .412.7 Westmoirngps 

02 10119J1X) <12.7 4.03 WA-Bawmet lab Mnt~ ot 

0W1019100 <12.7 4.003 IWA.BaSment lab. Monitoring Ps 

03 centerpost 

04 10119M0 <12-1w'l Ps 

05 10119p9 <12.7 <0.003 1WA-13mfnlabtW monitorin~g 

05 South cioigp s 
06 1019100 15.3 0.003 IWA-BasewmaManimduSPos 

07 ~10119)V00 <12.7 ,0.003 IWA.Bflsernetl corridor ioioi ~ Ps 

08 1/90 12.7 4.003 IWA.Bamunedcorridor Monitoring 

09 10119/00 <12.7 .0i.003 IWA-Basemat couidor Mollit"d1I os 

~ D.~M~t£~T~oojr monitoring Ps

10 10119/00

Analysis Only penlriie By OWhie & (W 6M~iS In

yVOu . Sample wnove1ded. mapie not M~aony 

-< LSS THAN p 
> GREATER THAN 
Blank resdtsla .re,..ase in fibers per. square miliniclal

only fiber connftin prft~mcdby O!2rieni & c0reLboratrisPWW 

Laboratotyl otreVpnsbl- for saMPle Ccictiol

DATE: i0/30/0( PAGE; I

ashn 06. ~ail~A. ~a. a Oeiel4(360 an 0 2n' 

~ ~~000 ~ ~ ~ ~ M ftIlG O.02 "r4U0 e'com 3~

39

)9

. tent<12.7 "Uvv-'
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TAYLOR EiRON'MENTAL GROUP DAILY MONITORING ih6T AND CHAIN CIF CUSTODY RECORD PAGE -40iF 'I
TEONACM Tuf SrFE AJRM5 DATE UBMYTED 

DATE SAMPLED CONTACT 5Tp~* DATEJ1 VL Ai.1 oGED -o 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ -r i - -4j.. W O K A E D A T L O G = 

R TO M T R N~PR J C O PRO JECT M ANAGER DATE APPROVED I SIONATUR E 

PAMPL # NAOR.OR SAMPLE LOCATION, AREA & FLOW TIME TIME DURATION FO 
PUP#N.HEIGHT AND/OR EMPLOYEE ON/OFF ON OFF MINUTES (AVER- LITERS -FIELDS FIBERS F/MM 2  F/CC 

______ ____4- __1_r__19______ _____ OF___ _____ _____ ____ 
AGE) 

01OWA kI- Ss~jr ý 1 t3Z I'V- r7,01 -74I ?.qq 

IWA C3At gshLt 94TIZ t; I/'C 

IWA IVg~sp~o~ c'~'L.wq~.  
OWA (3 ,A.j j~ 1103~i -14OI1 1303t ~ . 3$ qq . _ __ _ 

OWA e1,t., goo,,~( Jr ~ 19 13~___ __ 

OWA 0 Ce ~ ~ ~ ~ i~ Io-~9~ O 
* JIA k3 /E~~.C , IZ A 

________~~~~~~1 1WO(/Aj1 i-03~ q ~ _____ 

IWA 4z C Wj/ 1 

__ _ __ _ _ __ _ _ DWA A1u sSr L 170,6 5-7 t%.! It ~ _ _ 

* IWAO 

0-7 D WA /a (J !5;c"J4~ /A_ 14___~ C 

* ~IWAO 

0 IV- DWA ý e 
OWA 0 

/ 1 
ý 

IWA a 

OIWA 0 

JIWA 0 
OWA 0 

w~~E~TQfDax(tN~iE ~ ETIME RECEIVE FROM TEO DROP amX (SSAAAURE DATE. 71MECIM 

RMMU -iOW*ED DY: (SINATURE) DATE TIM REETEYM(IWiW)D 

le z '/ ýDTETMERCEEBY.; sM ~ ~ DT. TIME 6W r 7 7s 

JOT a.4~ M E/- o 1 Z 
OSHA FOX hE 

___ ___ ___ ___ ___ ___ __ ___ ___ ___ ___ ___ _ LTER MANUFACTURER f .r

TCLLUW: Lab CODV PINK: Samples ORANGE: Site Copyvvnl It:: uffice UGDV



TAYLOR A*RON MENTAL. GROUP DAILY MONITORING & TAND CHAIN OF CUSTODY RECORD PAGE -OF i-

TECWI~tN CENTSITE ADDRESS DATE SUBMITTED 

____________ _________-- -,;r 6L~ius VJ.A Ce24.. FP~Cd-PC 10__10 __0 ___ 

DATE SAImPi.Eo CONTACT WORICAREA DATE LOGGED 

ROOEEN.PROJECT NO. PROJECT MANAGERDAEPROD/SINTE 

TS~lh 3-3 ____A))___ ____1___9* ageepai 
SAMPLE & LABORATORY SAMPLE LOCATION, AREA & FLOW TIME TIME DURATION FLOW 

PUMP # NO. HEIGHT AND/OR EMPLOYEE ON/OFF ON OFF MINUTES (AVER- LITERS FIELDS FIBERS F/MM 2 F/CC 
AGE) 

MWA 0l,6r=4. 1i FT &t tat-., clF siptajc-L.  

01___ OWA~ go ts C~soq T,07j t'0C 70 5Q.-__ 
IWA ~ ~ e 

01_____ OWA fl toMO q- ~1 
IWA C3 &m coi~c r tt oa Ft!' e2za.+ 

0( WA O#'t$0 I~ '±.aok1 e)EcI-4 IT4Z10 II[ S4 q 

04 DWA 9 j, izoar-Lh (lZ ~ 4 0 e&O ____ 

IWA C 5,( 

.6OWA 0y PtIi6ov5 ~ 4so 
lWA j 

07OWA 0 .1 I qn ISS-f'q to qsc __ 

IWA I 

CSOWA 0 CCp.teeý to (I2O q.S4 O Cso_____ 

IWAV 

OW .to 1`11 jss4c q5 
IWA 

toOWA 0 So%4 lI. 2__. 13_-_ _r.__ 

IWA o 

(WA 

ics . OWA 0 P'E-4p IAL; 4-

ANALYST: (SIGNýWATUE

RELINEASHED BY: (SIGNATUM AE0E-(iN-RE) DATE TIME

DATE cCOM~aNS

I,

WHITE: Office Cowy YELLOW: Lab COD'\ IINK: SamD~es ORANGE: Site Cowv

TEM 

BGRD<ýi) DURING POST 

OSHA .OTHER

LOToq F4 

PP.TERMANUACTURER a ex V -

I

RECEIVED FROM TEG DROP BOX (SIGM TWE 

I

TIME



TAYLOR~ ?ONMENTAL GROUP DAILY WJONJTOR INS ýwe AND.Hi FCSOD EOD P~
TECIN~ANcUEETSITE ADDRESS DATE SUBMITTED 

C.A 4 6~ yToerA'r srn v I. STjLfo,4?.' U-P.*M j-/~t.________ 
DATE~~AT SAPLD iEO- 

AOTOSAETER NO. PROJECT NO. PROJECT MANAGER DATE APPRov VEol SInwaTr 

SAMPLE & LABORATORY SAMPLE LOCATION, AREA & FLOW TIME TIME DURATION FLOW2 
PUMP-# -NO. HEIGHT AND/OR EMPLOYEE. ON/OFF ON OFF MINUTES (AVER- LITERS FIELDS FIBERS F/MM2 F/CC 

_____ AGE) 

IWA gir 

K _ _ _ _ D W A O j 4 S I Ae _ _ _ _ eI 'sr ,Z s _ 

IWA i 

OWA~ 
I

IWA 1S 3123 1~~ 25' ) s-9 i1 'i 

IWA~ 0s 
OWA 0y~4 stc(~. f' 13jq jI'C II 117S' Is, -

IWA caec#-)g 

_________OWA to~,#g-. s ~i IL 
MWA .a 6 ,u -14,.~f1 

________OWA~ s ~t'i2 ~t 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ' ~ i Iq S 2 3, 1 1 4 Is , K ~ 

IWA (3 i 

___ ___ __ WA Cl ;, 'f r .a - s- 1 320 s-L I-IS-13 J2i4 IS 

___ ___ _ O AJ~tu.1-c i 1320f is7LS Is-i L i L'( 
IWA t 

-:O - -I -r~ 

tWA 0 

_ _ _ _ _ _ _ D~~W A O , t [I'i-' 

OWA 0 
JGNWWIHE TO TEO DROP BOX gwwmTUE DATE TI - ~ ___ 

TE TIME ~RECEIVED FROM TEO DROP eOX (sioNATtJRE) 
AETM 

RENOUIMNED BY: (S*GNATUR t. D ATE ThSJRT.ieoB:SINTR 
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OBRIEN 6 GERE 
-- LABORATORIES, INC.  

December 19, 2000.  

Mr. Ron Martino 
STL - St. Louis Laboratories 
13715 Rider Trail North 
Earth City, MO 63045 

"Re: Asbestos'PLM Bulk 
Analysis Results 

File: 8095.001.510 

Dear Mr. Martino: 

The purpose of this letter is to formally convey to you the results of the analysis of the Bulk 
j Asbestos Samples submitted by STL - St. Louis Laboratories.  

Should you have any questions regarding the enclosed analytical report, please feel free to contact 
me at your convenience.  

Very truly yours, 

OBrien & Gere Laboratories, Inc.  

Mic a J. Gerber 
jaer - Analytical Services 

MJG:rmf/wptem\temrepor\plm 

O'Brien & Gore Laboratodes, Inc., an O'Bren & Gre company 
5000 Britionfield Parkway, P.O. Box 4942. Syracuse, NewYork 13221 
(315) 437-02001 FAX (315) 463-7554, hh-pJmw.obg~com 
... and offces In major U.S. cities
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. O'Brien & Gere..  
Laboratories, Inc.  

Client: Severn Trent Laboratories 
Project: St. Albans VA Site 
Proj. Peso: NS

" Asbestos in Friable Materials

Sample # Client #. Layer # Color.

Analytical Results 
Asbestos 

Job No.: 8095.001.510 
Certifioation NY No.:- 10155 
Received; 11/30/00

- I 1 T 1

Asbestos Non-Asbestos - I.

% Type

1100-6 1 CL-S-S-GR- I Tan 20 Clhysotile 5 Cellulose' 
116 " 75 'Caloite

Notes: 
ND 
NA

None Detected 
Not Applicable

FG - Fibrous Glass 
CE - dellulose 
SY - Synthetic

% Type

Analys

Method: ELA"Pff tern bers 198.1 Date: November30, 200 
Analysis Only Frefo/ned By O'Brien & Gere Laboratories, Inc.  

5000 Brittonfielakway / Suite 300, Box 4942 / Syracuse, NY 13221 / (315) 437-0200
0

I Asbestos Non-Asbestos
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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 (MARSSIM) 
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 cm2 for concrete surfaces remaining in place (MADONIA). In addition, a 
soil contamination DCGL limit was set at 11 pCi/g 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 dpm/100 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 1OCFR20 Subpart E regulation dose requirements which limit dose to an average member 
of the critical group to 25 millirem in any one year.  

Oe
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.1.0 INTRODUCTION 

'ITis 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 DESCRIPTION.  

The Veteran's Administration Extended Care Center (VAECC) facility is a fifteen building 
complex located on approximately a 55-acre site at 179th 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 
tennination 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 (USA, 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 (SU). 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 stirveys 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 I Y Y 

SU004 Men's Toilet CLASS 1 Y Y 

SU005 Basement 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 

S*Area used to transport contaminated materials must be surveyed following remediation. See 
Table 2-1 above.  

** 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 
Strontitma-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 ACTMTIES 

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 prior
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to the FSS; however, after the bulk of remediati6o activities were performed, additional 
iremediation 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 smearswere 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 cm 2 total DCGL and 870 dpm/100 cm2 transferable contamination DCGL as 
follows: 

In SUOOI, 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 dpmnl00 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 I survey units 
(SUs O01A, 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. SU008A 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 1 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 Ludlum 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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A smear survey was also performed at each static measurement point for transferable activity 
analysis. A Ludlum Model 2929143-10-1 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 

- ~ -S 

Sr- 90 11 8,700 870 2,000 

*dpm/IOO cm 2-- disintegrations per minute per one hundred square centimeters 

** total activity = Gross activity 

***pCi/g-Picocurie per gram 

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 1 survey units (SU001A, 
0011B, 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 SU008A 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 SU001, 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:: 

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

* Type I - 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 (a). 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 II 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 HI decision 
error is denoted by beta (03). The term (1-1) 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 P3 have been established: 

A%
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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. (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 cc and 1P. The width of the gray region, equal to (DCGL - LBGR), is a 
parameter that is central to the nonparametric tests discussed in MARSSLM. It is also referred 
to as the shift, A. The absolute size of the shift is actually of less importance than the relative 
shift - Acr, 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/c, 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, A/e < 1, will be difficult to detect. On the other hand, relative 
shifts of more than three standard deviations, Ala > 3, are generally .easier to detect. The 
-number of measurements that will be required to achieve given error rates, ac and 03, depends 
almost entirely on the value of A/cF.  

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 
(ax and j3), 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 MARSSIM.  

= 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 = 1/2 DCGL has been established. During project planning, it was 
assumed that, folMowing 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 Y 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/100cm 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 are 
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.  

1_ (Z ,-a 4 0 
2 3 (Pr, 0.5)2 

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

Zl-u = the percentile represented by the decision error a (Type I) 

ZI-D = the percentile represented by the decision error P (Type II) 
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 ZI-a = Zi-p = 1.645 (from Table 5.2 in MARSSIM). The 
relative shift is greater than 3, allowing the Pr 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: 

A Scan MDC (required) = (DCGLw) x (Area Factor)
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ff the actual scan MDC is greater thani the requited scab 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 dpm/100 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 

0.866x 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 1 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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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 PSR4 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: 

MDC =C x (3 + 4.65vf--) 

Where, 

C = Detector Efficiency, dpm/count 

B = Background Count - 1 Minute, counts 

The following table provides calculated MDCs for several background values assuming 
the manufacturer's efficiency of 6% for 90SrI90 Y.

U.S. ARMY Conm OF ENGINEERS -- 
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Manufacturer's 
Detector 

Efficiency, Backgruind, MDC Result 
Raelonuclide (DPWCPAM (CPM) (DPi• l cm) 
"Sr-90/Y-90 16.67 100 825 
Sr-90'Y-90 16.67 150 999 
Sr-90(Y-90 16L67 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 isokinetic 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 equipment/instruments 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 this 
report.  

0
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4 6.0 SURVEY RESULTS 

6.1 Survey Unit 001A 

A Class 1 Final Status Survey was performed in Survey Unit OO1A. 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 OOIA 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 OO1A 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 O0IA 
ranged from 75 to 406 dpm/100 cm2. These results are well below the release limit of 8,700 
dpm/100 cmý. 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 cm2 

(i.e., 10% of the 8,700 dpm/100 cm 2 release limit). Survey results are presented in Appendix 
A for reference.  

6.2 Survey Unit 001B 

A Class 1 Final Status Survey was performed in Survey Unit 001B. Following are the 100% 
direct scan results, the direct static measurement results, and the results of any smear surveys 
taken in Survey Unit 001B.  

6.2.1 Direct 100% Scan Results 

A direct beta scan survey was performed in Survey Unit 001B 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 cm2 . 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 cm2. 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 cm2 

(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. 1Based on the beta scan results, the highest residual 
activity identified in Survey Unit 002 was approximately 4,800 dpm/100 cm. 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 dpmlO00 cm2. These results are well below the release limit of 8,700 dpm/100 
cm 2. Survey results are presented in Appendix A for reference.  

6.3.3 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 dpnI100 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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64.1 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 cm 2. 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 
dpmlO00 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 

(i.e., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix 
A for reference.  

16.5 Survey Unit 005 

J 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 dpm/100 cm2 . These results are well below the release limit of 8,700 
dpmlO00 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 
cm2. These results are below the transferable contamination release limit of 870 dpml00 cm2 

(i.e., 10% of the 8,700 dpm/100 cm2 release limit). Survey results are presented in Appendix 
A A for reference.
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16.6 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 dpm/100 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 dpm/100 cm2. 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 dpm/100 
cm 2. These results are below the transferable contamination release limit of 870 dpm/100 cm2 

(i.e., 10% of the 8,700 dpmO/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.Z2 Direct Static Measurement Results 

Direct static measurements of Sr-90 surface contamination results for Survey Unit.008B 
ranged from 35 to 165 dpmrl00 cm2 . 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.Z3 Smear Survey Results

•Transferable surface contamination results for Survey Unit 008B range from 0 to 13 dpr/lO00 
cm2 . These results are below the transferable contamination release limit of 870 dpm/100 cm2 

(i.e., 10% of the 8,700 dpmrl00 cmý 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 OO1A, 001B 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 O01A 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 t 0.89 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 

J reference.  

6.8.2 Survey Unit O0IB 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 yesults 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 pCifg (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 
four-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 cm/in x 3.75" x 2.54 cm/in 
. 304 cmý. 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 cm2) to 
yield 400 cpm/I00 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 9°Sr 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 
scaleilratemeter 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/o00Cm 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 are 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 correlation 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 45' 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 Attachmnent 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 RESULTS 

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.
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7.1 Data Reduction Tables 

7.1].1 Table 7-1 Survey Unit 001A4

SURVEY UNIT 001A

DIRECT TRANSFERABLE 
MEASUREMENT SURFACE 

TOTAL SURFACE CONTAMINATION 
CONTAMINATION 

Sample Designation dpm/100cm=2  dpmnl00cm2 

1A-1 294 0 

1A-2 208 0 

1A-3 144 18 

1A-4 278 0 

1A-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 

1A-12 337 0 

1A-13 75 0 

1A-14 128 0 

1A-15 342 15 

1A-16 326 0 

Average 258 5 

Standard Deviation 90 10 

Relative Shi 48 434
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7.1.2 Table 7-2 Survey Unit O01B

SURVEY UNIT 00153

DIRECT 
MEASUREMENT TOTAL TRANSFERABLE 

SURFACE SURFACE 
CONTAMINATION CONTAMINATION 

Sample Designation dpmll00cm2  dpmll00cm2 

I B-1 433 36 

1 B-2 321 21 

1 B-3 246 1 

1 B-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 

1 B-11 192 0 

1B-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 Shif 44 366
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.Z1.3 Table 7-3 Survey Unit 002

SURVEY UNIT 002

DIRECT 
MEASUREMENT TOTAL TRANSFERABLE 

SURFACE SURFACE 
CONTAMINATION CONTAMINATION 

Sample Designation dpmll00cm2  dpm/l00cm2 

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 Shif 43 322
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7 1.4 Table 7-4 Survey Unit 004 

SURVEY UNIT 004 

DIRECT 
MEASUREMENT TRANSFERABLE 

TOTAL SURFACE SURFACE 
CONTAMINATION CONTAMINATION 

Sample Designation dpm/l00cm2  dpml100cm2 

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 Shift 11 588
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7.1.5 Table 7-5 Survey Unit 005

SURVEY UNIT 005

DIRECT TRANSFERABLE 
MEASUREMENT SURFACERB 

TOTAL SURFACE CONTAMINATION 
CONTAMINATIO N.  

Sample Designation dpnll00cm2  dpm/100cm2 

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 Shift 7 365
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7.1.6 Table 7-6 Survey Unit 008A0
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SURVEY UNIT 008A 

DIRECT 
MEASUREMENT TRANSFERABLE 

TOTAL SURFACE SURFACE 
CONTAMINATION CONTAMINATION 

Sample Designation dprlO00cm2  dpm/100cm2 

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 

8A-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 Shift 5 567
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Z1.7 Table 7-7 Survey Unit 008B

SURVEY UNIT 008B

DIRECT 
MEASUREMENT TRANSFERABLE 

TOTAL SURFACE SURFACE 
CONTAMINATION CONTAMINATION 

Sample Designation dpm/100cm2  dpnil00cm2 

8B-1 72 0 

8B-2 115 6 

8B-3 51 0 

8B-4 35 0 

8B-5 78 1 

8B-6 165 0 

8B-7 49 0O 

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

A%

U.S. ARMY CoRPs o� ENGINEERS Page 27 of 31

1j

U.S. ARMY CORPS OF ENGINERS Page 27 of 31



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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Z1.9 Table Z9 Contamination Survey of Ejector Pit Room After PSR-4Pipe Analysis 

Sample Number Location Direct Scan Total Removable Surface 
Surface Contamination 

Contamination (dpm/ 100 cm2) 
(dpm/i 100 cm2) 

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
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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 COlA, 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, mE2  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 1 3.9 3.8 

8b 168 14 1 3.7 3.5
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Appendix A: Determination of PSR 4 Detector Efficiency

Measured 1 minute 
1.25" diameter Sr count rate 
90 Source Center adjustment for Total Net Sr-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 1 inch vs detector Net Counts detector "field 23.75cm2 
radial distance dose reduction to-surface distance per square of view" on (equivalent 

2.25 inches from with 25 mgcm2 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) (cts/cm) (CPM) sources) CPMIDPM 

1 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 NA NA 
5 2.5" right 74 11.2 NA NA NA NA

Background Start (CPM): 62.8 1 
Background End (CPM):

Instrument Ludlum 2221 Calibration Du 12/26/2001 
By: H. W. Siegdst Date: 07/05/2001 Serial No: 81301 

Reviewed By: Date: Probe: PSR-4 
Serial No: 78575 16336 9

( (
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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 (1 Minute) Net counts No. inches (1 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 675 

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 4160 1109 

23 92 4277 1226 

24 96 4106 1055 

25 100 3790 739 

26 104 3451 400 
27 108 3725 674 

28 112 3186 135 

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 -896 
49 196 2101 -950 

50 200 2130 -921 _ 

Background Start 1240 hrs: 8099 Background 1' mark: 3537 Instrument: Calibration Due

Background End 1440 hrs: 2810 Background 3 mark: 3051 Serial No: 
Probe: 

'Surveyed By: Henry W. Sie'rist Date: 0711812001 Serial No: 
Reviewed By: Date: 

IRWP# 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 

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 IPSR (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) 
900 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 accessability 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.

AEBS, Inc 
165 Dee Run Ridge Rd, Kingston, TN 37763



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.  

""" 
r. ,, 

Figure 1 
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AEES, INC.  
Automated Engineering & Electronic Services 

165 Deer Run Ridge Rd 
Kingston, TN 37763 

(Bus) 865-367-0229 or (Fai) 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 gas4iV 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-10 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 
High Voltage (nominal operating) -1800 Volts Used with ModelTR 
Mylar Density (aluminized) - 0.8 mag/ean (single wrap) Transport Rig or Customer 
Length (including connector) - - 4.5 Inches owned electronics with 
Diameter (without centering springs)- 2.5 Inches Option GP-I Gas Purge 
Input Sensitivity Range-- 5-10 Milli Volts Fitting.  

Nominal Efficiencies (4m) At Geometry 
TH-230- - 2.0 % 
TC-99 - ý 3.5 % Cable lengths range from 
SRY-90 - = 6.0 % 5'to 50' increments.  
PB-210 - = 5.5 % 

Average Background 150-180 Counts/min Optional Model FT insertion 
Active Area- 66 Cmt Device 
Weight-- 1.3 LBS 
OperatingGas- P-10 @ 50 colmin 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. {i.e., 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/ain.  

aletter ABES, Inc 
165Dfeer Run Edg Rd, Kingston, TN 37763



AEES, INC.  
Automated Engineering & Electronic Services 

165 Deer Run Ridge Rd 
Kingston, TN37763 

(Bus) 865-367-0229 or (Fax) 865-376-0222 
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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 pR 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 LMI 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.  

AHES. Inc 
165 Deea Run Ridge Rd. C9ingstnTN 37763
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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.  

AEES 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. If a 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 angtes /' 

Uniform 

det.ection 
Tnue center
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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 

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.  

AESM Ino 
165 Deer Rim Rige Rd.hqongsonT 37763
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AEES, INC.  
Automated Engineering & Electronic Services 

165 Deer Run Ridge Rd 
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Below are some photos displaying the probe.  

J..  

-2-

Source calibration / check jig.

Orient the probe such that the source location is centered in the window of the probe.  

S letter ABES, Ino 
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Probe connection to the coax and fish tape.  

g,1.  

P ........ a. .ati 

Probe connection and coax cable gas connection.

AHES, 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

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.  

Sletter ABES, I1w 
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LOCATION 
DESIGNATION DESCRIPTION OF LOCATION 

IA-1 High Level Lab northwest corner on wall 048 meters above floor 
IA-2 High Level Lab west wall 0.61 'meters above floor 
1A-3 High Level Lab west wall 0.61 meters above floor 
. A-4 High Level Lab north wall 1.78 meters above floor 
IA-5 High Leiel Lab south vall 0.3 meters above floor 
1A-6 HIM L,-evel Lab floor west slde 
1A-7 High Level Lab northeast comer on partlition'between high & low level labs 0.48 meters above floor 
S 1A-8 High Level Lab south wall 1.6 meters above floor 
IA-9 High Level Lab floor south side 

1A-10 High Level Lab floo north side 
1A-1I High Level Lab east pttillon between high & low leve'l labs 1.78 meters above floor 
IA-12 High Level Lab south wal 0.3 meters above floor 
1A-13 Low-Level Lab floor east side 
1 1A-14 Low LevelLab west paqE!Ln wall between high & low level labs 0.48 meters above flfr 1A-15 Low Level. Lab east part-o. wall between low level lab & counting room 1.0 meters above floor 
IA-16 ILow Level lab north wall 1.78 maters above floor
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ST. ALBANS FINAL STATUS SURVEY REPLI(%ATIJ QIIMMADv r-pT
SURVEY UNIT 1A (High Level and Low Level Labs & Is$ Storage Am)a 

DIRECT 

1 MINUTE DIRECT MEASUREMENT TRANSFERABLE 
MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA SMEAR SR-00 SURFACE COUNTS SURFACE ACTIVITY REMULTS, COUNTS ACTIVnIY 

Ambient Rackgmunid Sample Count (2 
Location Designation Surftce BackgroundO Count DPUW0Icm2  (pmn) rain) DPMIt00ieu 

IA-5XD Wall 153 233 352 82.65 179 14 
IA-9XD Floor (Son) 215 284 303 82.65 185 20 
IA-ISXD Wael 179 222 189 82.65 143 0 

Date: 01116101 
Smveyor. Edrd Younug ......

Direct Scan:

Removable ContamrnakIon:

Backgrund measurement performed using a wooden shield (La., result represents only gamma component) 

Instrument Used: L2224 seraw # 162420 / 43-89 waInflatln probe # PR-171381 
Instrument Efflilency 0.2275 

Instrument Used: L2929 seial # 163827 143-10-1 alpha beta sample counter# 171322 
Instrument Effidency. 0.486
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Direct Scan:

Removabe Contexrnation:

(

') Ba ound meamuremenl perormed using a wooden shield (i.e., result represends ony gamma component) 

InstiumentUsed: .221 serial # 161581 143-89.scintllation probe #0508 
Instrument Efficiency 0.1872 

Instrunent U& L2929 sedral #163827 / 43-10-1 alpho beta sample counter # 171322 
Instrument Efficiency: 0.486

(

ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET 
SURVEY.UNIT lB (Counting Room . Wash Room & CorrldorIS) 

DIRECT 
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE 

MEASUREMENT RESULT, TOTAL $R-00 SR-90 BETA SMEAR SR-00 SURFACE 
COUNTS SURFACE ACTMTY RESULTS. COUNTS ACTIVITY 

Ambient Background Sample Count (2 
Location Des• onion Sufac.e Bakground0] Count DP1000cm .. (cpm) min) upIvi/Ocm 

B-1. Floor 105 186 433 83.2 201 36 
13-2 Wall 101. 161 321 83.2 187 21 11t-3 wall .. 112 158 246 83.2 167 1 

-. Wall 316 37 83.2 15 0 
11-5 Wall so 136 203 83.2 145 0 IB-6 Floor 102 168 353 83.2 159 0 
.___-7 wall 12 144 171 83.2 132 0 
11-8, wall 14 . 1,3 208 83.2 142 0 111-9 Wal. 13 159 299 83.2 198. 33 
18-10 -Flom 127 195 363 83.2 139 0 
'113-11 Floor 108 144 192 83.2 141 0 
16-12 wall 115 167 278 83.2 153 0 
I_-13 Wall 107 142 187 83.2 167. 1 
IB-14 Floor 94 101 37 83.2 156 0 
1_-15_.... Roor 107 147 214 83.2 152 0 
18-16 Wall 115 139 128 83•2 172 a 
1BE17 Wall 84 119 187 83.2 159 0 

.iii Date: 1/9101 ..  
Sueo. EdTxiud Yug,

"0 

0 
0 

"0 
I

S.(L, 

M o



Direc 8can:

Removable Contaminalion:

~0 
ri.  

I', 

C', 

-u

SURVEY UNIT 1B (Counting Room. Wash Room & Cortirtor 15) .... _..  

DIRECT 
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE 

MEASUREMENT RESULT, TOTAL SR-G0 SR-9O BETA SMEAR SR-90 SURFACE 
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVITY 

"AM-..2 Background Sampl Count (2 
Loation Designation Surface Backroud"'. Coimt DPWi10oau2  (cpm) min) DPMUl00cm2 

1.B-XD Floor 166 272 486 82.65 153 0 
IB-t5XD Floor 155 235 352 82.65 160 0 
1B-17XD Wall 158 167 .40 82.65 162 0 

Date: 01,101 _ _ _"_ 

§urvew. Edmod Young_

(1) Baeftround measurement performed using a wooden shield (ie.. result represents wnly gamma component) 

Instrument Used: 1.2224 serial # 162420 43-89 schdtlation probe # PR-171381 
Instrument EfficlanW-. 02275 

Instrument Used: 1-2929 serial # 163827143-10-1 alpha beta sample counter # 171322 
Insnument Efliecy: 0.486

ST. ALBANS FINAL STATUS SURVEY REPLICATE suMMARY SHEEr

M 
I-

M CT, 

0 

0j

%J

.t
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_________SURVEY UNIT2 (EetrPit roami 
DIRECT 

I MiltFTE DIRECT MEASUREMENT TRASERA.BLE 
mEASwftmEmNT REsuLTr, TOTAL sR40 SR-00 BETA SMEAR SR40 SURFACE 

____ _COUNTS SURFACE ACTIVITY WESLULT COUNTS ACTIVITY 
Ambkwl clgap Sumb~ Coarnt (2 

Location Des~nation &ura*= Backwmnd"'1  Count OPNtlagcrr (cpm) ab OPUPlO0cm' 
2-1 Floor 116 180 P42- B2.5 175 10 
'2-2 Wall 110 1SO 267 82.5 169 -4 
2-3, wall 109 185 299 82.5 164 0 2-4 wall 107 156 262 82.5 201 37 2-5 Floor 110- 137 1~44 82.5 141 0 2-8 Floor 104 126 118 82.5 185 21* 
2-7 wanl 116 '189 1 390 82.5 .170 5 2-8 Floor 115 190 401 a2.5 177 12 

Undeiwdce of 
2-9 Entry Level lo 109 125 85 82.5 134 a 

2-10 ..Well 114 180 353 .82.5 209 45 
2-11 Floor 101 136 1 187 82.5 125* 0 2-12 Floor -98 181 337 82.5 17S 10 2-13 Floor .105 ISO 294 82.5 172 7 2-14 wa~ll 118 151 176 82.5 153 0 

Underside of 
'2-15 EnrLevel Floor 108 130 118 __256 157 0 
2-16 wail 102 165.- 337 812.5 165 0, 2-17 wail 110 141 188 82.5 190 26 2-18 Wall 108 100 294 82.5 1768 13 

Date: 110 _____ 

SLNwyr~ Echnund)ota ______

DIbotSM:

Raneavabla COMMntamlIaLo

Bacicgrund n Ueswenie t praid uskigo w dnShield(La., result rpresenonly gamn~a oMponent) 

Insfrumrntf Used: L.2221 soea #1615811 43-89 sdmiinIon prabe At50m 
Instrumenit SfTdclnq 0.1872 

knslnnon Use&: 12929 meial # 16=87 /430-10. alph beIt aanple couffr#r 17132 
InsUumet l1iciencr. 0486

--a .

(

_ ST. ALBANS FINAL STATUS SURVEY SUMMARY �HPFT

U) 

M 

0



C C

ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET 
SURVEY UNIT 2 (Elecor P room) _ _......  

DIRECT 
I MINUTE DIRECT MEASUREMENT TrANSFERA1ALE 
MEASUREMENT TOTAL 6R-90 SR-90 BETA SMEAR SR-9O SURFACE 

RESULT, COUNTS SURFACE ACTIMITY RE•SLTS, COUNTS ACTIVITY 
-b. Barkgmund Sample Countt (2 

Location Designation Surfaie Backgroundl Count. DPW/09rnm (cpm) mrin) DPMlIO0cm 
2-4XD Floor 159 206 207 82.65 178 13 

,_2-MD_,,, Floor 18 293 497 82.65 173 8 
2-IOXD Wall I 158 227 303 82.65 148 ., 0 

Date: 01116101 
Surve•or Edmori Young 

(I) Bakground measurement performed using a wooden shield (i.e., result represents only gamma component)

Di[rt Scan: 

Removable Contaminkaon:

Instrument Used: L2224 serlf # 162420 143-89 scintillation probe # PR-171381 
Instrument Efficiency: 0.2275 

Instrument Used: L2929 serial # 163827 /43-10-1 alpha beta sample counter# 171322 
insruiment Effiency:. 0.486

m 

0 

"0 W' 

4

rn 
-i'

-u 
I-.  

C
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( (

ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEeT 
_____SURVEY UNIT 4 (Mob's Toilet) " 

MEASUREMENT 
I MINUTE DIRECT TOTAL SR-90 TRANSFERABLE 

MEASUREMENT RESULT, SURFACE SR-90 BETA SMEAR SR-00 SURFACE 
,COUNTS. ACTMITY . RESULTS, COUNTS ACTIVIY 

A-m•i•t Background Sample Count (2 
Location Designation Surface Backnround(" Count DPIM10wce (cprm) mfn) DPMIIOkcm 

4-1 West Wall 140 323 978, 83 166 0 
4-2 West Wall 149 297 791_ " 83 174 '"' 8 4-3 WestWeil 134 154 107 83 156 0 4-4 West loor 128 185 304 83 '"_ 148 0 
4-6 West Floor 111 200 37 . 3 124 .0 
4-8 NoIi' Wall 136 190 288 83 192 27 
4-7 South Wall 128 300 919 83 '174 8 
4-8 East Wa•,- 131 298 892 83 154 0 
4-9 North Floor 134 174 214 83 166 0 

4-10 Nor••Wall 142 312 908 83 160 D 
4-11 South Wall 124 316 1026 . 83 160 0 4-12 East Wall 131 143 64 83 134 0 '" 
4-13 East Wall 128 292 876 83 "_136 "0 
4-14 EastWall 130 359 .... 22. 83 " ,160 0 " 

Date: 12/07Moo ....  
Surv r. Edmond Young ... _'_....  

() Background mesuremnent performed using awooden shield (Ie., result represents only gamma component)

Direct Scan: 

Removable Contaminafton:

Instrument Used: L2221 serial # 161581143-89 scintlHatlon probe # 0508 
Insr-ument Efficency. 0.1872 

Instument Used: L2929 serial # 153827143-10-1 al8h1 bOa sample counter# 171322 
Instrument Efficiency. 0.486

0 

0 

I--.  

c', 

-o 

-u "D" 

I

rrt 

m 
CA, 
0 0i

.-U 

I-



m 

JUALB5ANS FNAL oOJR~ RWrCAT Usu SwpV-*,wEE i.--- -I -II MIIK -.. *-UA-"III1 r,..•, ~E RE PL11VCA•7KE,-.--SUM1RwMARYwj •' 'E• 
_...... . SURVEY UNIT 4 (Men's Tolel. r 

DIRECT 
MEASUREMENT 

I MINUTE DIRECT TOTAL SR40 TRANSFERABLE 
MEASUREMENT IESULT, SURFACE mR40 BETA SMEAR SR-D0 SURFACE -COUNTS ACTIVITY RESULTS, COUNTS ACTIVITY 

Am• A, t. I Background Sample Count : 
Locaibon D"eignation Surface BwkgMifnd& Count [lDPMi00cm2  (op"n) (2 min) DPMIt00cm2 

4-4)XD West Floor .197 .258 268 82.65 153 0 
4-6XD North Wall 199 271 316_ 82.65 151 0 r

4-14XD East Wall 216 401 . _13 82.65_ 168 3 
"" 0'M

Background measurement perfomed using a woden shield (i.e.. result represents only gamma component) 

Dote: 01/16/01 
Surveyor, Edmond Young

Direct Scan: 

Removable Contaminalion:

Instrument Used: L.2224 seial # 162420 143-89 scintilation probe # PR-171381 
Instrument Efficiency:. 0.2275 

Instrument Used: L2929 serial # 1638271 43-10-1 alpha beta sample counter #171322 
Instrument Efficiency. 0486

U 

;0 

ii, 
-I 

__4 

cl

"-u 
I-=
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SST. ALBANS FINAL STATUS SURVEY SUMMARY SHE:ELT 
SURV-WY UNr 5 Comio?45. Treniet Uni & Aseociated Equlprent noom ard Foaye at Foot of Sta.i-) 

DIRECT 
I MINUTE DIRECT MEASUREMENT TRANSFERABLE 
MEASUREMENT TOTAL SR-WO SR-0 BETA SMEAR SR-S0 SURFACE 

RESULT, COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIV1W 
Ambient Background Sample Count (2 Locon Dernation Surface Backgrounde) Count DPM/I00m 2  (cpm) min) DPWICcm2 

5-1 Wall (1/10101) 120 431 1661 80.45 .185 25 
5-2 wall •i/10/011 115 123 43 80.45 163 2 
5-3 Floor (1(10101) 108 146 203 80.45 169 8 
5-4 Wall (1/10101) 112 395 1512 80.45 204 44 
5-5 Wag (1/10101) 119 387 1432 80.45 141 0 
5-6 Floor (1110101) 103 163 321 80.45 159 0 

.5-7 Floor0(112101) 115 164 262 . 82.5 150 0 5-8 Wal (1112JO1) 120 342 1186 82.5 181 16 
5-9 Wall (1112101) 118 330 1132 _ 82.5 147 0 

5-10 Wall (12/27100) .116 171 294 - 81.3 . 167 5 
5-11 Floor (12J27100) 108 134 139 81.3 158 a 
5-12 Floor(1112101) 98 102 21 82.5 150 0 
5-13 Wail(1/12101) 124 352' 1218 82.5 165 0 
5-14 Wall (12127/00) 105 203 524 81.3 152 0 
5-15 Floor (12127/00) 103 215 598 81.3 169 7 
"5-16 Floor (1/12/01) 111 136 134 82.5 171 6 
5-17 Wall (1112[01) 116 349 1245 82.5 165 0 

Date: 12/27/00, 1110101. & 1/12/01 
S rveyo dmo•d Young -..  

j -_ 

gBakround memurement Perorm using a wooden shield (i.e.. result represents ony Trma component) 
Direct Scan: ___ Instrument Used: L2221 serial# 161581 143-89 scinilllai.on probe # 0608 ___ 

___ I,�-n5,Umet EtlEclency.= 0.1 B72 

Rerovable Contarinatior. Ins.wment Usd:i

( (

(n m 

W 

"ou 
0 

01 

rll 

U) 

I-

Co 
ui 

-f

-U 
c.,=



(

Direct Scan:

Removable Contamkimton:

)adckund measurement perormned using a wooden shield (Q.&, resuk represents only gamma component) 

Instrument UNd: L2224 serial # 162420 143-89 scinti at~on probe # PR-171381 
lnalnument Effildency. 0.2276 

ihshunent Used: L2929 serial 41163827143-10-1 alpha bea sanple counter# 171322 
Insarument Efficiency. 0.486

( (

ST. ALBANS FINAL STATUS SURVEY REPLICATE SUMMARY SHEET 
SURIVEY UNITS (C00ldr 5 Treatmnent Unit & Assocated Equipment Roo ad oyer at Foot f8Wais 

DIRECT 
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE 

MEASUREMENT RESULT, TOTAL SR-90 SR-90 BETA SMEAR 8R-ft SURFACE 
_ __COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIMTY 
Ambient Background Sample Count (2 

Location Designation SwUac. Bacmt'ounde Count DPW100cm .. (cpmn) rn) OPllo.c.m' 
5-W Floor_ 1_ 2o 105 82.65 147 0 
5-6XD Floor 170 209 171 82.65 173 8 
54D I W2 ' 271 ....- 1226 82.65 147' 0 

Date: 0111"" 1W _' 

Survewr. Edmond Young .. ..

M 

*0j 

0i 

0

F') 

rrl 

-4 

0 
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(1)

Direct Scan:

Removable Contaminalon:

S•ST. AgLBANS FINAL STATUS SURVEY SUMMARY SHEET' 
' ,, SUiRVEY UNIT RA.(.DrUM asAoe.ahn 

DIRECT 
I MINUTE DIRECT MEASUWREENT, TRANSFERABLE 

MEASUREMENT RESULT, TOTAL SR-0 SR-90 BETA SMEAR SR-gO SURFACE 
_COUNTS -SURFACE ACTMATY RESULTS, COUNTS ACTIVITY 

Awab•bnt Background SampleCount(2 Location De•Ignatlon Surface BEckgrounP Count DPJIIO0Om 2  (GPM) .nmn) DoPMtodc" 
. A-1 Wall 178 243 347 79.55 __" 165 .... _6 8A-2 wall 179 222 230 79.55 172. 13 
,8A- Wall 138 178 214 79.55 171 12 8&6.4 Wall 183 275 491 79.55 .. 172 .. 13 
a-"...F,- .. 160 0 481 .180 22 BA-6 "lo- 124 216- 491 79.55 182_2_ 

8A-7 WaWl 150 214 342 79.55 167 
8A-8 Floor 126' 853 3884 79.55 169 10.  
8A-9 Floor 120 162 224 79.55 170 11 _ A-10 Floor 118 186 363 79.55 180 22 S, A-t 1 Wall 187 253 353 79.55 177 18 BA-12 Wail 190 230 214 79.65 165 6 8A-13 Wall 132 160 150 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:. 1/2 01 . _____...._,., 

Suwyr I Edmund Young _______

Bacground measurement performed using a wooden shield (9.e, result represents only gamma component) 

Instrument Used: L2221 serial # 161581 / 43-89 scntillaflon probe # 508 
Instrument Efficlency 0.1872 

Instrument Used: L2929 Seial # 183827 143-10-1 alpha beta sample counter # 171322 
lnsb'inent Efficiency: 0.486

"-

(
C:, 
m -1u 

W 

CM 
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0 
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L, 
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(1)

Diret Scan: 

RemovableContaminatin:

Background measurement pesfomed using a wooden shield (Le., result represents only gamma component), 

Inafrument Used: L2221 serial # 162420/43-89 sdintllation probe # 171381 
Instrument Elftclecy 0.2275 

Instrument Used: L2929 serial # 13827143-10-1 alphe beta sample counter # 171322 
Instrument Eficdency. 0.486

ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET SURVEY UNIT 8A(Drum Stom eAbove Mahine Rm) 
DIRECT 

I MINUTE DIRECT MEASUREMENT TRANSFERABLE 
MEASUREMENT RESULT, TOTAL SR-0 SR. O BETA SMEAR SR-90 SURFACE 

_ _._COUNTS SURFACE ACTNITY RESULTSP COUNTS ACTIVITY 
AMI- Background Sample Count (2 

Location Dcs.gklatfar ardt'e bcrogimd"'l Count DPIIO0cm2  (cpm) mrin) "PUI,,Ct0ZI 8_-______ Floor 124 l8e 281 79.55 160 1 
l8A-t0XD , oor '161 205 193 79.55 165 6 8A-13XD Wall 150 190 176 79.55 172 13 

Surveyor. Edmu7.nd You_.ng........

cn.  m 
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Direct Scan:

Removable ContarnInation:

ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET 
SURVEY UNIT 8B (RadMateral Storage Area) 

DIRECT 
1 MINUTE DIRECT MEASUREMENT TRANSFERABLE 

MEASUREMENT RESULT, TOTAL SR-D0 SR-90 BETA SMEAR SR-90 SURFACE 
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVIY 

Amblient Background Sample Count 
Locaton Designation Surface Backgroundci Count DPMI100cm (613n) (2 min) DPMqi0cm2 

88-1 Wanl 124 159 72 79.55" 150 0 
81-2 Floor 131 187 115 79.55 165 6 
81-3 Floor 149 174 51 79.55 141 0 
8B-4 Floor 157 174 35 79.55 132 0 
81-5 Wall 165 203 78 .79.55 160 1 
8B-8 Floor 129 209 165 79.55 150 0 
813-7 Floor 155 179 49 79.55 155 0 
8B-8 Floor *164 192 58' 79.55 161 2 
8B-9 Floor 152. 177 51 79.55 172 13 

8B-10 Wall 162 227 134 79.55 160. 1 
-8B-11 Floor 130 185. 113 .79.55 171 12 
81-12 Floor 141 202 126 79.55 166 7 
81-13 Floor 132 198 136 79.55 153 ,,_0_ , 
86-14 Wag 175 225 103 79.55 165 0 

Date: 112512001 (scan) and 1/2101 (sme'r) .....  
IEdrnundYouna I-_____I

(1) Background measurement peformed using a wooden .shield (I.e, result represents only gam'na component) 

Instrument Used: L2221 aerial # 161581143-89 sclrillation probe #0508 
Instnument.Efficiency: 0.1872 

Insrtijment Used: L2929 serial # 163827143-10-1 alpha beta sample counter 0 171322 
lrftrument Effiencyl . 0.486.

I-.
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( /

Direc Scan:

Remoavable Contamination:

ST. ALBANS FINAL STATUS SURVEY REPUCATE SUMMARY SHEET 
_________________ SURVEY U~rT 81B (atrjal Storage Aea) ______ 

DIRECT 
I AUNIJTE DIRECT MEASUREMENT TRANSFERABLE 

MEASUREMENT RESULT, TOTAL SR-go s.o BiETAsmEAR -SR-90 SURFACE 
COUNTS SURFACE ACTIVITY RESULTS, COUNTS ACTIVIT 

A~b!SM- -Backgpaund Sample Count (2 
Location Deslormaon surface B.GkgmWndW Coutit DPMAlOcm' (CPM) mnil) DPmIocen? 

8BI-IXD Wall 182 2Q3 92_______ 79.55 167 8 
8-MX Floor 187 198 127 79.55 141 0 

aB43xD Floor 1 172 1210 1 187. 79.55 156 0 

Date., 1126101 ____ _________ _____ ______ 

surveyor: Edmund Young __ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

Sadgruind measerement peifomied using a wooden shield (La., resuft represents any awerna =.mponent) 

Inshtument Used: L2224 serial # 162420 143.89 santlfatkn pnmbe # PR-171381 
Inetrment Efticincr. 0.2275 

Initrument Used: L.2929 sefial # 163827143-10-1 alpha boeta samnple counter # 171322 
lnstruriient Efflcienar. 0.4W6
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ANALYTICAL REPORT

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

Tel 314 298 8566 
FaK 314 298 8757 
wwW.sU-fnc.com

PROEICT NO. VA 

St. Albans 

Lot #: FPAOSO114 

Tim Taylor 

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

SEVERN TRENT LABORATORIES, INC.  

R Mrino .  
Project Manager 

Febxuary 5, 2001

STL St. Louis is a part of Sevwrn Trent Laboratories. Inc.

SEVERN 

TR E N T 

SERVICES



Case Narrative 
LOT NUMBER: F1A080114 

"fhis 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.



METHODS SUMMARY 

FIAOB0114

ANALYTICAL PREPARATION 
METHOD METHOD

STRONTIUM 90 Sr9O-Y90 cal DOE 7500-SR MOD

References:

DOE "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND WASTE 

MANAGEMENT SAMPLES" OCTOBER 1994 US DEPARTMENT OF ENERGY

PMARA1ETER



SAMPLE SUMMARY 
FIA080114

WO # SAMPLE*

SAMPLED SAMP 

CLIENT SAMPLE ID DATE TIME

SASSS301XX 
SASSS302XX 
SASSS303XX 
SA5SS302XV 
SAlSS312XX 
SA1SS313XX 
SAISS314XX 
SAISS315XX 
SAISS314XD 
SAISS301XX 
SA1SS302XX 
SAISS303XX 
SA1SS304XX 
SAISS305XX 
SAlSS306XX 
SAlSS307XX 
SA1SS308XX 
SAlSS309XX 
SAISS310XX 
SAISS311XX 
SAISS301XD 
SA1SS309XD 
SAISS311XD

01/03/01 15:00 
01/03/01 15:00 

01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01 15:00 
01/03/01.15:00 
01/03/01 15:00 
01/03/01 15=00 
01/03/01 15:00 
01/03/01 15:0C 
01/03/01.15 
01/03/01 15 
01/03/01 15:OC 
01/03/0115-OC

NOT (S) : 
- The analytical resumis of tf samples listed above are presented ot the following pages.  

- All caleulations a performed before rounding to avoid round-off erors In calcultted results.  

- Res•lts uowed as "NDI were not detected at or above the stated imdLt.  

- This report must not be reproduced, except In Ail1, without the written approval of the laboratory.  

* Resuts for the following parameters are never reported on a dry weight baus: color, corrosivity, density. flashpoint, ignitabfllty, layers, edor.  

paint filter tes., pH, porosity pressure, reactivily, redox potential, specific gravity, spo tesis, solids, solubility, temperature, viscosity, and weight.

DTCWS 
DTCWS 
DTCW9 
DTCXA 
DTCXC 
DTCXD 
DTCXE 
DTCXF 
DTCXG 
DTCXH 
DTCXJ 
DTCXK 
DTCXL 
DTCXM 
DTCXN 
DTCXP 
DTCXQ 
DTCXR 
DTCXV 
DTCXW 
DTCXO 
DTCX1 
DTCX2

001 
002 
003 
004 
005 
006 
007 

008 
009 
010 

Oil 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 

022 
023



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS301XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-001 
Work Order: DTCW5 

Matrix: SOLID

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

Total 
Un•oert. Prep Analysis

Result Qual (20+/-) HDC Date Date Batch# Yld % 

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

strontium 9a -0.02 U 0.35 0.62 01/23/01 01/31/01 1023234 100

NOTE (S) 

Data "au Lncomplete wLthout the case nazrative.  

"-MC is determzned by insatment performance only.  

gold :oesults aze' greater than the HDC 

U Resm•lt Is leas than the sample deteotion l4it.

1500 0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS302XX 

Quanterra, Inc. - Radiochemistry

Lab sample ID:FIA080114-002 
Work Order: DTCW8 
Matrix! SOLID

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

Total 
Unert. Prep Analysia

Remeter Posul t2 ]-+/-) HDC Date Date Batch w I .L 

SR-90 BY CFpC 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 are £ncomplete without the ca"e na~xative.  

MDC is detesmdnad by instrimnt performanco only.  
Bold results are greater than the MDC 

U Result is less than the sample detection limit.

1500 0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS303XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA08011 4 -003 
Work Order: DTCW9 
Matrix: SOLID

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

Prop Analysis 
Date Date Batch # y1d %

SR-90"BY GFPC DOE 7500-SR MOD 

Strontium 90 0.47

pCifg 
nraaw �a

7bUU�E MUD

U 0.40 0.65
7500-3 R M 1D 

01/23/01 01/31/01 1023234

NOTE (S) 
Data are incomplete without the Case nczrativO.  

MC is detamined by instiMuint Pgfo=MancA only.  

nold results ace greater than the IMC 

U Res•lt is lss than the sasple detection limit.

Result Qual

Total 
Un(e rt 
(2,1+/-)

1500 0910

Mec

100
Pci/g



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA5SS302XD 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-004 
Work.Order: DTCXA 

Matrix: SOLID

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

Total 
Uncert. Prep Analysia

Paater Result Qual (2 /-DC Date Dato Batch # Yld %.  

SR-90 BY GFPC DOE 7500-SR 1OD pCi/g 7500-SR MOD 

strontium 90 -0.07 U 0.31 0.54 01/23/01 01/31/01 1023234 100

NOT9 (S) 
Data a=G Jnco=plete withoUt the case narrative.  

=DC is deteomiried by instrument performance only.  

Bold results axe grzeate= than the bmC 

U Result is less than the sample detection limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS312XX 

Quantesra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-005 
Work Order: DTCXC 
Matrix; SOLID

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

To•al 
Uncert. prep Analysis

pRemtox -asult Qual (2 +/-) Mc Date Dat I Y1 .XLU 

SR-90 BY •WPC DOM 7500-SR MOD pCi/g 7500-SR MOD 

Strontium 90- 1.27 0.47 0.59 01/23/01 01/31/011023234 100

NOTE (S) 

Data are incomplete without the case narrative.  

bMDC is determined by instrumant pezfozmance only.  
Sold resuxts are greater than the 1DC

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS313XX 

Quanterra, Inc. - Radiochemistry

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

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

Total 
Unoert. Prep Analyaia

parameter Result Qual (2 o/-) MDC Date Date Batch # Xld 4 

sR-90 BY GWPC DOE 7500-SR MODl pc±/q 7500-SR MOD 

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

NOTE (3) 

Data are incomplete without the oase narrative.  

HDC is dete"xmned by instrument performanica only.  

Bold results are greater than the b=0 

U Reseut Is less than the sample detection limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS314XX 

Quanterra, Inc. - Radiochemistry

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

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

Total 
UnTlcort, Prep Analymio 

Parameter Result Qal (2 C+/-) MDC Date Date Batch # rId Is 

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

strontium 90 2.14 0.59 0.57 01/23/01 01/31/011023234 ±00

NOTE (S) 
)ata are incomplete without the came narrative.  

iEDC is dtatzmined by instrument performance only.  
sold results ate greater than the NC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS315XX 

Quanterra, Inc. - Radiochemistry

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

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

Parameter Result 

SR-90 BY GFPC DOE 7500-SR MOD 

Strontium 90 0.05

Qual

Total 
Unfert.  
(2 1+/-)

p/ 75.. .00-SRIII I O I

U 0.41 0.71

Prop Analysis 
Date Data

Batch # Yld %

7500-SR MOD 
01/23101 01/31/01 1023234 10"0

NOTE (S) 

Data axe incomplete without the cane narzative.  

M0C is d:etnermin by instrumamnt performance only.  

Bold zeaults are greater than the HDC 

U ResULt is less than the sample datection limit.

1500 0910

Pci/g



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS314XD 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:F1A080114-009 
Work Order: DTCXG 
Matrix: SOLID

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

Total 
Uncart. Prep Analysis

parameter Re-ult Qual (2 o+/-) mDc DatQ Date Batch # Yld 

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

Strontium 90 9.6 1.4 0.6 01/23/01 01/31/011023234 100

NOTE (S).  

ata ari incoumplte without the case narrative.  

isC is detioxmined by insument performance only.  
Bold results are greater than the MDC

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS301XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-010 
Work Order: DTCXH 
Matrix: SOLID

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

Total 
Uncett. Prep Analysis

sResult Qual (2 o+/-) mc Date Date Batch # ld 

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

Strontium 90 1,07 0,47 0.66 01/23/01 01/31101 1023234 100

NOT (S) 
Data are inCoMPletG without the Caseft nUrative.  

mnC is determined by instrument performance only.  

Bold results a-e greater than the WDa

1500 0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS302XX 

Quanterra, Inc. - Radiochemistry

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

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

Total 
Uncwrt. Prep Analysis

Result 12 +/-) MC Date Date Batch # Yld % 

SR-90 BY GFPC DOE 7500-SR MOD pCi/g 7500-SR MOD 
Strontium 90 0.20 U 0.39 0.66 01/23/01 01/31/01 1023234 97

NOTE (S) 
)ata are incomplete without the came narrative.  

MDC is determined by instrument perfozmance only.  
Bold results are groater than the MDC 

U Result is less than the sample detection limit.

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS303XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114- 0 1 2 

Work Order: DTCXK 
Matrix: SOLID

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

Total 
Unc•rt. Prep Analysis

Result Qual (22+/-) MC Data Date Batcnh I a S 

SR-90'BY GWPC DOE 7500-SR MOD pCi/g 7500-SR MOD 

Strontium 90 1.84 0.56 0.62 01/23/01 01/31/011023234 100

" NOTE (S) 
Data arm in omplete wiihoUt the casms narativo.  

.MDC in deterisned by instrument performance only.  

Bold results arm greater than the MDC

1500 0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA1SS303XX DUP 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA080114-012X Date collected: 01/03/01 1500 
ffork Order: DTCXK Date Received: 01/08/01 0910 

Matrik: SOLID 
To•ai 

Unoert. Prp Analysis 

Parameter Result Qual (2 C+/-) MCDate Date atch Yld % 

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

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

NOTE (S) 
Data ax* .izcomplate without the case narat~ivq.  

MDC is detemined by iastzument perofeXmnce ozn1y.  
Bold results are greater than the bf4C



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS304XX 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA08011 4-01 3  Date Collected: 01/03/01 1500 

Work Order: DTCXL Date Received: 01/08/01 0910 

Matrix: SOLID

Result Parameter 

SR-90 BY GFPC DOE 7500-SR MOD 

Strontium 90 2.34

QDal

Total 
Uncoet.  
(2 a+/-) "mDC

pCi/g

0.60 0.51

prep Analysis 
Date Date Batch # 

7500-SR MOD 

01/24/01 02/01/01 1024214

NOTE (S) 

Data axe incomplete without the case natrative.  

"HDC is detezmined by instrument peafozmanOQ only.  
Bold zroslts am greater than the bD=

Yld %

H9



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAiSS305XX 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA080114-014 Date Collected: 01/03/01 1500 
Work Order: DTCXM Date Received: 01/08/01 0910 

Matrixt SOLID 

Total1.

NOTE (S) 

Data are incomplete without the case narrative.  

maC is detezmined by instrument perfoZmanct only.  
Bold results are greater than the MOC

Uncort. Prep Analysis 

parameter Result Qual (2 o+/-) MDC Date Date Batch # Y1d % 

SR-90 BY GPIC DOE 1500-SR MOD pCi/g 7500-SR MOD 

Strontium 9D 0.98 0.42 0.57 01/24/01 02/01/01.1024214 80



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID! SAISS306XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-015 
Work Order: DTCXN 
Matrix: SOLID

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

prep Analysis.  Date Date
Batch # Xld %

SR-90 BY G;FPC DOE 7500-SR MOD 

8t~ont.um 90. 0.68

Paramvmr 
u ......

0.39 0.59

7500-SR M0D 
01/24/01 02/01/01 1024214

NOTE (s) 
Data aMO inComo3lte withoUt the cane naxzativ.  

MDa in dgtezmniasd by insatnment pezfozmance only.  

Bold reaults axe greater than the MDC

Result Qual

Total 
Uncert.  
(2 o+-)

1500 0910

mDC

79
pc:L/g



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS307XX 

Quanterra, Inc. - Radiochemistry

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

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

Total 
Unoert. Prep Analysis

Paxamater Result Qual 2 0+/-) mC Date Dae Batcn S YldL s 

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

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

NOTE (S) 
)ata are incomplete without the case narrative.  

MDC is determined by instrument performance only.  
Bold results at* greater than the HDC

1500 
0910



Lab Sampl 
Work Orde 
Matrix:

e ID:F1A080114-0 1 7 

r: DTCXQ 
SOLID

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

STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS308XX 

Quanterra, Inc. - Radiochemistry

Total 
Inoert. Prep Analysis 

Result Qual (2 r+/-) HDC Date Date Batch # Yld %g 

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

Strontium 90 1.69 0.48 0.47 01/24/01 02/01/011024214 90 

NOTE (S) 

Data axe incomplete without the &a*e narrative.  

MDC is deterzmined by instnrumnt pOrformance only.  

Bold reuults are greate= than the MDC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SA1SS309XX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-018 
Work Order: DTCXR 

Matrix: SOLID

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

Total.

armt Result Qual (2o0+/-) mDC Date Date Batch• Ie • 
Uno, r . Pre Aalsi 

Parameiter lS2Z( 1Jui 

SR-90 BY GFPC DOE 7500-SR 1OD pCi/g 7500-SR MOD 

Strontium 90 6.81 0.89 0.60 01/24/01 02/02/011024214 .88

NOTE (.S)

oata ace incomplete without the case narratIve.  

MOC is determined by instrument perfozmance only.  
Bold resul.ts are greater than the =C

1500 0910

.... t.L. IL. .72 A .
Prep Analysts



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS31OXX 

Quanterra, Inc. - Radiochemistry

Lab Sample ID:FIA080114-019 
Work Order: DTCXV 
Matrix: SOLID

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

Total 
Uncert. Prep Analysis

paTamaier Result Qual, (2 ,o/-) mc Date Date Batch # Yld s 

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

Strontium 90 4.23 0.95 0.56 01/24/01 02/02/01 1024214 89 

NOTE (S) 

Data aZe inoomplete without the oase nacrative.  

NDC is determined by instrument performance only.  
Bold results are gzeator than the NDC

1500 
0910



STONE & WEBSTER ENGINEERING CORPORATION 

.Client Sample ID: SA1SS311XX 

Quanterra, Inc. - Radiochemistry

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

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

Total 
UncSrt. Prep Analysis

Paramer Result Qual (2 0+/-) MDC Date Data- Batch # Yld % 

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

strontium 90) 4.6 1.0 0.6 01/24/01 02/01/011024214 74

NOTE (S) 
Data axe :iiomilete without the case naxrativ@.  

MDC is determined by Instrument perfozmance only.  

Bold results ame greater than the MDC



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAlSS301XD 

Quanterra, Inc. - Radiochemistry

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

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

Prep Analysis 
Date Date Batch # Y1d V

SR-90 BY GPPC DOE 7500-SR MOD 

strontium 90 0.05

pci/g

0.39 0.67

7�UO-SK MOJJ
7500-SR MOD 

01/24/01 02/02/01 1024214

NO= (S) 

Data are incomplate without the case narrative.  

MDC is determined by instrument pirformance only.  

told resultm are greater than the MDC 

U Result is lean than the sample detection limit.

Result Qual

Total 
Uncart.  
(2 a/-)

1500 
0910

mDC

71



STONE & WEBSTER ENGINEERING CORPORATION

Client Sample ID: SAlSS309XD 

.Quanterra, Inc. - Radiochemnistry

Lab Sample ID:FlAO8.0114-0
2 2 

Work Order: DTCXl 
Matrix: SOLID

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

Total 
Uncert. prep Analysis

Result Qual 2 a+/-) MDC Date Date Batch 4 Yld % 

SR-90 BY G;PC DOE 7500-SR MOD pci/g 7500-SR MOD 

Strontium 91) 3.27 0.81 0.63 01/24/01 02/01/01 1024214 79

NOTE (S) 

Data are ine•oplete without the came nazrative.  

1HDC is de•:s•ined by instzument pe:foE=znOO only.  

Bold results ae- gveater than the MC

1500 0910



STONE & WEBSTER ENGINEERING CORPORATION 

Client Sample ID: SAISS311XD 

Quanterra, Inc. - Radiochemistry 

Lab Sample ID:FIA080114-023 Date Collected: 01/03/01 1500 

Work Order: DTCX2 Date Received: 01/08/01 0910 

Matrix: SOLID 
Total 

Uncert. Prep Analysis 

paramter Result Qual (2 I/-) M4C Date DaOt Batch # Yld 4 

SR-90 BY GWPC DOg 7500-SR MOD pci/g 7500-SR MOD 

Strontium 91) 1.03 0.40 0.52 01/24/01 02/01/011024214 86

NOTE (S) 
Data axe i1completO without the case narrative.  

MD6 is doterimned by instrument Verfoxmance only.  

Bold results are greater than the MlC



METHOD BLANK REPORT

Quanterra, Inc. - Radiochemistry

Client Lot ID: 
Matrix:

Total 
Uncert.

Lab Sample ID 

Prep Analysis

ateault Qual (2 o/-) HDC Date Date Batch # Yld % 

SR-90 BY GrPC DOE 7500-SR MOD PiQ/g 7500-SR MOD FIA230000-234E 

Strontium 91) -0.05 U 0.35 0.61 01/23/01 01/31/01 1023234 100 

SR-90 BY GFPC DOE 7500-SR MOD pci/g 7500-SR MOD F1A240000-2 14B 

Strontium 90 -0.11 U 0.43 0.75 01/24/01 02/02/01 1024214 88

NOTE (S) 
)ata a=. iuicomplote without the case narrative.  

ldDC is det•irmined using instrument performance only 
Bold results are greater than the NDC 

U Result is less than the sample detection limit.

FlAO80114 
SOLID



client Lot ID: 

Work Order #: 

Matrix: 

parematsr 

SR-90 BY CFPC DOE 

strontium 90 

SR-90 BY GFpC DOE 

Strontium S0

FIA080114 
DTAC 
SOLID 

SAMPLE 
ResUlt 

7500-SR pCI/g 

-0.05 U 
Batch #: 

7500-SR pCL/g 

1.84 
Batch C:

DUPLICATE EVALUATION REPORT 

Quanterra, Ino. - Radiochemistry 

Date Sampled: 

Date Received: 

Total Total 
Uncert. DUPLICATZ Uncert.  

2 Ild Result (2 +/-) 

7500-SR MOD 

0.34 87 0.16 U 0.34 

1024214 (Sample) 1024214 (Duplicate) 

7800-SR MOD 

0.56 100 1.76 0.54 1 

' nfo2o)VA ISnnel) 1023234 (Duplicate)

.01 •0 

0O

01/02/00 
01/05/01 

QC S&Inp1e Z 

Id Precision 

FIA050206-007 

367 %RPD 

FIA080114-D12 

0 4 %RPD

NOTE (S) 

Data axe t'cowp.ete without the aame narrative.  

Calculations are perfomed before wounding to -avoid round-off error in calculated Vemulti 

U Reflit in less than the sample detection limit.



Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemistry

Client Lot ID: 
Matrix:

Total 
Uncert,

Lab Sample ID 
QC Control

Parameter Spike Amount Result (2 r+/-) bMC % Yld 4 Roe Limits 

SR-903'BY GFPC DOE 7500-SR MOD pci/g 7500-SR MOD F1A230000-234C 

Strontium 90 9.83 5.8 1.2 0.6 100 59 49 - 126 

Batch 1: 1023234 AnalysisDate 01/31/01 

SR-90 BY GFPC 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 AnalylssDat6 02/02/01

FIA080114 
SOLID

NOTE'(S) 

MDC .is 'dtermined by instrument perfoxmance only 
Calculations are performed before rouding to, avoid round-off error in calculated results
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SURVEY UN IT IA (H-Uh L-eve! and Low Leve! Labs & Isotope Storage Area) 
Sr-90 ACTIVITY TOTAL 

SOIL SAMPLE CONCENTRATION UNCERTAINTY +1.2 MDC 

DESIGNATION COLLECTION LOCATION DESCRIPTION (pCilg) a (pCilg) (pCilg) 

SAISS301XX Stainless steel piping trench below high level lab sink 1.07 0.47 0.66 

SAISS302XX Stainless steel piping trench under high level labfume hood drain north end 0.20 0.39 0.66 

SAlSS303XX Stainless steel piping trench under high level lab fume hood drain south end 1.84 0.56 0.62 

SA1SS304XX Stainless steel piping trench below low level lab sink northwest corner 2.34 0.60 0.51 

SAISS305XX Stainless steel piping trench below UST area 0.98 0.42 0.57 

SAISS306XX Stainless steel piping trench junction of low level sink and UST drain lines 0.68 0.39 0.59 

SAlSS307XX Stainless steel piping ttench below low level lab sink northeast comer 0.72 0.42 0.64 

SAISS308XX Stainless steel pipe trench beneath low level lab cabinet area 1.69 0.48 0.47 

"SAISS309XX Cast Iron piping trench beneath emergency shower drain area 6.81 0.89 0.60 

SAlSS3IOXX Stainless stee./cast iron common trench approximately 4 ft east of emergency shower drain 4.23 0.95 0.56 

SAISS311XX Stainless steel/cast iron common trench approximately 8 ft east of emergency shower drain 4.60 1,00 0.60 

SAISS301XD Stainless steel piping trench below high level lab sink - Duplicate 0.05 0.39 0.67 

SAI SS309XD Cast Iron piping trench beneath emergency shower drain area - Duplicate 3.2.7_.... 0.81 0.63,z 

SAISS31 lXD Stainless steel/cast iron common trench approximately 8 ft east of emergency shower drain 1.03 0.40 0,52_

(K



( (

SURVEY UNIT IA (High Level and Low Level Labs & Isotope Storage Area) 

SOIL SAMPLE 
Map Locator DESIGNATION COLLECTION LOCATION DESCRIPTION 

A SAISS301XX Stainless steel piping trench below high level lab sink 
B SAlSS302XX Stainless steel piping trench under high level lab fume hood drain north end 
C SA1SS303XX Stainless steel piping trench under high level lab fume hood drain south end 
D SAISS304XX Stainless steel piping trench below low level lab sink northwest corner 
E SAlSS305XX Stainless steel piping trench below UST area 
F SAlSS306XX Stainless steel piping trench junction of low level sink and UST drain lines 
G SAISS307XX Stainless steel piping trench below low level lab sink northeast corner 
H SAISS308XX Stainless steel pipe trench beneath low level lab cabinet area 
_ SAISS309XX. Cast Iron piping trench beneath emergency shower drain area 
J SAISS310XX Stainless steel/cast iron common trench approximately 4 ft east of emergency shower drain 
K SAISS311XX Stainless steel/cast iron common trench approximately 8 ft east of emergency shower drain 
L SAlSS301XD Stainless steel piping trench below high level lab sink - Duplicate 
M SAl SS309XD Cast Iron piping trench beneath emergency shower drain area - Duplicate 
N SAlSS31 1XD Stainless steel/cast iron common trench approximately 8 ft east of emergency shower drain

(



LOCATION 
DESIGNATION DESCRIPTION OF LOCATION 

1A-1 High Level Lab northwest corner on wall 0.48 meters above floor 
IA-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 
1A-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 
1A-8 High Level Lab south wall 1.6 meters above floor 
1 A-9 High Level Lab floor south side 

1A-110 High Level Lab floor north side 
1 A-iI High Level Lab east partition between high & low level labs 1.78 meters above floor 
1 A-12 High Level Lab south wall 0.3 meters above floor 
lA-13 Low Level Lab floor east side 
1A-14 Low Level Lab west partition wall between high & low level labs 0.48 meters above floor 
1A-15 Low Level Lab east partition wall between low level lab & counting room 1.0 meters above floor 
IA-16 Low Level lab north wall 1.78 meters above floor

(



( ( (

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/100cm2  (cpm) min) DPM/1 00cm 2 

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: 01/16/01 
Surveyor:j Edmond Young_

(1)

Direct Scan:

Removable Contamination:

Background measurement performed using a wooden shield (i.e., result represents only gamma component) 

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



HIGH LEVEL AND LOW LEVEL LABS & 
ISOTOPE STORAGE AREA 

Survey Unit IA

2.5B m



(

SURVEY UNIT 1B (Counting Room, Wash Room & Corridor 15) 
SOIL SAMPLE 

Map Locator DESIGNATION COLLECTION LOCATION DESCRIPTION 

0 SAI SS312XX Stainless steel/cast iron common trench approximately 12 ft east of emergency shower drain 
P SAIlSS313XX Stainless steel/cast iron common trench crossing corridor 15 ramp north side 
Q SAISS3i4XX Stainless steel/cast iron common trench crossing corridor 15 ramp south side 
R SAISS315XX Cast iron common trench piping trench beneath distillation sink area in closet 

S:I-S SAISS314XD Stainless steel/cast iron common trench crossing corridor 15 ramp south side - Duplicate

(



___________ ~SURVEY UNIT 15 (Count~ng Room, -Washi Room & Cowldor 15)______ 

Sr-SO ACTMIrY TOTAL 
SOIL SAMPLE coOENC TRATION UNCERTAINTY .1-2 MDC 
DESIGNATIOM COLLECTION LOCATION DESCRIPTION (Pcltg) CF (j2CIlg) (PCllg) 

SA1SS312XX Stainless WOW=cas Iron common twech Effo~dnaM ~12 ft east of emergency iBhower dsaln 1.27 0.47 0.59 
SAISS3i3XX '3tblnla steeftast I= oocommon trench cosasing corridar 15 ramp~ north side 0.33 0.38 0.60 
SA1SS314XXC Stahies st*Vlbast iron common tendh acrssng acrldor 16 ramp souith side 2.14 0.59 0.5 
SAISS3I5XXC Cast Iron common twxnd piptg torech beneath disfiultlo sink areia in doset 0.05 0.41 0.71 
SAl SS314XD Stainless sftasmcst Ion conmim terend crookmg ocridor 15 ramp south side - DuML-1At 8.80 1.4 0.60
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LOCATION 
DESIGNATION DESCRIPTION OF LOCATION 

1 B-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 floor 
1 B-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 

1B-10 Counting room floor southwest comer 
1B-11 Counting room floor northwest corner 0.18 meters from partition wall 
1 B-12 On east side (narrow portion bet. corridor & counting room) of corridor 15 north wall 0.2 meters above floor 
1 B-13 Corridor 15 southeast corner on south wall 1.85 meters above floor 
1 B-14 Corridor 15 floor washroom (formerly w/sink) 
1 B-15 Counting room floor east side 
1 B-i 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 DPMI100cm2 (cpm) min) DPM/1OOcm 2 

1 B-6XD Floor 166 272 466 82.65 153 0 
1 B-1 5XD Floor 155 235 352 82.65 160 0 
1 B-17XD Wall 158 167 40 82.65 162 0 

Date: 01/16/01 
Surveyorl Edmond Young 

( 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-171381 
Instrument Efficiency: 0.2275 

Removable Contamination: Instrument Used: L2929 serial # 163827/43-10-1 alpha beta sample counter # 171322 
Instrument Efficiency: 0.486 

K ( _____
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COUNTING ROOM, WASH ROOM 
& CORRIDOR 15

Survey Unit I1B

jo-ta IE6m� __ 
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DESIGNATION DESCRIPTION OF LOCATION 

2-1 Elector 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 Ejector 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 Ejector Pit lower level south wall 0.70 meters above floor 
2-11 Ejector Pit lower level east side of floor 
2-12 Ejector Pit lower level northeast corner of floor 
2-13 Ejector Pit entry level floor next to railing on floor 

2-14 Ejector Pit entry level floor on north wall 0.13 meters above floor 
2-15 Ejector Pit lower level underside of entry level floor 0.43 meters from north wall 
2-16 Ejector Pit lower level southeast corner on east wall 1.28 meters above floor 
2-17 Ejector Pit lower level east wall 1.28 meters above floor 
2-18 Ejector Pit entry level floor on east wall 1.28 meters above floor



( (

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 
Ambient Background Sample Count (2 

Location Designation Surface Background(') Count DPMI100cm 2  (cpm) min) DPM/100cm2 

2-6XD Floor 159 206 207 82.65 178 13 
2-8XD Floor 180 293 497 82.65 173 8 

2-10XD I WNall 158 227 303 82.65 148 0 

Date: 01/16/01 
Surveyor: Edmond Young 

(1) Background measurement performed using a wooden shield (i.e., result represents only gamma component)

Direct Scan: 

Removable Contamination:

Instrument Used: L2224 serial # 162420 /43-89 scintillation probe # PR-1 71381 
Instrument Efficiency: 0.2275 

Instrument Used: IL2929 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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DESIGNATION 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 corner 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

(



(1) Background measurement performed using a wooden shield (i.e., result represents only gamma component)

Date: 01116/01 
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

(

ST. ALBANS,,,,AL STATU .1 I08-1,VDDv RE MLA CTE..ET 
SURVEY UNIT 4 (Men's Toilet) 

DIRECT 
MEASUREMENT 

1 MINUTE DIRECT TOTAL SR-90 TRANSFERABLE 
MEASUREMENT RESULT, SURFACE SR-90 BETA SMEAR SR-90 SURFACE 

COUNTS ACTIVITY RESULTS, COUNTS ACTIVITY 
Ambient Background Sample Count

Location Designation Surface Background() Count DPW100cm2  (cpm) (2 min) DPMI100cm2 

4-4XD West Floor 197 258 268 82.65 153 0 
4-6XD North Wall 199 271 316 82.65 _ 151 0 

4-14XD East Wall 216 401 813 82.65 168 3

K (



MEN'S TOILET

Survey Unit 4

m1



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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(1)

Direct Scan: 

Removable Contamination:

Background measurement performed using a wooden shield (i.e., result represents only gamma component) 

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

( (

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 DPMI100cm 2  (cpm) min) DPMW100Om 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 ._



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 SA5SS3'IXX Stainless steel/cast iron common trench crossing co'rrddor 45 north side 
u SA5SS3O2XX Stainless steel/cast iron common trench crossing condor 45 center 
v SA5SS303XX Stainless steel/cast iron common trench crossing corridor 45 south side 
W SA5SS302XD Stainless stee./cast iron common trench crossing corridor 45 center - Duplicate Sample

( (
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___________SURVEY UNIT 5 (Corridor-45. Treatment Unit and Associated Equipment Roand Foyer at Foot stairs 

ir-90 -ACTIVTY TOTAL 
SOIL SAMJPLE cONCENTRTION UNCERTAINTY +1-2 MDC 
DESIGNATION COL.LECTION LOCATION DESCRIPTION. (PCug) a 00dlg) (PcIug) 
SA5SS3OIX Stalrdes steelfcast iron common trench crossing corridor 45 north W~e -0.02. 0.36 0.62 
SA6S8302XX -Sta~nks ateelcast iron common trench amlostg cwkTlor 45 center 0.04 0.42 0.72 
SA5SS33)O ~ttinlms ateeltast iron common trench cromsig cwkorror45 south side 0.47 1 MO 0.65 
SA5S302X tabiness stseelcat Iron common trench crowsing corridr 4s cante- Dupilote Saml -0.07 1 0.31 0.54
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FIGURE 6-4 CORRIDOR 45, TREATMENT UNIT AND ASSOCIATED 
EQUIPMENT ROOM, AND FOYER AT FOOT OF STAIRS 

Survey Unit 5
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LOCATION 1 
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 corner 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 Centerfof 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 corner 0.33 meter above floor 
8A-1 3 Wall on east side stairs to lower level, south corner 0.33 meter above floor 
8A-1 4 South wall 0.26 meters above floor 
8A-1 5 Wall in southwest corner of room 1.15 meters above floor



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: 1.2929 serial # 163827 /43-10-1 alpha beta sample counter# 171322 
Instrument Efficiency: 0.486

(

- - - -I

ST. ALBANS FINAL STATUS SURVEY SUMMARY SHEET
SURVEY UNIT 8A (Drum Storaae 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 

.... A•mbient Background Sample Count (2 
Location Designation Surface Background(1' Count DPMI100cm 2  (cpm) min) DPMI100cm 2 

8A-9XD Floor 124 188 281 79.55 160 1 
8A-10XD Floor 161 205 193 79.55 165 6 
8A-13XD Wall 150 1 190 176 79.55 172 13 

Date: 01/26/2001 
Surveyor: Edmund Young

i, (



SECONDARY RADMATERIAL STORAGE AREA

SECONDARY RADMATERIAL STORAGE AREA 
ABOVE X-RAY MACHINE 

Survey Unit 8A





(

(1)

Direct Scan: 

Removable Contamination:

Background measurement performed using a wooden shield (i.e., result represents only gamma component) 

Instrument Used: 12224 serial # 162420 / 43-89 scintillation probe # PR-171381 
Instrument Efficiency: 0.2275 

Instrument Used: 12929 serial # 163827 / 43-10-1 alpha beta sample counter # 171322 
Instrument Efficiency: 0.486

(

i-

(

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 (2 
Location Designation Surface Background() Count DPMI100cm 2  (cpm) min) DPMI100cm 2 

8B-1XD Wall 182 203 92 ' 79.55 167 a 
8B-3XD Floor 167 196 127 79.55 141 0 8B-8XD Floor 172 210 167 79.55 156 0 

Date. 0.1/26/2001 L., _ 

Surveyor: Edmund Young_



RADMATERTAL STORAGE AREA 

Survey Unit 8B



Appendix C: 

Scan MDC Calculations

00-0062 U.S. Ai�� CORPs OF ENGINEERS Appendix
U.S. ARMY CORPS OF ENGINEERS Appendix00-0062



Appendix C

1.0 INTRODUCTION 

Cabrera Services, Inc. (CABRERA) 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 Radiation' 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 MDCR 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: 

Si =d b,

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 CORP OF ENGINEERS



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: 

bi = (549 cpmf 60see. =9.15 counts 

rmin, 

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
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MARSSIM for these confidence levels is 2.32. Therefore, the minimum number of source 
counts, when scanning concrete material1 is calculated as: 

S1 ='2.32 (9.15 7.02 counts 

2.2 Calculation of MDCR 

The MDCR is calculated by using equation 6-9 in MARSSIM.  

MDCR = S, 6_0 

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: 

(60 see.  
MDCR (7.02 cpm) -- 1=105.3 cpm 

3.0 ESTIMATION OF SCAN MDC 

The scan MDC is determined from the Minimum Detectable Count Rate (MDCR), 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: 

MDCR 
Scan MDC = MC Scan MDC probe area 

100 cm2 

where, MDCR = minimum detectable count rate 

ej = instrument efficiency 

S= 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 cpm -788 dpm 

0.1 100 cm2 

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 35% 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: 

a For concrete material, the scan MDC is 788 dprn/100cm 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/lOOcm 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 ENGINERS
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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-9Q, is used for the MDC calculations.  

2.0 MINIMUM DETECTABLE CONCENTRATION 

The detection limits for field survey instruments are an important criterion to ass-ure 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) ge equivalent and simplify to the former expression 
when the background count time and-the sample count time are equal to 1 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, and 1minute count and 
background time is: 

MDC = C x (3 + 4.654B-) 

Where, 

C = Detector Efficiency, dpm/count
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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-90JY-90. This is similar to the gas proportional detector 
efficiency for Sr-90/Y-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 
cm 2 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/cm3. 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

99-026 U.S. ARMY CORP OF ENGINEERS Page 2
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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 g/cm3) results in a total mass of contaminated concrete 
of: 

100 cm2 x 0.047 cm x 2.35 g/cm3 = 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 dpm/100cm2 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 dpmnl00cm 2 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.

99-026 U.S. A�My Coii� OF ENGINEERS Page 3
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TABLE I

MDC VERSUS BACKGROUND FOR GAS PROPORTIONAL DETECTOR 

Efficiency 
Factor, C Background, B MDC Result IVMDC Result 

(DPM/Count) (Counts) (DPM/100 cm 2) (pCIi 00 cm 2) 

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

99-026 U.S. Al�MY CoRP OF ENGINEERS Page 4

Efficiency 
Factor, C Background, B MDC Result WMDC Result 

(DPM/Count) (Counts) (DPM,1 00 cm 2) (pCi/I 00 cm2) 

5 300 418 188 
5 400 480 216 
5 500 535 241 
5 .600 585 263 
5 700 630 284 
5 i800 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 

-~Volum etric M DC 
Gas -Volumetric MDC 

Background, B Proportional, Beta Scintillation 
(Counts) [ pCilg pCi /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

99-026 U.S. Alm.[Y Coiu OF ENGINEERS Page 5
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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 Background Control Chart for Ludlum 2224 (SN162420)
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Beta Source Response Control Chart for Ludlum 2224 (SN162426)

3900...........  

3800 " 

3700 

04 Beta Counts 

3600 -3 Sigma 

0 . -2 Sigma 
W . Average 

"3500 -. +2 Sigma 

-s+3 Sigma 

3400 

3300 

3200 , 

7/16/01 7/17/01 7/18/01 7/19/0ll 7I9 f 7/)'/•n.n, In II

Date



Beta Background Control Chart for Ludlum 2224 (SN162426)
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Beta Source Response Control Chart for Ludlum 2221 (SN163673)
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Beta Background Control Chart for Ludlum 2221 (SN163673)
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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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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 wilt 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 sha ll 
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 -4o F 
to 1220 F.  

3.3.2 Air sampler inspections shall be performed by qualified Health 
Physics personnel.  

4.0 REFERENCES 

"• HASP Safety and Health Program (Radiation Safety Program) 
"* OP-001 Radiological Surveys 
"• OP-021 Alpha-Beta Sample Counting Instrumentation 
"* Reg Guide 8.25 Air sampling in the Workplace 
"* 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 reins 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 ALI.  

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 uCi/cc 

5.8.2 Monitoring of effluent discharge must be continuous during operation 
of the system 

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, 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 (HPI) - 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 1 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 1 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 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 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 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.  

8.1.4.3 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.

St. Albans Project 00-062 Air Sampling and Analysiss
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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 nion-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 D)ata 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.

OP-002 CABRERA SERVICES, INC. PAGE5OF 14
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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: 

MDA in PCi/cm3 = Tl 5 T11 T+b 
(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 

Ts+b = Sample Counting Time in Minutes 

V = Sample Volume in cm3 

2.22X1 06 = Disintergrations per minute per microCurie (DPM/uCi) 

ka, = 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 I (insoluble). If this value (6E-1 2 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.  

8.4.2 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 (ACi / cc) = 6 aor/ 3DPM 
(2.22 x 106 DPM I puCi)(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 
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.  

Air Concentration (pCi / cc) = (2 orf 3 DPM (2.22 x 106. DPM //2uCi)(Sample Volumne(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 possiblefurther 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.
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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 -A= 
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/cm3 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: 

Air Concentraion (A0if /cc) = DPM 
(2.22x 106. DPM/ /C) (Sample Volwze(cm 3 )) 

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 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.
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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 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.  

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

OP-002 CABRERA SERVICES, INC. F'AGE 10 OF 14
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Sample # 

Description:

OP-002-01 

Air Sample Data Sheet 

Date

Radionuclides: DAC value: 

DAC value: 

DAC value: 

initial sample flow rate: __Time sampler on: 

Final sample flow rate: Time sampler off:t 

Average sample flow rate: _ Total sample time: hours 

Total sample volume: Wcm3 

Initial Air Concentration: 

Alpha = ._ Ci afcm3  Beta = _ Ci Picmo 

MDA = RpCi a/cm3
MDA = _ ____Ci 0/cm3

12 Hour Decay Air Concentration: 

Alpha = _pCi a/cm3 

MDA = pCi a/cmr 

72 Hour Decay Concentration: 

Alpha = _ pCi acmn3 

MDA = _ _ Ci WtcmO

Beta - p.Ci 0/cm' 

MDA = _pCi pI/cm3 

Beta - pCI p/cm' 

MDA = _pCi P/cm3

Performed By: Date:

olJ-ua� GABRERA SERVICES, INC. PAGEII 0F14
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OP-002-02 

Daily Air Sample Record

OP-002 CABRERA SERVICES, INC.

Worker Name Sample Final Time Time Total Conc:entration DAC-Kour 

Date Count In out time (UCitCM*3) Exposure 

Date (Hr's.)

CABRERA SERVICES, INC. VAGE 12 OF -14OP-002
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OP-002-03 

Contamination Limits from Table 11 of RPM

UP-002 CABRERA SERVICES, INC. PAGE 130F14
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OP-002-04 

Effluent Air Sample Data Sheet

Sample #_ Date 

Description: 

Radionuclides: Effluent Air Limit_ 

Radlonuclides: Effluent Air Limit: 

Sample flow rate: Time sampler on: ....  

Sample flow rate: Time sampler of:._ 

Total sample time: _ hours 

Sample Flow Rate in Liters/min X time In minutes = Total sample volume: Liters X 1000 = crm 

Air Concentration: 

DPM 
Air Concentraton (Ci / cc) 

(2.22x 106. DPM/,uCi)(SampleYohmxe(cm3 )) 

Activity = iiCi P/cm3 

MDA = . Ci 01/cm3

OP-002 CABRERA SERVICES, INC. �A�E 14 OF 14

Revision 0 9/9, 000

CABRERA SERVICES, INC. I-AGE 14 OF 14



Revision 0 9/8/2000 St. Albans Project 00-062 Radiation Work 
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.

t
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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 
contaminated area shall frisk all materials, including hands and feet, 
and notify the HPT if activities are above the levels presented in 
Table I 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 
"* 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.

P'age 2 of -11Cabrera Services, Inc.AP-01 2
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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 cm 2.  

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.  

AmAAt-V a er Se ics .. nc..P.e. .of
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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/1 00 cm 2 3, y' and/or 100 dpm/1 00 cm2 (.  

8.1.2.2 Work on or with material having loose surface activity in 

excess of 20 dpm/100 cm 2 a and/or 200 dpm/1 00 cm2 P3, y to 

1000 dpm/1 00cm2 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).

Cabrera Services, inc.
rage 'i Ut I I
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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

AP-O012 Cabrera Services, Inc. Page 5 of 11
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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-012 Cabrera Services, Inc.
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8.4.1.1 Workis 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: 

* Pre-job survey(s) and/or historical information 

* Post-job survey (if applicable) 

* All copies of the RWP 

* 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
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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

AP-Ol 2 Cabrera Services, Inc.
Cabrera Services, Inc. Page 8 of 11AP-012
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AP-012-01 
ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor Date No.  

Location of Work: 
Desctiption 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 
Trained Radiation Worker(s) 

SPECIAL INSTRUCTIONS:

APPROVED BY: 

REAPPROVED BY:_________________

RWP TERMINATED BY:

DATE: 

DATE: 

DATE:

Ar-u1� 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-Ol 2 Cabrera Services, Inc. Page 1U 0111
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AP-012-03 
RADIATION WORK PERMIT LOG SHEET 

RWP General Description Date Issued Date 
Terminated

Reviewed by: Date:

AP-U12 Cabrera Services, Inc. Page 110111
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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 

APU5CBEASRIES N.Pg 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 

o Lens Dose Equivalent (LDE) 15 Rem 

* Shallow Dose Equivalent (SDE) 50 Rem 
(Skin or Extremity) 

0 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 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

CABRERA SERVICES, INC.
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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 I 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.

AP-008 CABRERA SERvIcEs, 1N�. -'age q or 14
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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.

Dosimetrv Proararn
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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.

Dosimnetrv Pro~qram
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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 of a Lost, 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 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.  

"* Address dosimetry is to be shipped to.

CABRERA SERVICES, INC.

St. Albans OSroiect 60-062 Dosimetry ProgramRevision 0 9/8/2000
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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

AP08GBEA E• CS mC Iag AS 0? 14
AP-008 CA13RERA SERVICES, INC. Page 8 of 14



Revision 0 9/81: 2000 St Albans Project 00-062 Dosimetry Proqrarn

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

AI�-UU� CABRERA SERVIcEs, INC. Page 9 of 14
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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: 

Employer's Address: 

CABRERA Project Narmne/.No.: 

Project Contact: 

Signature: Date: 

DOSIMETRY USE ONLY 

DRD No.: DRD Reading: mrem 

TLD Badge No.: TLD Badge Results myrem 

RADIATION SAFETY OFFICER APPROVAL 

This person. has met the requirements for radiation work as specifted 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:

AP-008 CABRERA SERVICES, INC. rage iu OT vi
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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) = " m.. trem 

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 

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-008 CABRERA SERVICES, INC. Page 1I of 14



AP-008-03 
Radiation Dosimetry Issue Log 

Project/Location: Badge Series No.: 

TLD# Name SSN Form 4 Dates DOB 
(YIN) (From/To) ,.  

Reviewed by: Date:

V .

St. Albans Proiect 00-062 Dosimetry Program
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Name: SSN: 

Birth Date: 

TLD Badge No.: 

Quarterly Whole Body. Dose: Is' 2 nd 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 Equivalef.t- Rem 

(DDE) (SDE) (SDE) (LDE) (CDE) Dose (DDE+CEDE) 
(CEDE) TEDE/Cdmulative 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Yearly Totals 

Notes: 

N/M = Not Monitored 

Reviewed: Date: 

RSO: Date:

AP-008-04 
Radiation Exposure Record

St. Albans Proiect 00-062 Dosimetrv Proacrarn
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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: 

Telephone:

License No.:

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) 

_Remn (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 14 of 14
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Revision 0 9/9/200 St. Albans Proiect 00-062 Operation of Contamination Survey Meters 

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 (N1ST).  

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 anid Health Program (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, beta/gamma 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 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 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 QC 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/cm2 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 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 Verify the instrument selector switch is in the X 0.1 position.

Cabrera Services, Inc. Page 4 of 7OP-020
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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 Results 

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 0dPA or CPM 13/PA to 
DPM aI100 cm2 or 13/100 cm 2 is performed using the following equation.  

(DPM /100cM 2 ) = (AxB) 
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 Jn 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 Ludlurn 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 Gabrera serviCeS, INC. rage � OT (
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OP-020-01 - Survey Meter Source Check Form

Probe: 

Meter: 

Source

Serial No.: 

Serial No.: Cal. Due 

QC Acceptance Range: Lower Upper

Reviewed By: Date:

ur-u•u- AIC rr Je .. . . In...g 7o

Reading Pass/ H.P. Technician H.P.  
Fail Tech 

Initials

UP-U2U-U1 Cabrera Services, Inc. Page 7 of 7
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St. Albans Proiect 00-062 

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.

(;abrera Services, Inc. Page 1 of 11
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St. Albans Project 00-062 

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 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 ot 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 3oflI
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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.

Cabrera Services, Inc.OP-021 Page 4 of 11
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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 "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 "(Xi-Xm)2 " column, and record on Form 
OP-020-02.  

8.4.11 Calculate the value of Chi- Square using the following formula.  

x2= Z(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

Page 6 of 11OP-021 Cabrera Services, Inc.
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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 = DPM0 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 20 
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 Plateau Data Sheet 

"* OP-021-02 Chi-Square Data Sheet 

"* OP-021-03 Daily Calibration Check

O..... ~abre bevies Inc. •JJ
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Date: 

Instrument: 

Alpha Source Serial 

Beta Source Serial N

OP-021-01 

Plateau Data Sheet 

Recommended Operating Voltage:_ 

Serial Number: 

No. Activity (dpm)_ 

0o. 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

~Dewiticin n a/cii-7nnn A] nh-Bet~a Countnnfl Instru~mentation
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OP-021-02 

Chi-Square Data Sheet

Date: Instrument: Serial Number: X_ 

Alpha Source No./Activity: Beta Source No./Activity:.  

Count Number X, (X)-Xm) (XrXm) 2 

2 

3 

4 

5 
6 
7 

8 

9 

10 

11 

12 

13 

14 

is 

16 

17 

18 

19 

20 

Sum\\\\\\\\\\\\\\\\ 

Prepared By: Date: 
Print/Sign 

Reviewed By: Date: 
Print/Sign
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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 
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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., contairning 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.

UP-u�J Cabrera Services, Inc. Page 1 of6
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4.0 REFERENCES 

HASP Safety and Health Programb (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 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 oI� 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.  

", 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 "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.

OP-023 Cabrera Services, Inc. Page 3 of 6

1: ...

OP-023 Cabrera Services, Inc. Page 3 of 6



NJ•V|•l1UFJ U I 1f. .IIL.L JLJU '-.I?.. rLc /"l ,l l I• FLI•VL VV UV ',.•..F •,.•....,,- ,,,.,,.. • ...-, 

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 pR 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 [tR/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 
[R/hr on appropriate form.  

OP-023 Cabrera Services, Inc. Page 4 of 6
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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 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 jiR/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.

u'J-uzI abea 5evceIc.Pg 5o
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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

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 10 CFR 20 Standards for Protection Against Radiation 

4.2 AP-012 Radiation Work Permits 

4.3 OP-001 Radiological Surveys 

4.4 OP-002 Air Sampling and Analysis 

4.5 OP-019 Radiological Posting 

4.6 OP-021 Alpha-Beta Counting Instrumentation 
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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 due to one 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 Ludlurn 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 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 is responsible for performing the surveys 
performed in this procedure.

00-0062 CABRERA SERVICES, INC YAGE 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 (cpmldpm) 
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 10113/2000 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 Al' 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.

OP-025 CABRERA SERVICES, INC. Page 1 of 4
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Revision 0 10/13/2000 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

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 (pCi).  

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
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Revision 0 10/13/2000 WATER EVAPORATION FROM CONTAINERS WITHIN 
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.

CABRERA SERVICES, INC.OP-025 Page 3 of 4
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RADIOLOCIAL CONTROLLED AREAS 

St. Albans Project 00-062 

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 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 CABRERA sERvicEs, INC. rage 4 OT 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 10 CFR 20, Subpart F 
• 10 CFR20.2103 
• HASP 
• OP-020 
0 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

OP-019 Cabrera Services, Inc. Page 1 of 7

) 9

OP_ý019 Cabrera Services, Inc. Page I of 7



Revision 0 9/912000 ST. Albans Project 06-062 Radiological Posting 

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 Contaminiation 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-Ol 9 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".

op-oig Cabrera Services, Inc. Page 3 of 7
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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.

€
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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.  

OP-01 9 Cabrera Services, Inc. Page 5 of 7
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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.

Cabrera Services, Inc.
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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

Cabrera Services, Inc.
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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).  

I.  
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.  

* 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 smearsare 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 CABRERA SERVIcEs, INC. Page 1 ofl5
Ull-UUl CABRERA SERVICES, INC. Page I of 15



Revision 0 9/9/2000 St. Albans Project 00-062 Radiological Surveys 

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 2 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 performed 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 �ERvlcE5, iNc. rage � OT 1�
CABRERA SERVICES, INC. r'age 2 of 15OP-001



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

* 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 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 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.
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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.  
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8.3 Radiation Surveys 

8.3.1 If radiation levels are unknown or previous surveys 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 
number/letter 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 point 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

Radiological SurveysRevision 0 9/9/2000
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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 (X and/or !3 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 2 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-aol CABRERA SERvICES, INC. Page 6 of 16
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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 ½ 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 radioactive materials, 
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

OP-oul CABRERA SERVICES, INC. Page 7of15
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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 ¼ 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: 

0 The alpha contamination is known not to be present, 
or 

* The alpha measurements can be randomly taken of 
every 10& grid.  

8.4.2.11 One smear sample from a 100cm 2 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 ½ 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.  

Op-OI C~RER _EVcS N.Pg ol
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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 MaterialiStorage 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

8t. Albans Project 00-062Revision 0 9/9/2000 Radioloqical Surveys
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adjacent to radiological control areas 

"* 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 

"• Weekly for all project offices on site 

"* 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-Qol CASRERA 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-Olor 
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-Qol CABRERA SERvIcEs, INC. Page 11 of 15
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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 ASSURANCEIRECORDS 

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 stdking a single

RadioloqIlcal Surveys
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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

OP-Gol CABRERA SERVICES, INC. Page 13 of 15
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OP-001-01 
ROUTINE SURVEY SCHEDULE

Prepared By: Date: 

Reviewed By: Date:

Survey Designation Location of Survey

St. Albans Prolect 00-062 Radioloqical Surveys
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Revision 0 9/9/2000 St. Albans Project 00-062 Use ard Control of Radioactive Check Sources 

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.ýcount 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

•abrer Servie.,.. . .. Pg o
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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 
"* 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.

OP-009-01 Cabrera services, Inc. I-'age 2 OT �
OP-009-01

ifJ

Cabrera Services, Inc. Page 2 OT 9



Revision 0 9/9/2000 St. Albans Prolect 00-062 Use and Control of Radioactive Check Sources 

5.2 Leak Test - A survey technique used to determine the presence of 
removable activity from the surface of a sealed source.  

680 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 
IISO 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 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.  

0 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. rage 401 �
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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 
jiCi 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 

UJ........ ..rr Srvce, n..Pg .5o
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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 ASSURANCE/RECORDS 

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.

Page 6 of 9Cabrera Services, Inc.OP-009-01



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

Cabrera services, Inc. Page 7 of 9
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Inventory Period: First Quarter []

OP-009-0t 
SEALED SOURCE INVENTORY AND LEAK TEST 

Second Quarter [] Third Quarter [] Fourth Quarter E]

Comments 

Date Performed: By:_ 
Print/Sign 

Reviewed/Approved By: Date: 
Print/Sign 
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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: __cpm Sample count time: min.  

Leak test sample activity: microcuries 

Leak Test Result - Check all boxes that apply 

o The leak test sample is in excess of the 0.005 microcurie limit 

o The leak test sample is below the 0.005 microcurie limit 

o3 The source has been controlled to prevent the spread of activity from the shield.  

Source Leak Test Performed by: Date: 

Leak Test Analysis Conducted by: Date: 

"Radiation Safety Officer: Date:

Cabrera Services, Inc.OP-009-02 Page 9 of 9
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St. Albans Project 00-062 

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 cm 2 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.

AJ•--AA GARRA •vcS I....ge1of1
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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 and/or on an 
Unconditional Release of Equipment or Items Survey.  

3.1.6 Radiation/contamination 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 
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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 ¼1 inch of the surface being 
surveyed for alpha radiation, and within ½/ 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

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 (ACi).  

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.

CABRERA SERVICES, INC. Page 3 of 10
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5.4 Fixed Contaminati6d - 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. Page4 ot 10
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8.0 INSTRUCTIONS 

8.1 Release Limits for Gross Activity (Unknown Isotopes) 

EMISSION REMOVABLE TOTAL (Fixed and Removable 
cdpm/1 00 cm2  dpm/1 00 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 release in 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 -IPT. • 

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

LJI-'-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 instrument's 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 6 of 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.
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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

UP-UU4 CABRERA SERVICES, INC. Page 9 of 10
OP'-004 CABRERA SERVICES, INC. Page 9 of 10



Revision 0 919/2000 Unconditional Release of Material from Radiological Control Areas 

St. Albans Project 00-062 

OP-004-01 
UNCONDITIONAL RELEASE OF EQUIPMENT AND ITEMS LOG 

Project Name Project Number

Reviewed By: Date:
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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-0156 CABRERA SERVICES, INC. Page I of 5



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.  

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/1 00 
cm2 for , ,y.  

Two step-off pads, separated by a covered area where.possible, 
should be installed at exit points from areas where contamination
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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 the contaminated 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 
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container for contaminated shoes, and step onto clean step-off 
pad.  

* Remove cloth glove liners.  

* Replace barrier closure, as applicable.  

* 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 worn and the 
potential for contamination.  

8.2.4 Use of Multiple Step-Off Pads 

• 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: 

* The inner step-off should be located immediately outside of the 
highly contaminated work area, but still within the posted area.  

* The worker should remove highly contaminated outer clothing 
prior to stepping on the inner step-off pad.  

e 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. I�age 4 OT �
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9.0 QUALITY ASSURANCEIRECORDS 

9.1 Quality Assurance 

None 

9.2 Records 

9.2.1 All records generated by this procedure 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 on forms 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
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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.
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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.  
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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 

*RSP 

* RSTM 

* 10CFR Part 19

* 10CFR Part20

"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 

Radiation Safety Program 

Radiation Safety Training Manual 

Code of Federal Regulations

Code of Federal Regulations
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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 TechnicJans 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.  
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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 covered in 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 46
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* Medical surveillance requirements, including 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 personhel 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 proVide this validation in the 
absence of an instructor.  

9.0 QUALITY ASSURANCE/RECORDS 

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 scores below 80% but greater than 
65% will be allowed to take the test 6ver 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.  

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 la single line across the entry.  
The correction shall be entered, initialed, and dated.  

AP-09 IBRER SEV~cS, I(~.I~ag b ? 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 dnd 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 

Attachment 2

Radiation Worker Training Instructor Outline 

Guideline for Examination

CABRERA SERVICES, INC. Page 7 of 46
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Attachment I 

Radiation Worker 

Training Instructor Outline
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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 

Al'Ui CAREA EAcS .. .. Pg f4
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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 

i. Proton - Relative size 1 AMU Positive (+) electrical 

charge # of protons determines element 

ii. Neutron - Relative size I 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 UABRERA SERvIcEs, iNc. rage i u OT 4�
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c. Proton to Neutron ratio equal to 1 in lighter atoms. As atoms get 

heavier additional neutrons > 1/1 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.

A IP~ ,'ItI'P • . . A . . . . . * . . . .
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2.

3. Radiation 

In an effort to balance NIP 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-009 �ABRERA �ERVICES, INL. I�UIQV

Radioactive Material 

An unstable atom or group of atoms who in an effort to become stable emit 

ionizing radiation.  

a. Radioactive Contamination: 

L. Radioactive atoms on the surface of non-radioactive 

material (loose or fixed) 

ii. Radioactive material where we don't want it.  

b Nuclear Activation: 

i. Material not originally radioactive, but activated by 

exposure to a Nuclear Reactor Core, neutron source, etc.  

Example: 

Co60 

c. Naturally occurring, 

i. Radioactive atoms occurring in nature.

TrainingI•=wi.•inn 13
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a.

Training 

Alpha Particles 

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

Note:

Training 

Shielded by 1/4 to 1/2 inch of most solid materials.  

External hazard to skin and eyes.  

Internal hazard

i. 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.

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

AP-009 CABRERA SERvIcES, INC. Page 14 of 46
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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) 

i. 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 

i. 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.

Training 

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 

i. 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 one year).  

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 cm 2.  

iii. Demonstrate smear technique.  

iv. Loose surface contamination limits (clean): 

<20 DPM/100 cm2 Alpha 

<1000 DPM/1 00 cm2 Beta/Gamma
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g. Fixed Contamination Survey 

i. Demonstrate fixed contamination survey.  

iH. 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 mrem/year (Rn220 from Th232 , 

Rn122 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 mremlyr (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 rem 

(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).

Revision 0 Traininq
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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-1 00 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 1 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 Cigarettes/day 2370 days 

20% overweight 985 days 

Home accidents 95 days 

1 rem lifetime exposure I 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 

i. Skin SDE 50 rem/Yr.  

ii Max. Extremity 50 remn/Yr.  

iii. Eyes LDE 15 rem/Yr (Cataracts).
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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 = %ALJ, I ALI = 5 rem CEDE 

2000 DAC hours = 1 ALl 

TEDE Limit - 5 remn/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.  

i. 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.

ArnflflJ•.',A_- - . . -- -
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iii 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.  

J 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 

i. 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 a or 200 DPM/100 cm' f3,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.

CABRERA SERVICES, INC.
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b.
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Airborne Contamination.  

L. 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.  

Pathways for internal contamination 

i. Inhalation 

ii. Oral ingestion 

iii. Cuts or other skin openings

C.
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d.

e. Emergencies

i. 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.

A I--uu~, ~AB.. ... A ..... ES INC .. ..2.o 4
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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.

Note:
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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 

i. 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 

iL 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 

iL 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# - -

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 cm 2 

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 legal 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. Only 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 1 pack of cigarettes a day

AP-009 CABRERA SERVICES, INC. Page 36 of 46
AP-009

Revision 0 Training

CA13RERA SERVICES, INC. Page 36 of 46



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 / 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 / Quarter 

b. 2.5 rem during pregnancy 

c. 500 mrem during pregnancy 

d. Not allowed to receive exposure
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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 hrslweek 

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
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34. The unit that applies to surface contamination is..  

a. rem 

b. mR/hr 

c. DPM/100 cm2 

d. DAC hour 

35. The unit that applies to airborne exposure is..  

a. rem 

b. mR/hr 

c. DPM/100 cm 2 

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
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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. Mový the individual to a non-contaminated area.  

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. All 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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Revision 0 Dosimetrv Proaram

AP-008 CABRERA SERVICES, INC.



Revision 0 Dosimetry Program 

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: 

o Whole Body (TEDE) 5 Rem 

0 Lens Dose Equivalent (LDE) 15 Rem 

o Shallow Dose Equivalent (SDE) 50 Rem 
(Skin or Extremity) 

9 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 perfomied.  

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).
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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 doskmerty as required by 
the RWP and to maintain their exposure to radiation ALARA.  

8.0 INSTRUCTIONS 

8.1 Radiation Dosimetry-TTLD 

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: 

"a 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.  

"* Address dosimetry is to be shipped to.

AP-COB CABRERA SERVICES, INC. Page B of 16

Revision 0 Dosimetrv Proaram

CABRERA SERVICES, INC. Page 8 of 16AP-008



Revision 0 Dosimetry Program 

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 ASSURANCIRECORDS 

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

Ml-'-UU�$ LABRERA SERvIcEs, INC. Page 11 ofl6

ADMINISTRATIVE INFORMATION 

Name: 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 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:

Revision 0 Dosimetrv Proararn
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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 (mremlhour) x Time (hours) = _____mrem

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 ACCEP TABLE 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-008 CABRERA SERVICES, INC. t-'age i� ot lii
CABRERA SERVICES, INC. Page 12 of 16AP-008



AP-008-03 
Radiation Dosimetry Issue Log 

Project/Location: Badge Series No.: 

TLD# Name SSN Form 4 Dates DOB 
(YIN) (From/To) 

Reviewed by: Dat[e:_______

Revision 0 Dosimetrv Proaram
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AP-008-04 
Radiation Exposure Record

Name: SSN: 

Birth Date: 

TLD Badge No.: 

Quarterly Whole Body Dose: t1" 2nd 3 rd 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: 

N/M = Not Monitored 

Reviewed: Date: 

RSO: Dalte:

AP-008 CABRERA SERVICES, INC.

Dosimetry Program

Page 14 of 16
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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: 

C it ylStat eIZIP:___ _________

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 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 Radiation". You should preserve this report for 
further reference.

Radiation Safety Officer:________________ Date:

CABRERA SERVICES, INC. Page 15 of 16AP-008
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AP-008-06 

DRD Dose Tracking Log

DRD Serial Time Dose Time Dose Net 
Name Date No. In In Out Out Dose

_______________________________________________ _____________________ _____________________________ _________________ I ___________________ ____________________ _____________________

Reviewed: 

RSO:.

Data:_______

Date:

AP-OUB LABRERA �ERVICES, INC. r-�Iy� IOU! 10

Dosimetry Program
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Revision 0 ODeration of Contamination Survey Meters 

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.  

OP-020 Cabrera Services, Inc. Page 1 of 7
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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 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 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 complyi~ng with this 
procedure.

OP-020 Cabrera Serv[ces, Inc. rage z OT (
Page 2 of 7OP-020
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Revision 0 Operation of Contamination Survey Meters 

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.  

o If the needle fails 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.  

8.1.2.4 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.

I.

UP-02U Cabrera Services, Inc. Page 3 of 7
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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 (approxiimately 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/cm 2 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 Verify the 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 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 either 
CPM &/PA or CPM 1P/PA, on applicable forms.  

8.4 Final Verification 

Upon completion of work activities, repeat steps 8.1.2.11 through 8.2.2.4 and

Page 4T ofC;abrera Services, Inlc.
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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 P3/PA to DPM cc/a00 cm2 or 13/100 
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 cm 2 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.

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

r'age 6 of 7C~abrera Services, Inc.



Survey Meter Source Check Form

Serial No.: 

Acceptable Range: _to

Date:

I.JI-ul - u I "it.a r"era'=e_ c- s,,-nc. .a . ...f

Revision 0

Instrument: 

Source:

Reviiion i v~y 0VMI L U 0

Date Cal Due Reading H.P. H.P.  
Technician Technician 

Initial

Review By:

%jm-z-uu-umI Cab~rera Services, Inc. Page 7 of 7



Revision 0 Alpha-Beta Counting Instrumentation 

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.

ur-uz� Uabrera 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 

• RSP Radiation Safety Program 
* AP-005 ALARA Program 
• 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-02 I Cabrera Services, Inc. I-sage L OT �I
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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



Revision 0 Alpha-Beta Counting Instrumentation 

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-21Carea erics.. n. i'g 40 11J
Cabrera Services, Inc. Page 40of 11OP-021



Revision 0 Alpha-Beta Counting Instrumentation 

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 "Xi" column on Form OP-02"1-02 (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".

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 "(Xi-Xm)2 "column, and record on Form 
OP-020-02.  

8.4.11 Calculate the value of Chi- Square using the following formula.  

x 2 = (Xi X.) 
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-21Caber Sev.es,.n. l-ag Aj OT 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 *100 
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 
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.  

9.1.2 Chi-square and plateau tests are verified and noted as currently 
valid.

Page 7 of 11
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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 

"* 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 N 

Beta Source Serial N(

OP-021 -01 

Plateau Data Sheet 

Recommended Operating Voltage: 

Serial Number: 

0o. 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 

uj.u1-lUbrr evcs In.. ..e..o 1
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OP-021-02 

Chi-Square Data Sheet 

Date: Instrument: Serial Number. X2 

Alpha Source No./Activity: Beta Source No./Activity:.  

Count Number X, (X]-Xm) (Xi'Xm)2 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Sum 

Prepared By: Date: 
Print/Sign 

Reviewed By: Date: 
Print/Sign

Caborera =Services, Inc. P'agelu 0 of IOP-021-02
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OP-021-03 

Daily Calibration Check

Instrument

Alpha Source No./Activity

Serial No.  

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

Alpha-Beta Countin~q Instrumentation

UVP-Uz 1 -U4 Cabrera Services, Inc. Page 11 of 11



Revision 0 Operation of Ionization Chambers 

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--2 arr evcs ..... ... Pg 1o
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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 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 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

OP-022 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 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.

Page 3 of 7
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Revision 0 Operation of Ionization Chambers 

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 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



Revision 0 Operation of Ionization Chambers 

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 centerline 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/cm 2 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.

Cabrera Services, Inc.OP-022 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 13 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 (Jl) and location on 
the forms provided in procedure OP-001.  

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 HPT shall ensure that the attachments are of the most current.

Cabrera Services, Inc. Page 6 of 7OP-022
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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 duty authorized representative shall review any 
applicable completed forms. The review shall be for accuracy and 
completeness.  

10.0 ATTACHMENTS 

None

OP-022 Cabrera Services, Inc.



Revision 0 % Operation of micro-R meters 

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 Radiation Safety Program 
* ALARA ALARA Program 
• AP-001 Record Retention 
* 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 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.  

" If the needle falls below the "Bat Test" checkband, install 
new battery(s).  

" If the needle still faills 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 "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.

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 [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 jtRlhr 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 
p.R./hr on appropriate form.

C3abrera Services, Inc. I-age 4 o7



Revision 0 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 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 IttR/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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Revision 0 Operation of micro-R meters 

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

OP-023 Cabrera services, Inc. rage b OT b
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Revision 0 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 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 1 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 -4o 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 
"* AP-001 Record Retention 
"* OP-021 Alpha-Beta Sample Counting Instrumentation 
"• Reg Guide 8.25 Air sampling in the Workplace 
"* NUREG-1556 Consolidated Guidance About Material Licenses (Vol.11)

U11-UUZ C;ABRERA SERVICES, INC. Page I 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 reins 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.

CABRERA SERVICES, INC. P'age 2• of 12OP-002



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.
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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 Q 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.

-1
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CAUTION: Be sure not to remove activity from 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 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.  

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 
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: 

S+2[k] +R 
MDA in ,uCi/cm3 = T'b T6 +b 

(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 

TS+b = Sample Counting Time in Minutes 

V = Sample Volume in cm3 

2.22X1 0 = Disintergrations per minute per microCurie (DPM/uCi)

OP-002 CABRERA SERVICES, INC. Page 5 of 12



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.  

8.4 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.  

8.4.2 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 (uCi / cc) = or/JDPM 
(2.22 x 106 DPM //.tCi)(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

OP-002 CABRERA SERvIcEs, INC. Page 6 of 12

Air Samr~lina and AnalysisRevision 0

OP-002 CABRERA SERVICES, INC. Page 6 of12



Revision 0 Air Samplinri and Analysis

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 (pCi / cc) = a2 or /3 DPM 
(2.22 xl 06 DPM / IfCi)(Sample Volume(cm3)) 

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 
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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-Hour, = 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 uCilcm3 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. rage � OT 1�
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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
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Sample # 

Description:

OP-002-01 

Air Sample Data Sheet 

Date

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: cm 3 

Initial Air Concentration: 

Alpha = _iCl a/cm3  Beta = _.Ci !cnlm 

MDA = _ jCi accm3 MDA = _.Ci P/cm3

12 Hour Decay Air Concentration: 

Alpha = 9.Ci a/cm 3 

MDA = _ _ Ci1 cm
3

72 Hour Decay Concentration: 

Alpha = pCi a/cm3 

MDA = pC1 cc/cm3

Beta = t.Ci C/cm3 

MDA = _,. _, Cl13/cm3

Beta = PCI p/cm3 

MDA = pCi P/cm3

Performed By: Date:

OP-002 UABRERA SERVICES, INC. r�y� IU UT iL
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Date 
Coun In 

out 
ime 

(u~icma 

Expsur

OP-002-02 

Daily Air Sample Record

inoD Ant% .

Worker Name Sample Final Time Time Total Concentration DAC-Hour 
Date Count In out time (uCicm3) Exposure 

Date (Hrs.)

Revision 0

4-1U.. UAB]RERA b•ERVICES, INC. Page 11 of 12



Revision 0.Air i a

OP-002-03 

Contamination Limits from Table I of RPM
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CALIBRATION 
CERTIFICATE4 GTS Instrument Services 

111 1111 2045 Route 286 

M 4111 Pittsburgh, PA 15239-2839 
----1111T1 11 7241733-1 900 Fax: 724/327-8189

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CUSTOMER INFORMATION

Customer Name: GTS INSTRUMENT SERVICES 

Customer Address: 2045 Rt. 286 
Pittsburgh, PA 15239 

Customer P.O.# 
Work Order #

INSTRUMENT"INFO6RMATION

Instrument Manufacturer Ludlum 
Model 19 Serial Number 87132 (441) 
External Probe(s) - Serial # 

Calibration Method Pulser s/n 101500 
"1 3 7 Cs s/n 10263 200mCi

1N5qTRLIMENT CALIBRATION iNFORMATION
INTUMN CAIRTO IFRAIO

Calibration 
Standard Value

Instrument Response

Before Calib. After Calib.

_________ �I. I + I

1 25 
2 

4 50 
50 

•7 250 

8 
.9 

10 500 
12 
12 
13 
15 5000 

16 
17 
18 
19 

20 
21 
22 
23

2.25K CPM 
4.5K 

2.25K 
9K 

0.05 mR/hr 

02 

0.1 

0.4 

1 

_ZF

.1 .L

10 uR/hr 
20 

10 
40 

52 
100 
190 

100 
200 
380 

1,000 
2,000 
3,950

Comment

All Calibrations Btn. + & - 10%

Battery: OK

Mechanical Zero: OK 

Response: OK 

Reset: OK 

Audio: OK 

Light: OK 

High Voltage = 718 Volts 

lIuu uI/hr = ZZ5K CPK

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 fuirther 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: I c y thth a ove information is correct: 
Calibration Date: -07-00 Sign 09-Q7-00 

Next Calibration Due: Administratlve Coordi Date

Instrument 
Range

I



CALIBRATION 
CERTIFICATEGTS Instrument Services 

2045 Route 286 
l Pittsburgh, PA 15239-2839 

7241733-1900 Fax: 724/327-8189

This Certificate will be accompanied by Calibration Charts or Readings where applicable 

CUSTOMER INFORMATION 
INSTRUMENT INFORMATION 

Customer Name: GTS INSTRUMENT SERVICES Instrument Manufacturer Ludlum 

Customer Address: 2045 Rt. 286 Model 177 Serial Number 94754 (312) 
pittsburgh, PA 15239 External Probe(s)4 4 - 9  Serial # 150382 (456) 

Customer P.O.# 
Calibration Method ,,Pulser s/n 101500 

"" dTcs s/n S1256 
WorkOrder # s/n 10263 200mCi 

INSTRUMENT CALIBRATION INFORMATION 

Instrument Calibration Instrument Response 

Range Standard Value Before Calib. After Calib. Comment 

XI 100 CPM 100 CP1M All Calibrations Btn. + & 10% 

2 -- 200 __200 

3 ' 400 400 Battery: OK 
3r 

XIO 1K -I1K Mechanical Zero: OK 

5 - 2K __2K 

6 4K 4K Response: OK.  

7 

8 X100 10K -- _10K Reset: OK 

20K _ 20K 

10 40K 40K Speaker: OK 

11 ______ ___ 

12 XK -- OOK 100K Alarm: OK 

13 200K - 200K 

14400K 400K High Voltage = 900 Volts 

15 - -

16 -------- i mR/hr = 3K CUP in ]Cs ield 

17 ________'c 

krflc:Lency =IO.470 18 
19 
20 
21 
22 
23

STATEMENT OF CERTII;,A I iUP4 

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: ce f th th -e 1formation is correct: 

Calibration Date: 0 -07- 
09-07-00 

Next Calibration Due: 9-07-01 Administrative Coordina Date



GTS Instrument Services CALI B RATION 
2045 Route 286 CERTIFICATE 
Pittsburgh, PA 15239-2839 
7241733-1900 Fax: 724/327-8189

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 
Range

Instrument Manufacturer Ludlum 
Model 177 Serial Number 113563 (259) 

External Probe(s) 44-9 Serial # 150396 (451) 

Calibration Method 1,- 7Pulser s/n 101500
"itCs s/n 10263 ZUmCi
='Tc s/n S1256

INRTRllMFNT CALIBRATION INFORMATION

Calibration 

Standard Value

Instrument Response

Before Calib. After Calib.
- .4

5 Xl 
2 
3 
4 

8 

I_ 110 

12 1 
13.XI 

14 
15 
16 
17 
18 
19 
20 
21 
22 

23

100 CPM 
200 

400 

1K 
2K' 
4K 

10K 
20K 
40K< 

tOOK 

200K 

400K

100 CPM 
200 
400 

1K 
2K 
4K 

10K 
20K 
40K 

100K 
200K 
400K

Comment

All Calibrations Btn. + & - 10% 

Battery: OK 

Mechanical Zero: OK 

Response: OK 

Reset: OK 

Speaker: OK 

Alarm: OK 

High Voltage = 900 Volts 

1q7 
I m/7hr = 3.ZK CEM in 'Us tield 

Tc Efficiency = 1U.47

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: -

INSTRUMENT CALIBRATION INFOR ATION



F

Alpha Channel 
Digital Readout 

Beta/Gamma Channel 

Digital Readout

REFERENCE CAL POINT 

400K cpm 

40K cpm 

4K cpm 

400 cpm 

40 cpm 

REFERENCE CAL POINT 

400K corn 

40K cmrn 

4K corm 

400 cpm 

40 cpm

INSTRUMENT RECEIVED 

INSTRUMENT RECEIVED

INSTRUMENT METER READING*
INSTRUMENT METER READING* 

!ago 

INSTRUMENT METER READING* 

410097 

'AD
"-/Dog

*Uncertainty within ± 10% C.F. within ± 20% 

Ludlurm Measuremnnts, Inc. certifies that the above Instrument has been calbatoed by standards traceable to the National institute of standards and Technology .or to the calibration faciliIfes of 

other International Standards OrganlZation members, or have been derived from accepted values of natural physical constants or have been dedved by the ratio type of caibrolion techniques.  

The calb•atla.r system confortms to the requirements of ANSIINCSL Z540 1-1994 and ANSI N323-1978. State of Texas Calibration Ucense No. L-1963 

Reference Instruments and/or Sources: 

Cs-137GammaSIN El1162 El G112 D M565 11 5105 E: T1008 i T879 i] E552 El E551 0I Neutron Am-241 BeSINT-304 

SAlpha S/N Pu239 s/n4337 Beta S/N C14 s/n1659 I Other Tc-99 sln635183 

ff m 500 S/N 121036 Li OscilloscopeSIN_[-" MultFmeterS/N 61341135 

Calibrated By: aZ2,• Date 5,310 CI 94 o d0 

Reviewed By: Date ____________________ 

This dertltfcote shall not be reproduced except In full, wtlhoul the written approval of Ludium Measuremenis, Inc. [C-Pfssed Dielectric (HI-Pot) and Continuity Test 
FORM C25 =29/1999

Designer and Manufacturer LUDLUM MEASUREMENTS, INC.  
of POST OFFICE BOX 810 PH. 915-235-5494, 

Scientific ahd Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235-4672 
instruments SWEETWATER, TEXAS 79556, U.S.A.  

CUSTOMER CABRERA SERVICES ORDER NO. 252317 _ 

Mfg. Ludlum Measurements, Inc, Model 2929 Serial No. lbsQ.. ? 7 

Mfg. Ludlum Measurements, Inc. Model 43-10-1 Seria No.. ,,/'1_.:R , I 

Cal. Date 30-AuI-00 Cal Due Date 30-Aug-01 Cal. Interval I Year Meterface 202-014 

Check mark Rfapplies to applicable Instr. and/or detector IAW mfg. spec. T. 76 OF RH 33 % Alt 702.8 mm Hg 

I• New Instrument Instrument Received Li Within Toler. +-10% Li 10-20% L7 Out of Tol. r Requiring Repair Li Other-See comments 

[• Mechanical ck. t, Window Operation 

Audio ck. Alpha Sensitivity 175 mV Beta Sensitivity 4 mV Beta Window 50 mV S meter zeroed 

&Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. L] Calibrated in accordance with LMI SOP 14.9 rev 12/19/89.  

Instrument Volt Set 0:7< V = 3AL.-.7. on High Voltage dial. High Voltage set with detector connected.  

[f HV Readout (2 points) Ref./Inst. 497 - 500 V Ref./Inst. 70/1, / 2000 V 

COMMENTS: 

Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the nfrotof probe faces source.



J Designer and Manufacture( of 
Scientific and Industrial 

Instruments

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.  

Customer CABRERA SERVICES 

Counter 2929 Serial No.j-, Ia.Z'7 

Count Time 1 Minute 

Other

Order #. 252317 

Alpha Input Sensitivity / M V 

Beta Input Sensitivity _ mV 

Beta Window .... to___ mV 

Distance Source to Detector ._

.f/q 
46

Isotope PU' .36c 
Size ± ýa:'•>o ,

Isotope J-....  
Size`.ýý ,

Alpha Beta Alpha Beta Alpha Beta Alpha Beta 

9?0 . 0 '25 0 -YLo ; 1 3 0 /1 qi1q

________________ _______ a .b6g I IV 
I I 

_____ 1 
_______ I. I 
___ I I

• I

_ __ 

I I I

SGas Proportional detector count rate decreased 

__ Gas proportional detector count rate decreased 

•"~- Signature 

FORM C48 12/09/97

* 1

4

10% after 15 hour static test using 39" cable.  

10% after 5 hour static test using 39" cable and alpha/beta counter.

Date 0.a

* Serving The Nuclear Industry Since 1962 o

High Background
Isotope 

Size

I

0 a e- ' 12 I
I

! 
!

I 

II

P



ICALIBRATION CERTIFCT

CTI 
Calibration Technoiog 

A Division of RSCS, Inc.  

CUSTOMER NAME: 

COMPANY CONTACT: 

INSTRUMENT MAKE:

Cabrer& Services, Inc.  
809 Main Street 

East Hartford, CT 06108 

Jason Marsden PHONE: 860-289-1885 

LUDLUM Model: 2221 Serial Number: 161581

PRECISION CHECK 

TEST 1 TEST 2 TEST 3 MEAN SAT/UNSAT 

99.0 100.0 100.0 99.7 SAT 

ACCURACY CHECK 

SCALE EXPOSURE RATE AS FOUND AS LEFT 

X1000 400.00 Kcpm 400.23 Kcpm 400.23 Kcpm 

100.00 Kcpm 99.89 Kcpm 99.89 Kcpm 

XI00 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 Kcpm 

X1 400.00 cpm 399.00 cpm 399.00 cpm 
100.00 cpm 99.00 cpm 99.00 cpm 

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: CC5 N: 09/14/00 EXPIRES ON: 03/14/01 

This calibration was perfo adusing a MIST Traceable radiation source, In conformance to HXL-STD 45662.  

RACS New Hampshire Radioac ve Material License Number: 381R, Cesium Calibration Sources Tech Ops Mod 773.  

serial Number s8, Activit 112 millicuries on 9/99 2.  

ItSCS recommends that the Customers remit a checsource with th.eir meters for calibration. I supplied, 
the check source will becaaterized at te tie of Calibration.

Radiation Safety & Control Services, Inc.  

91 Portsmouth Avenue • Stratham, NH 03885-2468 

1-800-525-8339 a (603) 778-2871 * Fax (603) 778-6879 9 www.radsafety.com



ICal|bration Certificatej

A Division of RSCS, Inc.  
Customer Name: Cabrera Services, Inc.  

809 Main Street I 
East Hartford, CT 06108

Company Contact: 
Instrument Make:

Curtis Hales 
Ludlum Model:2221

Phone: 718-298-8613 
Serial Number: 161581

Precision Check 

Test I Test 2 Test 3 Mean Sat/Unsat 100 100 100 100 Sat 

Accurac 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 

XM00 40.00 Kcpm 39.89 Kcpm 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 

Xl 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 calibrated using a puliser.  
Calibrated with a 43-89 probe (S/N 118277) 
See attached sheets for Efficiency Plateaus. All efficiencies performed at 1cm.  
Window Off, HV = 925 selected 
Efficiencies: SrIY-90 = 0.1252 Counts/Decay 

Pu-239 = 0. 1604 Counts/Decay 

Calibrated By: M d,., d - --- Date: 11/17100 Expires On: 5/17/2001 
"This calibration was m•ed using a NIST Traceable radiation source, in conformance to MIL-STD 45M82. RSCS Now Hampshre Radioactve 
Material License Numn r 381R; Cesium 137 Calibration Source: Tech Ops Model 773, Serial Number 58, Activity 112 milllcudes on 09-00-92. RSCS 
calibration sevices. a performed In accordance with the RSCS Radiation Protection Program Manual and all applicable sections of 10 CFR 21.The 
servIcaa pro ed nCabrera Servces (RMA ft 2000.023) were provided in compliance with~ R6CSý Inc. Ouality program: Radiation Protection Program.  
RevS 3 ated 11119.  

Radiation Safety & Control Services, Inc.  

91 Portsmouth Avenue * Stratham, NH 03885-2468 

1-800;525-8339 * (603) 778-2871 • Fax (603) 778-6879 * www.radsafety.com



IBRATION CERTIFICATE 

CTI.  
"Cal;ibration Technology"

A Division of RSCS, Inc.  

CUSTOMER NAME: 

COMPANY CONTACT: 

INSTRUMENT MAKE:

Cabrera Services, Inc.  
809 Main Street 

East Hartford, CT 06108 

Jason Marsden PHONE: .860-289-1885 

LUDLUM Model: 2221 Serial Number: 163673

PRECISION CHECK 

TEST 1 TEST 2 TEST 3 MEAN SAT/UNSAT 
100.0 100.0 99.0 99.7 SAT 

ACCURACY CHECK 
SCALE EXPOSURE RATE AS FOUND AS LEFT 

X1000 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: ON: 09/14/00 EXPIRES ON: 03/14/01 
This calibration was perform Uzi-3 a NIST Traceable radiation source, in conformance to NZL-STD 45662.  RSCS New Hampshire Radloact a Material License Numbers 381R, Cesium Calibration Source Teach Ops Mod 773.  
Serial Number 58, Activity 12millicuries on 9/9/92.  
SCS r•ecommends that their customers remit a check source with their meters for calibration. If supplied, the oheck source will be aracterized at the time of calibration.  

Radiation Safety & Control Services, Inc.  
91 Portsmouth Avenue # Stratham, NH 03885-2468 
1-800-525-8339 * (603) 778-2871 a Fax (603) 778-6879 9 www.radsafety.com



Designer and Manufacturer 
of LUDLUM MEASUREMENTS, INC.  

Scientific and Industrial CERTIFICATE OF CALUBRATION POST OFFICE BOX 810 PH.915-235-5494 
• Instruments 501 OAK STREET FAX NO. 915-235-4672 

SWEETWATER, TEXAS 79556, U.S.A.  
CUSTOMER CABRERA SERVICES ORDER NO. 257129/252367 

S Mfg. Ludlum Measurements, Inc. Model 2221 Serial No. //Y J 6 7,_7 
Mfg. Ludlum Measurements. Incg._ Model 43-89 Serial No.- P,( /7J126 
Cal. Date 21-Dec-00 Cal Due Date 21-Dec-01 Cal. interval 1 Year Meterface 202-159 

Check mark grapplies to applicable Instr. and/or detector lAW mfg. spec. T. 74 OF RH 20, % Alt 7! 1, mm Hg 
Li New Instrument Instrument Received [0Wthin Toler. +-10% [3 10-20% [0 Out of Tol. E] Requiring Repair E] Other-See-comments 
j•- Mechanical ck. ' Meter Zeroed Li Background Subtract W Input Sens. Linearity 
1' F/S Resp. ck Ej Reset ck. Window Operation V• Geotropism 
[ Audio.ck. El Alarm Setling ck. " [' Batt. ck. fMin. Volt) 4,4 VDC 
f•Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMI SOP 14.9 rev 12/19/89.  

Threshold mV Instrument Volt Set 700 V Input Sens. 4 mV Det. Oper. 700 V at 4 mV Dial Ratio 100 = 4 

[] HV Readout (2 points) Ref./Inst. V11 / 500 V Ref./Inst. ý0o -q / 2000 v 

COMMENTS: 
Instrument calibrated with a 5'cable.  
High voltage set with detector connected.  
Overload checked but not set.  
Firmware version 261072 

Gamma Caebrallon: GM deamectos postion ed p mendcular to source except for M 44.9 bi Whk the front of obe fwes =ww.  

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING* 

X I000 400 K cpm !_ _ _0 Voo 
X 1000 1.00 K cprm ____/,, 

X 100 40 K com e __ 
X100 10 K cpm 1W /__ 
X10 4 K cpm Z/"_ 
X10 I Kcpm ,__ ____J 

X1 400cpm _ _ _ _ _ Xl ]1O0 cpm ,,_________ 

*Uncerfainty withIn ± 10% C.F. within ± 20% ALL Range(s) Calibrated Electronically 
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

Digital 
Readout

CAL. POINT RECEIVED METER READING*

400 K cpm 
40 K cpm 
4 K corm 
400 cp~m

ILog 
Scale

CAL. POINT 

500 K cprm 
50 K cpm 

5 K com 

500 cprm

RECEIVED 

do-o-

METER READING* 

, !rp le" 

XK

Ludlurn Measuements, Inc. certiffes that the above lnshsument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facliles of other kftemational Standards Organization members, or hove been derived from accepted values of natural physical constants or have been derived by the ratio type of callbrallon techniques.  The calibration system conforms to the requirements of ANS/NCSIL 2540-t-1994 and ANSI N323-1978 State oa Texas C•lihbration Lirense No. LIf..IQA,

Reference Instruments and/or Sources: 
Cs-137Gammc;S/N "11162 [-IG112 DM565 175s1os []T1008i]T879 LiE552 0 E551 
[] Alpha S/N __ Beta SIN Tc99#Ni-EV.Sr9O/Y90#4016 [- Ofher 

m 500 S/N 70648 Oi oscilloscope S/N. G Mullimeter SIN

Calibraled By:

Reviewed By: A .k.  
This certificate shalt not be reproduced except in full, without the written approval of Ludlum Measurements, Inc.  
FORM C22A 12/29119:99

EL Neutron Am-241 Be S/N T-304 

61730074

Date 7 ae .. -O e) 

Date D,, , 00 

El Passed Dielectric (Hi-Pot) and Continuily Test



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.  M of POST OFFICE BOX 810 PH. 915-235-5494 

Scientific and Industrial CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235-4672 

Instruments SWEETWATER, TEXAS 79556. U.S.A.  

CUSTOMER - CABRERA SERVICES ORDER NO. 251142 

Mfg. Ludlum Measurements, Inc. Model 2224-1 Serial No. I((,,,qlo 

Mfg. Ludlum Measurements, Inc. Model 43-89 Serial No. .I )1 - 6t 

Cal. Date 11-Aug-00 Col Due Date 1 l-Aua-01 Cal. Interval I Year Meterface 202-848 

Check mark I__'applies to applicable instr. and/or detector IAW mfg. spec. T. 74 OF RH 39 % Aft 702.8 mm Hg.  

New Instrument Instrument Received nl Within Toler. +-10% 7 ] 10-20% [] Out of Tol. E] Requiring Repair [] Olher-See comments 

Mechanical ck. Wr Meter Zeroed [] Background Subtract E] Input Sens. Linearity 

LI F/S Resp. ck i~ Reset ck. j• Window Operation V Geotropism 

J Audio ck. 11 Alarm Setting ck. I Batt. ck. (Min. Volt) .1.•?=Z.VDC 

F1 Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [] 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 =

SHV Readout (2 points) Ref.l/inst. rho / 500 V Ref./Inst. /a. / 1000 V 

COMMENTS: 
Firmware version: 390096 

Alpha Threshold: 120mv.  

Beta Threshold. 3.5mv 

Beta Window: 30mv.  
Overload checked but not set.  

High Voltage set with the detector disconnected.  

Gammcaabralon: GMdetectors P•ositioed ,,-;idlular to source except for M 44-g In whch Te front of probe faces source.  

REFERENCE INSTRUMENT REC'D INSTRUMENT 

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING* 

x1OO0 800kcpm ROD 

xl000 200kcpm 2 A
xl00 80kcpm _ _ _ _ 

x100 20kcpm 2o 
xlO 8kcpm 
X10 2kcom _0_ 

X1 800cpm __________ 20~________ 

xl 200cpm 

*Uncertainty within - 10% C.F. wilhin -20% ALL Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 

CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING' 

Digital Log 
Readout .800k1cpr Pool Scale 

80kcpm 80_11 

8kcpm 
______ 

800cpm goo 
80cpm 

_9"_ 

Ludum Measurements. Inc. certifles that the above Instrument has been calibrotaed by standards traceable to the National Institute of Standards and Technology, or to the calibrati•n facilitesof 

other International Standards OrganIzaxion memnbers, or have been derived from accepled values of natural physical constants or have been derived by the ratio type of caltbraltan techniques.  

The calibratlon system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration Ucense No. LO-1 963 

Reference Instruments and/or Sources: 

Cs-137GammaS/N -111162 111GI12 0 M565 D-15105 C'TO008 EiIT879 [IE552 -E551 E- NeutronAm-241BeS/NT-304 

J Alpha SIN 4337 Pu239 q Beta SIN 635/83 Tc99, 8050 Sr90Y90 [] Other 

J• m 500 S/N 94940 [] Oscilloscope SIN__ Multimeter S/N 68160950 

Calibrated By6, L %,, , Date I .rs

Date i/-3ztV-C 

SPassed Clelectric (Hi-Pot] and Continully TestReviewed 8y e: r 

"This certificate shall not be oeproduced except In full, without the written approval of Ludlum Meosummemnls. Inc.  

FORMC22A 12/29/1999



Certificate 

Automated Engineering & Electronic Services 
165 Deer Run Ridge RD. ingslon Tennessee 37763 1-423-37o-0229 Fax 1-423-376-0229 www.radprobe-aees.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 instrument'met the following 

specifications upon Its return to the submitter. Upon receipt the instrufnent was found: WithinL Specs.  

AEES Inc. calibrations control system complies to the guides lines of ANSI N323-1M97, ANSIINCSL Z540-i-1994 and Mil Std 45662A 

=iecroniC files are identified by-, MDLSN_.DATEPROBE MDL.PROBE SN 

... H 1 N et I 

Scale f Test As Found Vadano As Left Vdrance Calib. Value CPM Cnts Cnts 

Raange Value Value 0.1 Max Value 0.1 Max. Tol. I I 1 I 
1-. .100 .100. 0.00 .100 0.00 0.1 1700 3 116 115 

1 .00 .400 0.00 400 0.00 0.1 1725 12 178 166 

10 100 .000" 0.00 1000 0.00 0.1 1750 8 425 - 417 

10 400 .4W0. 0.00 4000 0.00 0.1 1775 -18 682 864 

100 100 -i1oooO 0.00 1000, 0.00 0.1 1800 25 978 9M3 

100 400 .40000 0.00 .:'40000 0.00 0.1 .. 1825 49 . 1339 1290 

"1000 100 100000 0.00 10000) 0.00 0.1 1850 87. 1632 .1545 

1000 400 400000 0.00 400000 0.00 0.1 1875 139 1b65 1828 

1900 ,. 0 2282 2057 
1925 

1950 

1975.  

f~ftrI i~2000 

Recommended HV @ 1800 volts .. 2025 

2050 

.N A_.  
"ERR voltage incre ment .volt s "2...-MI KKA H M 

Tnme Test~ ' Dat IfM K C ~Found As Left 

Time TestVal. As Found Variance As Left Variance 500 502: W2 

, EAR 0.1 1000 . 100 0.00 100 0.00 1000 1005 :105 

1 1000 1000 0.00 1000 0.00 1500 1608 .1505 

Mk 5 1000 50 0.00 6000 0.00 2000 201 .2015 

""ERR 10 1000. NA -1.00 NA -1.00 2500 NA NA

P~o-1 o Apliie Caibrtios 2 ý-Terfi SN Du&TteSW SN. Due Oate.  

PROS-200 Counters Calibrations Corn Pod Wesed: No Geotropic Tested. Yes 

PROS-300' Support Circuits reTs Repairs p0erformed: No Thermno Tested: No 

PROS-400 -- Not!Reqlufed iResp onse Tests: Yes Functional Tests: Yes MP-1 132 6-20-2001 ,.  

PROS-500 Geotrop~c Tests -speaker Tastesd: Yos TimerTested: Yes ESV 17231 2-07-2002 Temperature In Deg. F .•a 

PROB-BOO Probe Calibrations Btte-y Level 5.2 Alpha threshold NA" Scope 2850 8.28-2001 Pressure In mmntig 

PROSý800NotR equired Row Rate ccimin] 1004" Betathreshold g0o RelatlveaHurldlty -. 57 .:••• .0 scu SN. DPM Cal~ • Du aaSource SN. DPM Cal Du Dat IS°" . .c oS . M CalDne Dt 

Fleodble source proulded by GTS Duratek TC-99 129882 5632 6.1-94 

Remarks; Source Geometry during plate!uwass 0.5 Inches from mylar surface. Flow rate set at 100 cc,/mln...  

Allow 30 minutes purge time at 100+ ccrftn to assure sufficient purge, then operate flow at 100 cctmfn." 
Not UserWoJNA = Not Reg, or needed 

Performe ld By: Sn) 
itReviewpd-B - Iae .- • -0 

File Name format: model_sn~date_(probe model-Probe sn)

11

.-- ,11. ....
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APPENDIX C 

WASTE CHARACTERIZATION FORMs 

WASTE SHIPPING MANIFESTS 

WASTE STORAGE LOG



RADIOACTIVE WASTE PROFILE RECORD 
(EC-0230) Revision 2 

GeneratorName: U.S. Army Corps ofEnglneers ; Generator #/Waste Stream #: * -_ . • I. Volume of Waste Material: 120oF3 

Contractor Name: Franklin Env. Services, Inc. ;Waste Stream Name: Demolition Rubble ;Delivery Date:- I00/00 & 11/3/00 

Checkappropriate boxes: Licensed Y0 NO; NORM/NARM []; LLRW 9; MW 11; MWTreated E; MWNeedingTreatment E] 
PCB Radioactive Y [] N 0I; PCB Mixed Waste Y []. N [; DOE 5 

Original Submission: Yo N[]; Revision # 0 ; Date ofRevision 09125/00 

Name & Title ofPerson Completing Form: Greg Copeland VP Operations/hff Zios " ow E". "A "/_L7& Phone: 801-595-0239 

A. CUSTOMER INFORMATION: 

GENERAL: Please read mrefislly and complete this form for one waste stream. This information will be used to determine hlowto properly manage the 
waste. Should there be any questions while completing this form, contact Envirocare at (801) 532-1330. WASTES CANNOT IRE ACCEPTED 
AT ENVIROCARE UNLESS THIS FORM IS COMPLETED. If a category does not apply, please indicate.  

1. GENERATOR INFORMATION 

EPA ID # "Not Applicable" EPA Hazardous Waste Number(s) (if applicable): "Not Applicable" 

Mailing Addresw.USAC-. BaltimoreDistct Atn: CENAB-EN-HI,10southHowardStrcet althnore, MD 21201-1715 

Phone: (410)962-9.184 Fax: (410) 962-4972 

Location of Material (City, ST): Queens (NewYork City), New York 

Generator Contact* Hans B. Houerlah Title: Health Physicist 

Mailing Address (if different from above): Same as above 

PPhone: 50(LMC CL ai oye Ie Fax: $Ogrhe as5 A ve ak. -I/.0 

B. WASTE PHYSICAL PROPERTIES (If you have questions about the remaining sections, please contact Envirocare at (801) 532-1330.) 

1. PHYSICAL DATA (indicate percentage of material that will pass through the following GRADATION OF MATERIAL: 
grid sizes, e.g., 12" 1000/a, 4" 96%, 1" 74%, 1/4" 50%, 1/40" 30%, 1M200", 5%.) 

12" 90% 

2. DESCRIPTION: Color Varies Odor Varies 4" % 

Liquid Solid 99% Sludge Powder/Dust 1% 1" 5% 

1/4" "-.5_ % 

3. DENSITYRANGE: (Indicate dimensions) a0 - .0 bJft% lb y&[] 1/40o % 

MOO I200" ____ 

4. GENERAL CHARACTERISTICS (% OF EACH) 

SOil____ Building Debris 75 Rubble4 Pipe Scale___ Tailings___ Process Waste Concretel9 Plastli/Resin1 

Other constituents and approximate % contribution of eacl'l% polymer cellulose-based water absorbent 

5. MOISTURE CONTENT: (Use St. Proctor Method ASTM-D-698, for soil or soil-like materials.) 

* Optimum Moisture Content: % @ Max Dry Density (b/W):__ 

Average Moisture Content: -9&•&•V., '/"a 
The waste material must not exceed 3 percentage points above If 
optimum moisture upon arival at Envimeare's disposal site. Moisture Content Range: / %- - % I-r

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).



....................................,--,.� 
-I. *. - .*.

C. RADIOLOGICAL EVALUATION.  

1. . WASTE STREAM INFORMATION. Please list the following information for each radioactive isotope associated with the waste. Envirocarets 
license assumes that short-ived 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 CA, 
Radiological Evaluation, Continuation" in lieu of completing this table.

Weighted Avg.  
Isotopes Concentration Range per Container 

(pCI/g) (pC0/g) 
a. Sr-90 0 to 2,500 50 

b. H-3 0 to 487 10 
c. C-14 0 to 96 10

Isotopes Concentration Range 
(pCIlg)

Weighted Avg.  
per Container 

(pC1/g)
d. to _ 

e. _ to_ 
f. -- _ to-

2. _6yo NE] Is the radinactivity contained in the waste material Low-Level Radioactive Waste as defined in the Low-Level Radioactive Waste 
of1 o"•'1 Policy Amendments Act of 1985 or in DOE Order 58202A, Chapter 11? If yes, check "LLRW" block on line 3 of page 1.  

3. Yo NQl LICENSED MATERIAL: Is the waste material listed or included on an active Nuclear Regulatory Commission or Agreement State 
license? 
(If Yes) TYPE OF LICENSE: Source E]; Special Nuclear Material []; By-Prodact 0; NORM 0"; NARM Q 
LICENSING AGENCY: Nuclear Regulatory Commission 

4. Y" Ng SPECIAL NUCLEAR MATERIAL: Does the waste contain uranium enriched in U-235 or any ofthe following radionuclides: 
U-233, Pu-236, Pu-238, Pu-239, Pu-240,P1u-241, Pu-242, Pu-243, or Pu-2447 If YES, please complete, sign and attach the "SNM 
Exemptlon Certification" form (EC-0230-SNM). Supporting statements, analytical results, and documentation must be included 
with the submittal.  

D. CHEMICAL AND HAZARDOUS CHARACTERISTICS 
1. DESCRIPTION AND HISTORY OF WASTE 

Please attach a description of the 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 of any and all ajplicable EPA Hazardous Waste Numbers, current or former, 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 or treatment 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 "Y" response, please provide a description in the form of an Attachment to Items D.I and .D2.  

Please describe the history, and include the following:.  

Y[] No Was this waste mixed, treated, neutralized, solidified, commingled, dried, or otherwise processed upon generation or at any time 
thereafter? 

Y'j NE] Has this waste been transported or otherwise removed from the location or site where it was originally generated? 
Y[3 NOR Was this waste derived from (or is the waste a residue of) the treatment, storage, andior disposal of hazardous waste defined by 40 

CFR261? 
Y[] N[@ Has this material been treated at any time to meet any applicable treatment standard? 

2. LIST ALL KNOWN AND POSSIBLE CHEMICAL COMPONENTS OR HAZARDOUS WASTE CHARACTERISTICS

a. . Listed HW 
d. Cyanides 
g. Pesticides 
J. Explosives 
m. Organics 
p. Ignitable 
s. Antimony 
v. Nickel 
y. Alcohols 
bb. Cadminm 
ee. Mercury 

hh. Benzene 
kk. Fluoride 
nn. Chelating Agents 

qq. Asbestos

El 

El 

El 

El

Ed 
9l 

91 
91 
91 

El 

El

o() 
b: '"erived-From" 7W HW 
e. Sulfides L] 
h. Herbicides 
k. Pyrophorics 
n. Phenolics 
q. Corrosive 
L Beryllium 
w. Thallium El 
7- Ampseni, 
cc. Chromium 
if Selenium El 
ii. Nitrate 

II. Oil 
00. Biological

c. Toxic 
f. Dioxins 
L PCBs** 
I. Solvents 
o. Infectiorus 
r. Reactive 
u. Copper 
x. Vanadium 
aa. Barium 
dd. Lead 
gg. Silver 

j]. Nitrite 
mm. Fuel 
pp. Pathogenic

(Y) (N), 

D'El 
El R 
o El 

00 

El9 
Rl E

Other Known or Possible Materials or Chemicals: Zinc 
4 if the waste is regulated by TSCA, please complete, sign, and attach the applicable PCB/Radioactive or PCBiMixed Waste certification form.

2



3. ANALYTICAL RESULTS FOR TOXICITY CHARACTERISTIC. (Please transcribe esults on the blank spaces provided. Attach 
additional sheets if needed, Indicate range or worst-case results).  

Metals (check one): E] Total (mg/kg) or 0] TCLP (mg/I) Organics (check one): [] Total (mg/kg) or 0] TCLP (mg/I) 

Arsenic ND Lead 0.773 Volatile organics ND 
"Barium M Mercury 0 .0065 Semi-vol. orsanics NQ 
Cadmium ND Selenium N Oreanochlor. Pest. ND 
Chromium ND Silver N2 Chlor. HerbicideO ND 

Zinc 24.5 
4. ANALYTICAL RESULTS FOR REQUIRED PARAMETERS: (Please transcribe results on the blank spaces provided. Attach additional 

sheets ifneded).  

Soil pH 7.5 Paint Filter Pass Cyanide 0.051 Sulfide ND
Liquids Test (Pass/Fall) Released (mgfkg) Released (mg/kg)

S. IGNITABILITY (40 CF2I61.21[a]f21,141.) 

Flash Point > 60 `F [3 -O [ is the waste a RCRA oxidizer? Y" N[R 

6. CHEMICAL COMPOSITION (List all known chemical components and check the applicable concentration dimensions. Use attachments to 
complete. lfnecessMay.) 

Chemical Component Concentration Chemical Component Concentration 

Total PCBs 1.77 %Q s/kg ___% Q mg/kgO 

%f nig/kgf" % _ _ mglkg'l 

% [I mg/kg [3 Halogenic Organic 
Compounds (HOC) (Sum of 

%f0 mg/kg[- thelistofHOCs.) _%U 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 technology (e.g. 5.7 mg/I 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 reference) 

YQ N[] 

Y[] N[] 

E. REQUIRED CHEM1ICAL LABORATORY ANALYSIS. Generatormustsubmitresults of analyses ofthe waste. Results arerequired from 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 results and QA/QC documentation. (CAUTION: PRIOR TO ARRANGING FOR LABORATORY 
ANALYSES, CHECK WITH ENVIROCARE AND LABORATORY REGARDING UTAH LABORATORY CERTIFICATIONS.  

FOR ALL WASTE TYPES: CHEMICAL ANALYSIS: Soil pH (9045), Paint Filter Liquids Test (9095); Reactivity (cyanide and sulfide).  

1. MINIMUM ADDITIONAL ANALYTICAL REQUIRED FOR: 

a. Non-RCRA Waste (Non Mixed Waste, i.e. 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 (Total Organic Halides SW-846 9020/9022) or vladle & senm-volatile organics (8240+8270.E Mu.- d if TOX >200 mg/kg) 
(2) Applicable concentration-based treatment standards 
(3) Total and Amenable Cyanide, SW-846 9010 or 9012, rquired if reactive cyanide >20 mg/kg

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 radioclemistry may be required to fulfill requirements of 
Item C.4.  

3. PRE-SHIPMENT SAMPLES OF WASTE TO ENVIROCARE 

Once permission has been obtained from Envirocare, please send 5 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-tight clean 
unbreakable glass container via United Parcel Post (UPS) or Federal Express to: 

Envirocare of Utah, Inc., Attn: Sample Control, Toocle County, Interstate-80, Exit 49, Clive, Utah 84029 

(For Federal Express use Zip Code 84083). Phone: (435) 884-0155 

4. LABORATORY 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 be Utah certified or from the USEPA. All radiological data used to support 
the data in item C.1. must be from a Utah-certified laboratory.  

0 UTAH CERTIFIED. The laboratory holds a current certification for the applicable chemical lest methods from the Utah Department of 
Health insofar as such official certifications are given. For analytical work done by Utah-certifled 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 CERTIFICATION. The laboratory holds a current certification for the applicable chemical parameters from the 
generator's State Insofar as such official certifications are given, or 

o GENERATOR'S STATE LABORATORY REQUIREMENTS. The laboratory meets the requirements of the generators 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, D.2, 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 Telephone Number 

Lab Contact Person Laboratory's State Telephone Number 

F. CERTIFICATION 

GENERATOR'S CERTIFICATION OF REPRESENTATIVE SAMPLES, ANALYTICAL RESULTS FROM QUALIFIED LABORATORIES, 
USE OF APPROVED ANALYTICAL AND SAMPLING METHODS, AND ARRANGEMENTS FOR TREATMENT OR NON-PROHIBITED 
DISPOSAL. I certify that samples representative of the waste described in this profile were or shall be obtained using state- and EPA-approved 
sampling methods. I also certify that where necessary those representative samples were or shall be provided to Envirocaro and to qualified laboratories 
for the analyticil results reported herein. I further certify that the waste described In this record Is not prohibited fruom land disposal in 40 CFR 268 
(unless prior arrangements are made for treatment at Envirocare) and that all applicable treatment standards are clearly indicated on this form. I also 
certify that the information provided on this form is complete, true and ,et and is accurately supported and documenied by any laboratory testing as 
required by Envirocare tithat the t ing have been submitted to Envirocare of Utah, Inc.  

Generator's Signature: ~) ~ C~ . ~ • itle: Health Physicist aoP ae M o 
.(infrteabv ofiai
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Pages: 4 
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Date:

Fromi Hans Honerlah 
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Fax No.: 410-962-9184 

PhoneNo: 410-962-4972 

CORPS OF ENGINEERS

To: Greg Coyeland 

FaXNo.. 801-595-8805

Offce! Zhagria 

Phone No.: 801-595-0239

MEMO: 

G reg 
Attached in in the updated attachment (including PCB statement) for the St Albans waste 
stream. Moisture range 1 to 2 % i If you need anything please give me a call 
Thanks 

Hans Honerleh
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WASTE PROFILE PACKAGE 1 
SAINT ALBANS VERTERANS ADMINISTRATION EXTENDED CARE CENTER (VAECc) 

Remedlation Waste 

SITE BACKGROUND 

The VAECC facility located in Queens, NY currently maintains a US Nuclear Regulatory Commission 
(NRC) Possession Only" Byproduct Material Licene No 31-02892-06, Docket 030-34751, Control No.  
125705. The License was issued for residual Strontium 90(Sr-90) contamination resulting from 
laboratory research performed in the early 1960s. Conditions of the license requhe that several areas of 
the VAECC be secured from routine access and placed under radiological control due to elevated levels of 
Sr-90 surface contaminaton and bulk material concentratons.The lice•ne 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 
termination of the NRC license. The waste presented in this Waste Profile represents w•aste generated 
from this D&D acilvity. Waste will primarily consist ofmisellancous debris (equipment, glassware, 
furniture, piping, floor tiles), personal protective equipment (PPE), concrete and soil.  

WASTE PROFRE 

This profile characterize the demolition debris generated during the decommissioning at the St. Albans 
VA facility. Approximately 1200 cubic feet of waste will be generated. The debris will packaged into 55 
gallon drum and transported via box truck to the disposal facility.  

RADIOLOGICAL 
Numerous samples for Sr-90 were collected from in-situ materials for volumetric Sr-90 analysis, The 
results of the sampling indicate that St-90 is present in bulk materials at concentrations up to 2500 pC1/g.  
The characterization survey conducted in preparation for the decommissioning plan also included the use 
of field instruments and wipe samples. The field Instruments were utilized to determine the area of St-90 
contamination. The wipe samples were utilized to determine the preence of other isotopes typically 
utilized in a nuclear medicine clinic and the potential for removable contamination. Wipe samples for H.  
3 and C-14 were analyzed by LSC and- wipe samples for Sr-90 were analyzed for gross beta. Table 1 
summarizes the maximum results in dpm/100 cmu for tle direct edn instrumeM and wipe samples.  
The only notable contamination was in the form of fixed Sr-90 detected by the field inswmet 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 I Characterization Results

,(is t2,898,917 
Sr-90 ( am p 2,746 
Hl-3 (wipe sample)1 25,413 
C-14 (wiE 5,000 

Created on 1027/00 2:17 PM

* 4 

I.
32S IWOW r'Odd A13 D:I-N2-NSVN920 *"a

Z-G6V ZS6 O~TV 9O:tI 0002-4O-TT



The maximum range for the isotopes listed-in the profile were calculated utilizing the information fom 
Table I with the following assumptions and equations; 

a) The field instrument utllized for Sr-90 was capable of detecting the beta energies associated 
with Sr-90 and Y-90. The rule of thumb for range of beta particles is equal to; R- [E=P]/ 
(g/cm 3). The B, is associated with Y-90 (2.28 MeV). The density of concrete is 2.35 g/rns.  
The max range for the beta energy Is 2.5 cm. Utilizing a more conservative range of 1 cm to 
calculate the volumetric concentration can be calculated with the following equation; 

EQI: 

pC = dpm * density cm- * conversion { lm) e consversto n2(27.03) 
g cm 3 . g 96 ) 

dpm/cm5 - dpm/1 OOcm: field reading and Ierm depth assmption 
concrete density = 0,426 cn3/g 
conversion 1 - converts dpm to dps or beoquerel 
conversion 2 - converts becquerel to pCi 

Sr-90 Field Instrument Conversion 

5,738 O = 2,989917 dpm- 0.426 FM--,0(27.03) 
g 1000M, g 1% 6S) . b) The Sr-90, H.3 and C-14 wipes can be converted utilizing equation 1. The conservadve 

assumptions for Input into the equation are identified below:, 

dpm/cm3 - dpm/lOOcm1 wipe area and 1mm depth assumption 
concrete density - 0.426 cm3/g 

Sr-90 Wipe Sample Conversion 

52.7LC-= 2,74 6 d n*0,426 cm3(W (l) 6(27 ,03) 52. = 2,460cm, g ý-60s) 

H-3 Wipe Sample Conversion 

4 87 PC/ = 2 5,4 13 A o0.426 --i-a (27.03) 

C-14 Wipe Sample Conversion 

96-C= 5,000-dpm 0.426•- • (273)O 
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CHEMISTRY 
One composite sample was originally collected for TCLP analysis in addition to other waste disposal 
parameters. The composite sample consisted of wall and ceiling materiKl 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/I this exceedane 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 tho actual source of the cadmium, 
These samples, however, did not detect cadmiumr The laboratory also reextracted 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/l TCLP. All individual components of the waste 
atream" have been analyzed for cadmium and no cadmium has been detected. Therefore the origIial 
composite sample is not considered a roprcentWve sample of the waste stream, and the waste should not 
be considered a hazardous waste. The samples were analyzed for PCB's to determine that there were no 
elevated levels above regulatory guidelines, There were several small -tansformers located within the 
facility and the facility being occupied by the U.S. Navy may have utilized a paint that could have 
contained small quantities of PCB's, All PCB results indicated trace quantities well below regulatory 
limits.  

The waste also contains asbestos containing materials including; vinyl asbestos tiles, mastic and transite 
board.  

TRANSPORTATION AND DISPOSAL 

Transportation of the waste will be conducted by Franklin Environmental. Their "Carrier Safety Ratin" 
as of September 19, 2000 is satisfactory. The waste will be disposed of at Envitocare in utah, under the 
USACE ex)isng contract with the facility (DACW41-98-D,9003).  

SHIPPING DOCUMMENATION AND CO1TA R LABELING 

Attaýhed are the waste profiles for demolition debris. Based upon current field scanning result it is 
anticipated that this waste will be disposed of as a Surface Contaminated Object (SCO) waste. The waste 
manifests will be.propared in accordance with the profiles. A USACE representative will be required to 
sign the manifests on the day of ahipment.  

The materal will be labeled and placa.ded in accordance with the shipping documentation.  

o = 
Createdoca 10/27/00 2:17 PM
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PRE-SHIPMENT SAMPLE PROFILE RECORD 
(EC-2000)12/15194 Revision 0

Generator Name: U.S. Army Corps of Engineers ; Generator #/Waste Stream #: 4032-01 ; Volume of Waste Material: 2,138 fl?3 

Contractor Name: Franklin Environmental Services, Inc. Waste Stream Name: Demolition Rubble Delivery Date: 12/13/00; 

Check appropriate boxes: Licensed Y : Non-Licensed -; NORM -; LARW Y; MW Treated MW Needing Treatment FUSRAP t I e.(2) 

Original Submission: X Y; _ N: Revision #_ ; Date of Revision 
Name & Title of Person Completing Form: Robert Tess, Project Manager, Franklin Environmental Services. Inc.  

**SPECIFIC APPROVAL BYAN ENVIROCZARE PROJECT MANAGER MUST BE OBTAINED BEFORE gi SAMPLES ARE SHIPPED TO THE ENVIROCARE 
SITES UNAUTHORIZED SAMPLES TRATARE DELIVERED JfILL BE REFUSED. *** 

This form is to be completed by the generator'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 thesampte containers or package but should accompany the samples, attached to 
the sample package, if possifile. Should you have any questions while completing this form, contact Envimcare 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, Tooele county US 1-S0 Exit 49, Clive, 
Utah 84029.

I. CHEMICAIJSAFETY OFFICER INFORMATION 

Chemical/Safety Officer. Marc Bianco 

Title of Chemical/Safety Officer: Site QC/Safety Manager 

Phone (718)298-8613 Firm Stone & Webster Engineering 

2. Sample Return Street Address (Do not use P.O. Box Number): 

Stone & Webster c/o St. Alban's VAECC 

179'h Street and Linden Boulevard, Jamaica, NY 11425

3. SAMPLE COLLECTION 

Sample Collection Contact Person Marc Bianco 

Title of Contact Person Site OC/Safety Manager 

Phone (718)298-8613 Firm Stone & Webster Engineering 

4. Waste Stream Name Demolition Rubble 

EPA Hazardous Waste Number(s) None

Y E] isthisasampleofMixedWaste?

5. Indicate ( Y or N ) the expected or possible analytical results, characteristics or components of any sample of this waste stream below: 
I PLEASE CIRCLE "Y" or "N"

Y -- Soil Ph> 12.5 

Y [] Oxidizing Agents 

Y Cyanides 

Y [] Acids 

M N PCBs 

Y E] Flash Point <60 C 

E] N Mercury

Y E]SoilpH<2 

Y E] Reducing Agents 

Y E]Sulfides 

Y E] Caustic Materials 

Y E] Explosives 

Y [N Corrosive Materials 

ff] N 3H, 1
4C, '2'1 or gTc

SY-] Volatile Organics 

YE•] Dissolved Metals 

Y E] Air Reactive 

YE] Organic Compounds 

Y E] Solvents 

YE] Reactive Materials 

[f]N Others Asbesto.

W]N Concrete 
Y F] Organic Halides 

Y E] Free Liquids 

Y [] Inorganic Compounds 

Y [] Corrosives 

Y [] Manganese

Y [] Alkaline Materials 

Y [Shock Sensitive 

Y [j Pyrophoric 

Y [] Water Reactive 

Y [N lCLious 
[y] N Copper

6. List major isotopes of concern and activities: Sr-90 = 2,500 pCi/g max : C- 14 = 96 pCi/g 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 pre-shipment analyses.  

GENERATOR'S AUTHORIZATION THAT SAMPLES MAY BE ANALYZED SAFELY: I further authorize that these samples may be safely analyzed 
using the precautions described in 6. above.  

GENERATOR'S AUTHORIZATION 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 certify that 
the generator and generator's applicable associates in this project understand that pre-shipment samples may be returned if wastes are not sent to Envirocare 
for disposal within 3 months of sample delivery.  

Generator's Safety Officer's Signatur Title Civil Engineer Date 12 Dec 00 
(Sign for the above certifications and authorizations.) On Behalf of USACE FUDS Program

(



EC-2000a

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 MINIMUM, 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.  

4j

1/7/99 Revision 0



ENVIROCARE orFOrAmNC 
S ThE SI4FE ALTERNATIVE 

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.envirocareutah.com.  

Scheduling: Must be established at least 5 working days in advance of requested arrival date 

[E 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 

El 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 

El Manifested information is consistent with the approved Waste Profile.  
Verify that all manifested radionuclides are listed in item C. I of the approved Waste Profile 
and that manifested concentrations do not exceed the approved ranges.  

El Verified consignee information on manifests (see below).  
Consignee: Envirocare of Utah, Inc. Contact: Shipping and Receiving 

Clive Disposal Site PhoneNo.: (435) 884-0155 
Interstate 80, Exit 49 
Clive, UT 84029 

fl 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.coin. 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 540/541 is required with the shipment if the 
electronically signed copy is submitted via email 3 days prior to the shipment arrival date.  

El 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.  
El Containers do not contain free standing liquids.

i
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FORM 540Envlrocare of Utah, Inc. a StIPPER--NAMEANDFACIUTY SHIPMENTLO. NUMBER 8. MANIFEST NUMBER UNIFORM LOW-LEVEL RADIOACTIVE u- Arm cameor Eglosrs4032.01.002 7. FORM 54OAND 546A PAGE I OF 7 PAGE(S) (Use lhis nuimbar an all continuation CZNAUENN- FORM 541AND541A 24 PAGD(S) 103OUt1wtrat COLLECTOR FORM 542 AND 542A aaons PAGE(S) 42 4o 1 112 WASTEMANIFEST 1301111"W NO201- 5 oADOmONAL INFORMATION Nose PAGE(S) SHPPN PAE •RERINM PROCESSOR .IJ1 sHiPPiNG PAPER UER PE-I-]-NUMS.R HIPMENT NUMBER GENERATOR TYPE & 'CONSIGNEE - Name and Faciity Address' CONTACT 

i. EMGERNCY'TELEPHONS NUMBER fIrndude AtleCode) ', A 4=1-10 X S )G"ig n eevn 
$V4S4 'Enalroeareof Utah, Ine.  TELEPHONE NUMER CHW Diespsal slla TELEPHONE NUMBEP.4ncluide Amre Code) 

ORGANIZATION . Mr. Harts Haedah (Include Areada) Interestte80lgcEit4S 
• Frardgn Enlerrz Srie 410-2-914 Clcve. Ur 8402• (495)884-155.  

S.:'tSThIA .CLUStVEUSE'SHIPsENT? 6 TOTAL NUMEER OF. Eancddrs EPA LD. NUMBER SIGNATURE. ALtho#edconsigneeacdoi/glng asteaMreceipt DATE ZATHSAEXLS UESHPET 3,TTLUBRFFr-altin Eqvircuopwm .servic MAD0348141136 DATE 
•]PADKAGES IDENTIFIED 185 Industrial RoadI 

YES. ON THIS MANIFEST. 103 . SHIPPING DATE '__ __ _,___ __TF__AI___N NO WtdMA •2 " ,= 10......CAIO NO is toa .that the herain-named matrrials are properly dasasfied, deaa•tbe4, padagat, maraed, and tlbelad and are 4. DESOEPAREGULATED EPA MANIFEST NU•rBER CONTACT T' propers m oin Iransportatian accrrg to the applicabe regulaions o••ieDe ttTransportaion. This dita 
Robert To"eInducts Ae Codat the mateials are c(ass1float padcaged. marked, aid labeled and am inprpMWorsrl for Eariprtatla an 

WANSTE REMRPIN A 
800-42-e disposal as deasced in•acorda•ce vAh the requirements of 10 CFR Pa•ts 20 snd 61, ar equivalent state regulatios 

THIS SHIFMONT Hx NO -z A 

11. U.S. DEPARTMENT OF TRANSPORTATION DESCRIPT1ON 12. z-. 14. ." 17. 18 TOTAL WEIGHT 19. IDENTIFICATION (i.dudrg prperastrping name, hazar dass. UN ID number. DOTLABEL TRANSPORT PIYS-CALAIAND INDMDUAL TOTAL PACKAGE ACTIVITY LSAISCO OR VOLUME NUMBER OF INd any AdaditioaIdfomatin "RADIOACTIVE' INDEX CHEMICAL FORM RADIONUCUCES MSq mCI CLASS (Use appropdatre its) PACKAGE 
Radioactive m-aterial, excepted package-limited quantity Of NA W - Solid INA C-14 1-3 Sr-90 '.3510E-01 .3540E-03 NA 241. LBS; 7.35 001 material, 7, UN2910 

rT3 
Radioactive material, excepted package-limited quantity of NA N Solid INA C-14 H-3 Sr-SO .1759E-01 1780E.03 NA 146. LBS; 7.35 002 
matedral, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NAA Solid NA C-14 H-3 Sr-90 1.1759E-01 .1780E-03 NA 145. 1..S; 7.35 003 material, 7, UN2910 

FT3 
Radioactive material, excepted package-limite quantity Of NA SoC N -14 H-3 Sr-9O 1.175SE-01 .178CE-03 NA' 145. LBS; 7.35 004 material, 7, UN2910 

FT3 Radioactive ma.te.ati, excepted package-limited quantity of NA i Solid /NA C-14 '-f.,3 Sr-90 i.1759E-01 31780E-03 NA 145. LBS; 7.35 004 material, 7, UN2910 
FT3 

Radioactive material, excepted package-limited quantity of NA Solid /NA C-14 H-3 Sr-90 1.1759E-01 1780E-03 NA 145. LBS; 7.35 006 material, 7, UN2910 
FT3 Radioactiveo aterial, excepted pacikage-Iimited quantity of NA Solid INA 0-14 H-a Sr-SO .109-01 .1780E-03 NA 245. LBS; 7.36 007 

mateioaltv 7, =al UN2910,•ge.ii•qaniyOf N Solid INA 6-14 H-.3 Tr--90 Z.3510E-01 L3.340E-03 NA 245. 1-53; 7.35 007 
material, 7, UN2910 

FT3 Radioactive material, excepted package-limited quantity of NA . SolidINA 0-14 1--3 Sr-SO .3610E-01 3640E-03 NA 246. LBS; 7.35 008 
material, 7, UN2910 
FOR CONSIGNEE USE ONLY , • 20_. ' Aanr,,nmDC Nsr

- RecordWaste Description Inadequate 

-- Contamination or Leakage Detected

Unexpected Exposure Rates Detected 

Labels, Markings, etc. Inadequate 

ContainefIntegrity Inadequate 

Other 

NO Violations Detected on this ShipmenL

A~ ~~~~~~~~~~~~~~ HAADU AEI1eGnrtsrpeat wtet et at aail I aL 3srtatehzaduswsa eas 4deed ditt45CFR 261. Whorla tie tralteid! It3 
A .HAZARDUS waste, 6thislpsiete Is alo awWsrw paed by a saparate and completed hazardous wailo mutfA olong with the appropiaee end-dispaoW retri•tion notice aidtor 
et m Mtlari as ralised by 45 CFR 28 &1.  

a. TILE Upso a ptae•e at r*4 sal aite by Enirocare of Utah, I.• and all appropriate regulatoy audariesW, to the Waste Mate•rW a wfd conform to Genarats represrtatss herein sha thereupon atiarafr from Generator aid ba vested In Eaivkare of Utah, Inc 

C. WASTe MATERIAL Gar wrepreasats and warrants tat all data set fotah In this (UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST) are hue ard correct in atl respects arid in tG dte ai ap plicable egvammastel Ia, arides, regulatias and Eaiclra of Uta, inc.s fadcly lieense.  

0. NNDEMNIFICATION GCienaerstoreagtrato indamy Envirocare of Utah, Itn. I officer. employeea aid agents aainst at oases and llas1tetyarat•a• ser sidi I of abtdy resuls faoils the failur of the Wa•s Matlrial to ooras In ai atdalrspects to the date vsWr•p ri tie (UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST.) arifthis d~pinord fafjt b most tie standlands proscribetd by tie DepsraferatofTransportaieono anayeaoversnmentai agency having juiaact~cn amasuchd msatte
FORM
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FORM 540A Envirocare of Utah, Inc. & mAUFEsTNUM8ER 
(Use Uilntabe'ofl.U ionueta, 

UNIFORM LOW-LEVEL RADIOACTIVE .. 402-01-002 
WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAGE 2 OF 7 PAGES 

II USS DEPARTMENT OF TRANSPORTATION4 DESCRIPTION 1. 13. 14. 15 16i. 17. 18.TOTALWEIGHT 19. iUENTIFICATnON 
(ikdudxIng Npp5 a da•cd a UN tO rmnu , DOT LABEL TRANSPORT PHYSICAAND INOIVIOUAL TOTAL PACYAGE ACTVITY LSA/SCO ORVOLUMF NUMBEROF "and "w addjond WamAton RADIOACTrVe INOEX CHEMICAL FORM RADIONUCULDES MSq " mCI CLASS (Lseappxopr atunt) , PACKAGE 

Radioactive material, excepted package-limited quantity of NA NA Solid MIA C-14 H-3 Sr-90 .3510E-01 .354.E-03 NA 245. LBS; 7.35 011 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA NA Solid NA C '.-14 H-3 Sr-S0 23510E-01 .35404-03 NA 245. LBS; 7.35 012 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-90 3510E-01 .3540E-03 NA 245. LBS; 7.35 014 
material, 7, UN290I FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-so 3510E-01 .3540E-03 NA 245. LBS; 7.35 015 
material, 7, UN2910 I FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 --3 Sr-90 35102-01 .35401-03 . A 246. LBS; 7.36 016 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of N4A Solid INA C-14 H-3 Sr-90 .86082-01 .5840E-02 NA 545. LBS; 7.35 018 
material, 7, UN2910 FF3 
Radioactive material, excepted package-limited quantity of NA YA Solid NA C-14 H-3 Sr-90 .3510E-01 .3540E-03 NA 245. LBS; 7.35 020 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid /NA r-14 H-3 Sr-90 L3510E-01 .3540E-03 NA 245. LBS; 7.35 022 
matedal, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .3610E-01 .3540E-03 NA 245. LBS; 7.3 024 
material, 7, UN2910 I FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 H-3 Sr-90 L35104-01 .3540E-03 NA 245. LBS; 7.35 026 
material, 7, UN2910 FT3 
Radioactive material, excepted package-ilmited quantity of NA YA Solid INA C-14 H-3 Sr-So 235104-01 .35402-03 NA 241. LBS; 7.35 030 
material, 1, UN290 FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid NA C-14 8-3 Sr-S0 .35102-01 5.3540E-03 NA 245. LBS; 7.36 031 
material, 7, UN29t0 FT3 
Radioactive material, excepted package-limited quantity of NA %A Solid INA C.14 H-3 Sr-90 3510E41 .3540E-03 NA 245. LBS; 7.35 032 
material, 7, UN2910 • FT3 
Radioactive mateial, excepted package-limited quantity of NA 4A Solid INA C14 H-3 Sr-g0 .31102-01 .3840E-03 NA 245. LBS; 7.35 033 
material, 7, UN2910 F1"3 
Radioactive material, excepted package-limited quantity of NA A Solid NA 0-1"4 1-3 Sr-SO 3510241 .3540243 NA 245. ' 1; 7.35 034 

material, 7, UN2910 I FT3 
Rad ctive material, excapted package-ilmited quantity of NA - SolidINA -14 H-3 Sr-90 3510E-01 .3540E-03 NA 245. LBS; 7.35 037 
material, 7, UN2910. FF3 
Radioactive material, excepted package-limited quantity of NA Solid NA 0-14 11-3 Sr-90 L.0448-01 I.040E-02 NA 645. LBS; 7,35 043 
material, 7, UN2910 FT3 
Radioactive material, excepted package-lim.ted quantity of. NA Solid NA C-14 1H-3 Sr-g0 .8608E-01 E.5840-02 NA 545. LBS; 7.35 044 
material, 7, UN2910 FT3 
FORM 54OA (10-SM)
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FORM 540A Envirocare of Utah, Inc. " ANIFESTNUWBER 
"(Use this nmaribm w o all wOfiruar UNIFORM LOW-ILEVEL RADIOACTIVE I -406-0,00 . 4032-01-002 

WASTE MANIFEST 
SHIPPING PAPER (CONTINUATION) PAWE "6 OF 7 PAGES 

tl. U. DEPATMENT OFTRANSPrATION DESCIPTION 12. is. 14 .. 16. 17. 1&TOTAL WEIGHT 19. IDEN IFICNFRON Ih~d eM shppinwme hazard dais, UN I0 enber, DOT LABEL TRANSPORT PHYSICALAND INDIVIDUAL TOTAL PACKAGE ACTIVIY LSNSCO OR VOLUME NUMBEROF . raW'Ayadialonikal k t "RADIOACTIVE INDEX CHEMICAL FORM RADIONUCUDES MBq mCI CLASS (038ppmopritewuits) PACK, F 
Radioactive mate•ria excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 7.0448E-01 1.9040E-02 NA 645. LBS; 7.35 205 . la t~eral, 7, UN2910 .F'r3 

Radioactive matera excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 ;.8608E-01 15840E-02 NA 545. LBS; 7.35 208 
material, 7, UN2910 

FT3 Radioactive material, excepted package-limited quantity of NA -SolidINA .-14 H-3 Sr-9O '0448E-01 .9040E-02 NA 645. LBS; 7.38 238 materaial 7, UN2910 FT3 Radioactive material, exepted package-limited quanty of NAqA Solid INA C-14 H-3 Sr-90 '.0508E-01 658405-02 NA 545. LBS; 7.35 238 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .6053E-01 .2690E-02 NA 445. LBS; 7.39 243 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA W- Solid INA .-14 H-3 Sr-90 4.8696E-01 1.5840E-02 NA 545. LBS; 7.35 248 
material, 7, UN2910 FT3 
Radioactive matial, excepted package-limited quantity of NA " Solid INA C-14 H-3 Sr-90 5.8608E-01 .5840E-02 NA 545. LBS; 7.38 246 
material, 7, UN2910 FT3 .  
Radioactive material, excepted package-limited quantity of NA SolidINA C-14 -H-3 Sr-90 5.6953E-01 1.2690E-02 NA 445. .5B; 7.35 258 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA NA Solid INA C-14 H-3 Sr-90 1.1759E-01 .17802-03 NA 145. LBS; 7.35 279 
material, 7, UN2910 F'3 Radioactive material, excepted package-limited quantity of -NA Solid INA C-14 H-3 Sr-90 1.1759E-01 3.1780E-03 NA 145. LBS; 7.35 281 
material, 7, UN2910 FT3 Radioactive material, excepted package-lmited quantity of NA . A Solid INA C-14 H-3 Sr-90 1.6953E-01 .2690E-02 .NA 445. LBS; 7.35 282 
material, 7, UN2910 IFT3 
Radioactive material, excepted packagelmited quantity of NA i Solid INA C-14 H-3 Sr-GO 1.1759E-01 1.1780=-03 NA 145. LBS; 7.35 289 
material, 7, UN2910 F'_'3._ _,_ 
Radioactive material, excepted package-limited quantity of NA Solid INA C.14 H-3 Sr-90 -.6953E-01 3.2690E-02 NA 446. LSS; 7.35 290 
material, 7, UN2910 FT3 
Radioactive nmut•ei, excepted package-limited quantity of NA Solid INA C-14 H-a Sr-90 .69532-01 .2690E-02 NA 445. LBS; 7.35 291 
material, 7, UN2910 FT3 
RadIoactve material, excepted package-limited quantity of NA qA Solid INA C-14 H-3 Sr-90 4.69535-01 .2690E-02 NA 445. L8; 7.35 292 
material, 7, UN2910 FT3 "Radioactive mater-al, excepted package-limited quantity of NA Solid /NA C-14 H-3 Sr-90 .1769E-01 t.178E-02 NA 145. LB9; 7.35 296 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-0 169359-01 ...12690E-02 NA 445. LBS; 7.35 298 

material, 7, UN2910 "F3 
Radioactive material, excepted package-limiteat quantity of NA Solid INA j-14 1H-3 Sr-90 t.69A3E-01 1.2690E-02 NA 445. LBS; 7.35 307 
material, 7, UN2GI1 __________ 1_________ ______ ___________ ________ T3 
material, 7, UN2910 ... O R M S4 0 A (1 00 • )

z



FORM l'40A Envirocare of Utah, Inc. & MANIFEST NUMVER 
(U•. •I n ,za tbson allbzt. a on 

UNIFORM LOW-LEVEL RADIOACTIVE "I R32-01"002 
WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAGE 7 * OF 7. PAGES 

11. U.S DEPARTMENT OF TRANSPORTATION O•ESRIPTION 12. 13. 14. 15 1.6 17. 18. TOTAL WEIGHT 19, IDENTIFICATION (ikv-ng prqw shipping nwme hazard dasm, UN ID rýkmbor, DOT LABEL TRANSPORT PHYSICALAUD INOMDUIAL• TOTAL PACKAGE ACTIVTY LSA/SCO ORVOLUME NUMBER OF "d ardmyaddtal Irngorman "RADIOACTnVE' INDEX CHEMICAL FORM. - RADIONUCUDES MBq mCi CLASS (Usa appeSdatu uIRS) PACKAGE 
m atealoao7 , U xcN2f91.k0,g .ljrpted quantity of NA Solid/NA C414 11-3 Sr-90 1.1759E-01 3.1780E-03 NA 145. LBS; 7.35 308 material,?7, UN2S10.O FT3 

Radioactve material, excepted package-limited quantity of NA NA Solid INA /-14 +1-3 Sr-SO - .5224E-01 .5200E-3 NA 345. LBS; 7.35 310 
materdal, 7, UN2SI ______ ___0__ _ FT73 Radioactive mtial, excepted package-lmited quantity of NA Solid /NA C-14 H-3 Sr-90 3.5224E-01 .5200E-3 NA 345. LBS; 7.35 311 
material,?7, UN2S10 __7FT3 
Radioactive material, excepted package-limited quantity of NA NA Solid INA C-14 H-3 Sr-SO0 35224E.01 1.5200E-03 NA 345. LBS; 7.35 312 
material, 7, UN290- FT3 
Radioactive material, excepted package-lIlmited quantity of NA kA Solid INA C-14 H-3 Sr-90 3.5224E-01 D.5200E-03 NA 345. LBS; 7.35 313 
material, 7, UN2910 FT3 

FORM a40A (10-B) '

( (
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Edtvimnam of UPoN. toe I-

*UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

CONTAINER AND WASTE DESCRIPTION 

Additional Nuclear Regulato .Commssionr (NC Requirements for Control, Transfer and 
==Isoa of Radioatve Waste

B
ACASI NET WASTE NETWASTE 

DISPOSAL VOLUMEp WEIGHITTOA 
CONTAINERSI~2

I I 4w . k 13335.941 
103 163 757.05 ton -- 14.71 N PN I

SOURCEC-14 I T--99 t -120ALL NUCUMS TRITUMd
I I I .--- �-�� I . I 

bel/ti (koall NA

siC I �-�' 13330541

4.032012-00NP I P

(tnj NA1.3305-01 NP I NP
______________ CONAINER DESCRIPTION WAT ________________ _____________ 

*1 - t.- r. . .- I-__ __ PHSIA DESCRIPTION 14R
CONTAINER 

tIDENTIFICATION 
NIJ5P5RI

CONTAINER 
DESCRIPTION

VOLUME

0.WASTE 
_CAND 

- ONTAINER 
WEIGIIT

B - --.  
SURFACE 
RADIATION 
.LEVEL

CONTAMINATION 

100l9ar

WASTE 
DESCRIPTOR 
(s.Neet. 2

12.APPROQMATE 
WASTE 

VOLUME(S) IN 
CONTAINER

13.  
.SOLJOIFICATION 
OR STASLIZATIOEý 

MEDIA
CHENCAL.FORMI 
ýHELATING AGEMs

WEIGH 
%' 

CHELATING

(

2. MANIFEST NUMBER 
4032-01-002

3. PAGE I OF 24 PAGE(S) 

4. SHI-PPER NAME 
U.S. Army Corps Of Engineers

SHIPMENT.ID NUMBER 
4032-01-002

IS. RAOIOLOGICAI.DESCRIPTION __ CA5P

INDIVIDUAL RADIONUCLIDE$ AND ACTMTIy (MaqJ AND 
CONTAINER TOTAL;~ OR CONT.AINER TOTAL A1TlVITY 

AND RADIONUCLIDE PERCENT

AS-CiossA 
stable 

AII-ClasnA 
Unstable

LD NUMERIS) (Note A) (- 1 Am~ N PS % ____ BCoo 
JItoI.). idrmnft/ ALPH__ AA = ______ I__W>0._ RADIONUCLIDES*GM I aoi -tsc 

29.394N NA NONS/N C.-14 1.0000015+01 3.355SE-02 9.07002-04 As 0.21 111.12 SB.5500E5-e6 NP 3.340011.6 01.20 H-3 1.00000E+01 3:3659E-02 9.0700E-04 
NP Sr-90 5.00000E+01 1.67982-01 4.54002-03 

7.36 0.12 -11-000E.03 NP 3.00006nez 7.36 Subtotal 2.36102-011 6.3540E-03 

Tortall 2.38102-01 6.3540-03 

0214 26NNA NOESINP C-14 1,00000E+0 1.67982-02 4.5400E-04 As 0.2 56&77 '0.09405-0 NP 3.24005.4 a.2 H-3 1.00000E+001 1.679S2-02 4.54002-04 
NP St-go 5.00000E+0-1 8.3990E-02 2.27002z-03 

7.36 0.07 '6.150-03 NP 2AW0055.2 7.35 Subtotal 1.175iE-01 3.17802-03 

_____ Toal .17592.01 3.17802-03 

0194 20.4 NA NONESNP C-14 I1.00000E+01 1.67982-02 4.54002E-04 As 
0.2 60.77 &0.00501.06 NP 3.3400540 0.20 H--3 1.00000E+01 1.67982-02 4.54002.04 

NP Sr-90 5-OOOOOE+01 8.3990E-02 2. 2700E-03 
7.35 0.07 '6.6096-0 NP 2.00005402 7.36 Subtotal 11.17592-011 3.1780E-031 

____Total 1.1759E-01 3.17S0E-03

(Co ecod. as may be e caW4dnl.l 

A Gon~doa 

C E-diami 
0 Rcdlfot 
E Seasorn

Note 2k- spacBifcW.V.n Denceptions 
(Chtoc. asl applicable codoes.  

G Dasoaterd 
H Sol 
I co-mbustible 
K Air Filratocn Fitaf 
L. Asbedsto

Note 3- SllcandSalbtion 11oda 5lb~nI~ Codno (Ct/No UP tip1 
threen which Pradoednat6 by V04MMt4 Per awela metientg dlneia site 
nhmucktrf at abittyreqlutninenla, the nueritaloo cede omust be followed 
by "-6' andthet rimoetlavendwradbd b/sol m~an, ntjale be Ideteified 
in itaot 13. cod. 100o-moNE RsautRED 

60. Can/ant KM4, Estercio Stymec 
01. 0monan! 99. 06/5 Describe 

(nt1nido~cn) IItleen 13,or 

92. Vknr4 Chlrdetd IDOL None Required

1.3JRnl 541

Wastl."rqkinoB dlpeao in aPW.,.d bs~turiot wn~ 
Palo the mmnelcal code eeust be followed by .0Pk 

1. Wooden Soc:Crate 9.0Dadineraltzer 

3. Pboleoslosrorftl 11. Bulk. Unpacdwled Waste 
4. Metlto Drumat oPail 1. Uroaoolaged comonet~os 
a Metal Tank or Liner, 11 High Inteety .4ora51or 
6. ConcreteTailor tjnor 19. Other. Deotibe in fem S, 
7.14olyellhianaTarkw erui ordditioalpage, 
S. Piberom sTarc ar Lner

l /naoenCPnn~.odw.p.000.oup to Orewtoltpredon~teltle 5votiate 
2A. Charcoal 20. Denattlat Rubble S11 Evaor/ater 8090013'sluvw 
21. k1.hwroacrpo 30. Cationlaton4d"teMedia Croseroame 
22. "01 31.= SIXtb-ecine e~ B Coeadibia T,451t 
23. Ges 32. 40.e BdInostag lt~ Nonorasnpibe Tras 
24.00 33. Cta*0dqaer 41. Aokse! Cannss 
26. Aquelol Liquid 34. r, d~/~l 4/~ I 4Z. BiloqlnIc Material (oxcept 
25. Miller Media 35. 00amcor daeo enntcoama 
27. Maedmaima!Filter 36. Sealed so=.qeDevl. 43. Activaetd Materila 
28. EPA orState 37. Paint or Plate~ 59.06w. Oocsseiene 5 0Il.  

Hazardous or addionala pope

FrivIrocare of Utath Im
IIAL fqpml

(kg.) NA .

U-M TOTAL

NP Np

.5ZM
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4Q32-oT-02 

•flN' .' I U fr 3. PAGE 2 OF 24 PAGE(S) 
______________ _____I __ _______ ______ _WAST DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER &-WASTE 

PHYSICAL DESCRIP'TION 14 IA. CHMODESCRIPTION S1. RAOIOIOCCA3.DEScRIRlnON CLASSIFI
9. 7. 8. WASTE a. 10. SURFACE 11. 12.APPROXIMkTE 13. CATION 

CONTAINER A SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCAIDEiS AND ACTIVIY (MBq) AND Stable ICENTIFICATION. CONTAINER VOLUME CONTAINER RADIATION ~MPO/In . DESCRIPTOR VOLUME(S)IN ORSTABO.ISATION CHEMICAL.FORM! % CONTAINER TOTAL4 OR CONTAtNERTOTAL ACTIVITY AU.CIMaSA 
NUMS&RI/ DESCRIPTION WEIGHT LEVEL "d.IOo g2 (See Note 2 CONTAINER MEDIA ATING AGE CHELATING AND RADIONUCLIDE PERCENT Unstable 

GENERATOR (St Note I & * . & Note 2A) . (See Note 3) AGENT &Class 8 
1D NUMOER(S) Note IA) u(3 (k1) 1S~hr BETA.-(,, _ _'_1__ _-CIOSE 

(_ton) ___-_____ A RADIONUCLIDES 1C . MCi 
od4/1 39-4 NA NONE/NP C-14 1.00000E+0t 1.6798E-02 .4.5400E-04 AS 0.21 65.77 <8,.O9S NP 3.3400E-90 0.20 H-3 1.00000E+01 1.6798E-02 4.5400-044 

NP Sr-90 5.00000E+01. 8.3990E-02 2.2700E-03 

7.35 0.07 . .0OOOE..3 NP 2.0O&OOZ 7.39 Subtotal 1.1759E-01 3.17802-.3 

Total 1.1759E-01 3.17802-03 

Goal 4 30 NA NONE(NP C-14 1.00000E+01 1.6798E-02 4.5400r.-04 AS 
0.21 6&.77 <8.0009e-05 NP 3.=40E-09 0.20 1--3 1.00000S+01 1.6798E-02 4.54002-04 

NP Sr-g0 5.00000E+01 8.3990E-02 2.2700E-03 
7.30 0.7 ,9005E-03 NP 2.WOOEoz 7.39 Subtotal 1.1759E-01 3.1780E-03 

Tota 1.1759E-01 3.1780E-03 

"00B/1 4 3- NA NONE/NP .C14 ".1.00000E01 1.6798E-02 4.540015-04 AS 
0.21 9s.7 <&.o0000"s NP 3.3400E4-9 020 H-3 1.000002+01 1.6798E-02 4.5400E-04 

NP Sr-90 5.60000E4-01 8.3990E-02 2.2700E-03 

7.35 0.07 8.0000.03 NP 2.0000C+02 7.35 Subtotal 1.1759E-01 3.1780E-03 

Total 1.1759E-01 3.1780E-03 

007o1 4 R.A-4 NONFJ"P C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 
0.31 111.13 <.90000-o6 NP 3.3400E-09 0.20 H-3 1.00000E+01 3.3559E-02 9.0700E-04 

NP Sr-90 5.00000E+01 1.6798E-01 4.5400E-03 
7.35 0.12 43.00,I043 NP 2.0000e+02 7.36 Subtotal 2.3510E-01 6.3540E-03 

Total 2.35106-01 6.3540E-03 

00914 39.2544 NA NOtNEYNP C-14 1.00000E+01 3.3559:-02 9.0700:-04 AS 

0.21 111.13 'o2000.05 NP 3-UNE-06 0.29 "" H-3 1.00000E+01 3.3559E-02 9.0700E-04 
NP Sr-S0 5.00000+E01 1.6798E-01 4.5400E-03 

7.3W 0.12 08.oooE-03 NP Z0 -00 120 SUbtotal 2.351E-001 6.35401-03 

FORM 541A (10-%6)

( (l





FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Etvivrocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01-002 

UISPOSA/. ALON IAk: 3/1:1Cf 1 If PION TfNAWRAPf fqFflAlVTO I JINIA1~lt*Nl WATaEC O 3 PAGE 4 OF 24 PAGE(S) MAT WHSIALD SCITIO 14,1PTO CHREMICHAST TYPE N Ct/TA N 16.WIFON ASTEFI 6. . 8. . WASTE . S. JQ SUFC 11 15.PROVAT RAILAGOCITO .- 5 CONTAINER AND " SUJRFACE CONTAb0HAMOIN WSEATE SOLIDIFICATION WEIGHT INDIVIUALRADIONULIDMOG ANO ACTIVITY(M~q) A/D Stable 
IDENTIFICATION CONTAINER VOLUMJIE CONTAINER RADIATION NJ)5i)jcso2 DESCRIPTOR VOLUIMES) IN OR STABILIZATION CHEMICAL FORWA % CONTAIN/ER TOTAL;10R CON~TA/NERTOTAL ACThIVIY AU-C/ERA NIJWIER I DESCRIPTION WEIGHT LEVEL. dpfoVoor.S (See Nole 2 CONTAINER WDL0A CHELATING AGENI CHELATEIN ANDO RADIONUCLIDE PERCENT . Uratabto GENERATOR (See HotelI & (1-3) & Note 2A) ..~... (See Note 3) AGENT 6-01080a ID NW4BER(S) Note IA) (113) 8507 ALPHA SEM, . ~~ IFoolir _________ _______ C-Clos C 

GIG"1 4 1 230-N- NA NONE/NP C-14 1.1)00002+01 3.3559E-02 0.070012-04 AS 0.21 111.13 0400CE.S NIP 3.3400E.06 am3 H1-3 I 00000E+01 3.3559E.02 9.07002-04 
NP Sr-9O 6.00900E+01 1.679SE-O1 4.54002-03 

7.35 0.12 00.0500-03 NP 7.000E+02 7.5Subtotal 7-Si"oE.0 6.35402-03 

_____Total 2.3510E-01 6.3640E-03 

010/1 4 3030,40-HI. NA NONE/NP C-14 1.000002+01 8.3990E.02 2.2700E-03 AS 0.21 24711 <I.SM040t NP 3.340E.00 0.30 H1-3 . 1.000002+01 8.359SE024 2-27COE-03 
NP Sr-SO 5.00000E+01 4.1810E-01 1.13002-02 

7.30 0.27 .83.50002 NP 2.ME0004.0 7.35 Subtotal 6.860SE-01 1.5840E-02 

_____Total 5.8608E-01 1.584-024 

020/I .4 303-KA NONEINP C-14 1.G00002+0j -3.-3559E-02 9.07002-04 As 0.21 111.13 ý8.00000.45 NP 3.3E400.0 a13 H,3 1.00000E+01 3.35592-02 9-0700E-04 
NP Sr-SO 8.000002+01 1.6798E-01 4.54002-03 

7.30 0.121 00.00005-0 NP 3.WE00002 7.35 Subtiotal 2.36102-01 6.3640E-03 

________~~~T I___ _______ oa 2.35102.01 6.3540E-03 

033l 4 3.0HNA NONE/NP C-14 1.00000E+01 3.3669E-02 9.070015-04 As 0.211 111,13 00m0000-0 NP 3.3400-00 0.3 H-3 1.0000015+01 3.3659E-02 9.0700E-04 
NP Sr-SO 5.00000E+01 1.6798E-01 4.54002.03 

7.30 0.12 <8.00011-03 UP 2.00006+02 7.5 ubtotal 2.351024T1 6,3540E-03 

Total 2.35108-01 6.3540E-03 

Owl1 4 3.-HNA NWONE/NP C1-14 1.00000E+01 3.36592-02 9.07002-04 AS 5.31 1`11.13 39056.5 N 33004 .0213 1.000009*0 3.355022 9.0700E-04 
eF Sr-S 5 0O0O0E+- 1.6798201 4.540012403 

7.35 0.131 &00.000.3 PL003 7.0 ubtotal 2.3510E-01 6.3540243.  
FORM 341A (10.18)

(
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FORM 641A UNIFORM'LOW -LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST N4UMBER 

WASE M NIFST4032-01-0 
________________(~lN~NS0 ApWASTE MMIFE 3. PAGE 6 OF 24 PAGE(S) D_______ ISPOSAL GUN rJNtdiN SCNZO i ON rnT]rRAnWSEnnR CN(NIII~n) WAST OESCRIPI I4 O4&HATS N - .rAINER 

_______PHYSICAL DESCRI rT10N 14. QIE)ICAL OFS'RIPlTON, 15. RADIOLOGICALDESCNPTION CLASSIFt
S. 6., 7. 0. WASTE a 10L SURFACE 11. 11 APPROA5MATE 13. CATION 

CONTAINBER AND SURFACE CON17AMINATION WASTE WASTE SOLIDIFICATION W00s1{r WIVMDUARADIONUCLIDES AND ACTIVTY )&ECOAND AStowe IDENTIFICATION CONTAINER VOLUME CONTAINER RADlIATION . jMaotoo02 OBSCRFTOR VOLUME(S) IN OR STABILIZATION CHEMICAL. FOIWI 9- CONTAINER TOTAL, OR CONTAINER TOTAL ACTIVTY AI;.CIO A NUMBESR/ DESCRIPTION WEIGHT LEVEL ~ oJwsooo (See Note 2 CONTAINER MEDIA CNELATING AE CHELATING AND RPDIONUCLO9-PERCENTr Unstado QSNERATOR (Sooe Note IS a 03 & Note 2A) .. ~. (See Note 3) AGENT* a-Clee a Io NomBER() Note 1A) ALPHA RADSoADE p~to IEA MCI patO____ -te 
03/ 4 92"N NONEIP RC44 ULIS 1.00000F+0 9E-02 0-41.0(0j000+01, 3:3655so 9.0700E-04 A am2 111.13 -*.tOI0E.5 NP 132405-06 0.2s H-3 3.0020 3.359E202S70E4 

NP Sr-9O 5.00000E+01 1.6792_01 450E0 
-7.35 0.12 8.050E012 . NP 2.00tI0Ee52 -7.25 Suttal Z.36IEG .34E 

Total 2-3510E.01 6.36408-03 

6241 4 39,29-H NA NONEfNP C,1 4 1*000005+01 3.3569E-02) 9.070012-04 As am2 111.13 05.OO000-05 NP 3.3=406.0 0.20 H4 1.i00000E+01 3. 3559E.02 9.07002-04 
NP Sr.& 5.00000E+01, 1.67982401 4.6400E-03 

7.35 Q.121 <3.000E-03 NP 2.00005*152. 7.35 Subtotal 2-351OE-01 6.3640E-03 

Total 2.3510E-ý01 6.35423 

037/1 0.2 11.1 Kao~-S N 52- A NONE/NP C-14 1.00000E+01 3.355SE402 9.0700644 As 

NP St-9O 5.00000E+01 1.679$E-01 4.5400243 
7.26 ai 0.1 055-0 NP 2.55E0052 7M2 Subtotal 2.3510241 6.3640E203 

Toal2.3510E-01 6.3540E-03 

0.439 0.05255 N 4 29X-H NA NONE/NP C-14 1 -00G0005401 1.0064E-01 2.7200E.03 As 
NP SrSO5.00000E+01 5.0320E4 1.3600 -02 

7.35 0.322 <&WOCE-03 NP .050005*52 7.25 Subtotal 7.0448E-01 1.9040U22 

Total 740448E.01 1.904oE024

FORM W4A (1O04$)

0.21 247.21]
I.

.00.0-0564

az] �.osso-os

NIP t3.24005406

NP I ZOOOOL402

0.20 

7.25

NONE/Nt

NP

H-3 

Sr-o 

Subtotal

1.00000E+01 
5.00000E+01

8.39902422 
4.18102150 

5s860FEZ

2.2700E-03 

1.13005402 

1.SM84024

AS

______________t. 

1.J....1.L 
________I.

.. Alk

044M 4 NA
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FORM 641A. UNF R O -E ELR DO C EEnvirocare of Utah, MInc 2. MANIFEST NUMBER 

.WASTE MANIFEST42102 
WOTMFRMSl AL1 CONt~I Io ==NIms IA110nm 3. PAE 8 OF 24 .PAGE(S) 

WAST DECRI~iO FO EAH WSTETYPEKIN MTAINER 
IQ SRAEPHYSICAL DESCRIPTION tcpO -Is. RADIOLOGICAL DESCRIPTION CIATION0. 7. 8. WASTE 9. 1. SRAE i.12. APPROXEIMATE . *AS-CIawA CONPTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGSHT INDIVDUAL RADIONUCUDES ANOATVT CMtADsAtION IDENTIFICATION CONTAINER VOLUME CONTAINER RAIATION MMIG2. DESCRIPTOR VOLUME4S) IN OR STABILIZATION CHEMIOALFORMJ % CONTAINER TOTAL.4 OR CONTAINER TOTAL ACTIVTY AU-CIaS;A -NUNMEERI DESCRIPTION WEIGHT. LEVEL ~ 0JOA2(see Now 2 CONTAINER MEDIA. CMTING AGE CHaATINC AND RADIONUCLIDE PERCENT U'diabe GENERATOR (See Note 1 a 

"I=~ 
. oeE).J8.. (eeNW2 GN -ls ID NUMBER(S) 14046 1A) (S( A!S SOAt A,,,A IF0.R 

.E1 
& 

-2G(eeNte3)AEN "e C ... Z(AWi -SC. ____ .SAMM&. ______ ____________ _____ RADIONUICLIDES Eci~eqo Meg .0.__ 
3Si,7 -a 2L4iL NANONEINP r-14 T.OOO00E*01 5.0320E-02 1.3600E-03 AS 00140.21 16&.49 &0.0001E054 MIR02 H-3 1.O0000E+01 S.0320E-02 1.36O0G-03 

NP Sr-SO 5.00000E+01 2.5160121-01 6.8OOOE-03 
7.30 0.17 -C&0056142 NP 300.00SEk02 7.30 Subtotal 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9,5200E-03 

0001 4 39.?"4 NA NEIPC-14 1.00000E+01 3.3559SE02 9.0700E-04 As 0.21 1111.13 400056.0$ NP E.400.0 0."3 H-3 1.0000OE+01 32559E-02 9.0700E.04 -NP Sr-SO 5.00000E+01 1.679gE.01 4-540E-03 
7.3W 0.12 08.0009.E03 NP 2.05.07.35 Subtotal 2.351W.701 s.3s4YrE-o3 

____TOta 2.35102-01 6.3640F--03 

00I4 30.20L4iL NA NONE/NP C.14 1.00000E+01 5.0320E-0F 1.36002-03o As 0.2 156401 8.0000E.06 NP 13.4009.0 0.20 H-3 1.OOOOOE+01 5.03201024 1.36002-03 
NP Sr-ga500020 2.5160E-01 6.80002-03 

7.35 0.17 4.0009.03 NP 3.000E+02 7.20 Subtotal IM.522-01 9,5200E-03 

Total 3.5224E-01 9.52002-03 

000/I 4 3%29.L441. NA NONEINP C-14 1.00000E+01 3.36559-02 9.07002-04 As 0.21 111.13 <10.0000040 NP 3.24009.06 0.30 H -3 1.00000S.*01 3.36595E-02 9.07OO0E44 
NP, Sr-S 5.8000013+01 1.6798E-01 4.54002-03 

7.20: 0.12 <0.0006103 NP 3.0000902 7.35 .Subtotal 2.361iý-_01 6.3540E-03 

_____total 2.351012-01 6.3540-03 

0/14 30,36 N NONE/NP 0-14 i.0O0000E+01 3.3559E-02 9.071002-04 As 0,1 1.1 4000.0 NP 3.4009.00 0.20 11-3 1.00000E+01 3.355912-02 9.0700E-04 01 1.1NPNP Sr-SO 5.00000rz+01 1.67982-01 4.64005-03 
7.35 0.12 48.000E.03 Np 2AaENOSO 7.35 Subtotal .250-1 634E0 

P00M914 A (I040)





WASTE SHIPMENT RECORD

1. Work site (Generator): Owner's Name Owner's 
Name US Army Ctrps of Engineers-Baltimore Dist. St. ban's ECC telephone no.  
Mailing Address CENAR-EN-H-. 10 South Hovard Street: 
City/State/Zip Balt11imore, ]AD 2120-1-171.5 

2. Remover's name and address: Relmover's 
Franklin E.virornaenta2l Services, Inc. telephohe no.  
185 Industrial Road, P0 Box 617 (508)384-6151 

" Wrentham, •A 02093 
3. Waste Disposal Site (WDS) WDS 

rame Envirocare of Utah, Clive Disposal Site telephoneno: (435) 884-0155 

Mailing Address Interstate 80, Exit 49 Additional Information: 
City/State/Zip Clive, UT 84029 

Physical Interstate 80, Exit 49 Profile No. 14 3 12 1 1 
Site Location Clive, UT 84029 

4. Name and address of responsible agency 

5. Description of materials 6. Containers 7. Total quantity 
No. Type m3 (yd3) 

RQ, ASBESTOS, 9, NA2212, III A).,, 
RQ = 1 LB (ONE POUND) ''55-'s a;t, "t a 

8. Special handling instructions and additional information (provided by generator.) * '•.,'0 • .e(-\X,
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.

Printed/typeckname & title J . intre Month • Day Year 
~~I<~~j r~~ I~ I 0_1 Q 

10. Transporter 1 (Acknowledgment of receipt of materials) 

Printed/typed name &title Signature Month Day Year 

Address anadtelephone 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: 
I Yes [I No 0] 13. Waste disposal site owner or operator: Certification of receipt of asbestos 

materials covered by this manifest except as. noted in Item 12.  

Printed/typed name &title I Signature Month Day Year

ORIGINAL RETURN TO GENERATOR



FOM A UNIFORM LOW-LEVEL RADIOACTIVE Envrocae of Utah, Inc. 2. MANIFEST NUMBER 
WASTE MANIFEST 

.. n.. 3. PAGE 9OF 24 PAGE(S) 
E DS•: ._ IPIlON FOR EACH WASTI "YPE IN ONTAINER 'WASTE PHYSICAL DESCRIPTION 14. CHEMICAL DESCRIPTION 15. RADIOL. I P CLASSIFI6. .7. 8. -WASTE 9. 10. SURFACE 11. 1. APPROXIMATE 13. 

ION A CONTAINER AND SURFACE 0 CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDMOUAI. RADIONUCIUDES AND ACTIVTY (M8q) AND S-ale IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION _MLgI.. DESCRIPTOR VOLUMES)IN ORSTABIJ.ZATION CHEMICAl.FORMW % CONTAINERTOTAL; ORCONTAINERTOTALACTINITY AU-JCassA NUMSERI DESCRIPTION WEIGHT LEVEL Opm/300M2 (Sem Note 2 CONTAINER MEDIA CHELATING AGENT CHELATING AND RADIONUCLIOE PERCENT Unstable GENERATOR (See No3e N & 
-C- (See Note 3) AG-N E-C" a 

to NeMSE Note IA) (3) ESh, N.NoETAG 
C-Cla.s C Itn • ALPHA. GAMMA RADIONUCLIDES PCk/m V.g iCi C-____ 

Total 2.3510E-01 6.3540E-03 

06Z1l 4 39.20-H NA NONSINP C-.4 1.0000OE+01 3.3559E.02 9.07(00E-04 Ai 0.21 111.13 0ý&IEOOE.05 NP 3.3400E.06 0.20 H-3 1.00000E+01 3.3559E-02 9.0700E.04 
NP Sr-90 5.00000E+01 1.6798E-01 4.5400E.03 

7.3. 0.12 •,oooE.03 NP 2.00OOE-•2 7.35- Subtotal 2.3610E-01 6.3540E-03 

Total 2.3510E-01 6.3540..03 

06311 4 39.29-H NA NONE/NP C-14 1.00001E+01 3.3559E-02 9.0700E-04 As 9.21 111.13 <9.OOEO-06 NP 3,3400E.06 0.20 11-3 1.00000E+01 3.3559E-02 9.0700E-04 
NP Vr-90 5.00000E+01 1.6798E-01 4.5400E-03 

7.3s 0.12 <e.00o0.03 NP ZOOOOE-.02 7.35 Subtotal 2.351015-01 6.35405--03 

Total 2.3510E-01 6.3540E-03 

4 39.2$-H NA NONE/NP G.14 1.00000E+01 3.3559E-02 9.07O5E-04 AS 
0.21 111.13 4&.000E-_0 UP 3.340E.0 O.2m H-3 1.00000E÷01 3.3559E.02 9.0700E-04 

NP Sr-90 5.00000E+01 1.6798 -01 4.5400E-03 
7.39 0.12 o.0005.03 NP 2.0000E.92 7.35 Subtotal 2.3510EC01 6.3•40E-03 

Total. 2.35106-01 .3"40E-03 

0051 4 39N NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700-E04 AS 
0.21 111.13 <8.00ME-.0 NP 3.3"4E-06 0.20 H-3 1.000005+01 3.3559E-02 9.0700E-04 

NP Sr-90 5.00000E+01 1.6798E-ol 4.54002-03 ?.35 0.12 48.0ooE-03 NP 2.0000E.02 7.35 Subtotal 2.3510E-01 6.3540E-03 

Total 
2.3610E-01 .- 6.3540E-03 

FORM 641A (10-98)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah Inc 2. MANIFE .ST NUMBER 

WASTE MANIFEST4021-2 
WASTEA BEGUN'n NIE FORNO TYEINUNAIE G.AT 

______PHYSICAL DESCRITIO 14. CIIEAEOALDESCRIOPTON 10AADIOLOGICA LOESCRIPTION LLASSIPI
CONTAINER 6. 7. .8 WS E 9 10. SURFA~0CE 11 2 PRXMT 13. SCATIONA AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION( WEIGHT ANWUI AINCEE N OMYM N 

IETICTO COAIE VOUE CONTAINER RADIATION .sico. DESCRIPTOR VOLUM4E(S) IN ORE SABILIZATION CIIE)ICALI'ORMI % CONTAINER TOTAL;- OR CONTAINER TOTAL ACYMlY AU.CIwSA NUMBER I DESCRIPTION WEIHT LEVL a (See Note 2 CONTAINER MEDIA TILANO AGEN CHELATIN AND RADIONULICDE PERCENT Unstw.~ GENERATOR (S"e Note 1 a .: PRmNote2A) I.IS~. Se Note 3) AGENT B.ClMs. a .1D NUMBER(S) Nole 1A) (ES)t ALHA BTA la 
_________ ________RADIONUCIADES MBC *f CI 403SA1 NANONEINP C 14 1.0 i00,01 3.355SE-02 9.07G0E-04- AS 11.1 m.06os NP .3-400E.OE 0.20 1.OOOOOE*o1 3.3659E-02 9.0700r=-0 

NP Sr-so 5.00000E+01 1.6798.E41 4.5.400E-03 
7.30 0.12 -B-OE -03 UP 100400E02 72 uttl2.3510E-01 6.3640E-03 

____Total 2.3510E-01 &.3540E-03 

4 09.21 NA.1 K00060 P 23000 ONEIMP C-14 1.00000E+01 3-3559E.02 9-070GE-04 As 0. 1.1 sld ~ P 42M 1 -3 1.00000E+0o 3.36559-02 S.0700E-04 
NP Sr-SO 6.00000E+01 1.67985-01 4.5400-03 

7.2m 0.121 4.0006.03 NP 2.0000*0.052utta -6iE016.S0

061 .1 1,1 8.0060 lPNA4060 NONEINP G-14 1.00000E+01 T- 3359E-02 9.'0700E.04 As 0.1 1113ýQGE4 P 3'=- .DH-3 1.00000E+a01 3.35595-02 9.0700E-04 
NP Sr-SO 5.000005+01 1.6798E-01 4.5400E-03 

7.30 0.1 48.000r5-oS NP 2.0000E+(12 75Subtotal 2.3510-EG-0 6.35400-03 

____________ _____ _____Total 2.3510E-01 6.3540E-03 

07111 4 3%"N O0N -14 1.000005+01 3.3559E-02 9.07005-04 As 0.21 111.13 08.0000.0 NP' .3-ME00E040 H-3 1.OOOOOE+01 3.3559E-02 9.07G0E-04 
NP Sr-SO 5.OOOOOE+01 1.679BE-01 4.54005-03 

7.36 0.121 08.0006.023 NP ZM00000.02 Subtotal 2.3510EZ-1 6.35400--03 

Total 7.3510E-071 6.3640E-03 

074M1 4 29,1 NANNEN-14 1.000009+01 1.0064E-01 7-72D0E-03 AS 0.21 292.5 08.00006.00 NP 23-4000E06 114 1.0000012+01 1.00640-01l 2.72000-03 
NP Sr-so 5.00000E+01 5.03205-01 1.36005402 

7.20 0.3 40000 NP 20002Subtotal 7.4455.01i 1.9040-021 
FORM1 541A (10.0W

(









K, K,

FORM 641A UNIFORM LOW -LEVEL RADIOACTIVE Envirocareof Utah, Inc. 2. MANIFEST NUMBER WASTE MANIFEST 
4032-01-002 

W AOST EI ET FO CE C N3. PAGE 15 OF 24 PAGE(S) 
upsp u riNPHYSICAL DIESCIOP11ON 14. CNICAL DESCRIP-TION I RAD G DESCRIPTION CLASSIFN 

5. 6. 7. . WASTE S. 10. SURFACE 11. 12. AROMATE 13 CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SODOIFIGATION re-GHT INVIDUALRADIONUCUDES AND ACTIVITY (M1q) AND AS-Cta A IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION - 0J32. DESORIPTOR VOLUME(S) IN OR STASIUZATION CHEMICAL FORMI % CONTAINERTOTAL; OR CONTAINER TOTAL ACTIY AU.Class A 
NUMBER/ DESCRIPTION WEIGHT LEVEL pm 100GT2 (Sea Note 2 CONTAINER MEDIA CHELATINGAGa ,,I.IATING AND RADIONUCLIDE PERCENT Unst~la 

GENERATOR (S.. Nor. I & I 3 We 2A) 
-(blaotAE ID .N.EER(S) Note IA) (1Se) e CS RA- Not ) AGE3NT B-Class ( ° r •h'-- r A L P H A 117 4 . 1 % C -c la s s 0 

S.... 

RADIONUC.IDES . C&,. .1 . . MCI ___ 
Total 

1.1759E-01 3.1780E-03 

13811 4 39,29--H NA NONEINP C-14 1.05000E+01 6.0320E-02 1.3600E-03 AS 0.2m 16a.49<8 .C000E-05 NP 334005.6 a.20 H-3 1.00000E+01 5.0320E-02 1.3600E-03 
NP Sr-90 5.00000E-01 2.5160E-01 6.8000E-03 7.36 0.17 8.0oE.o0 3 NP Z0.086 7.-U Subtotal 3.5224E-01 9.5200E-.03 

Total 3.5224E-1 9.5200E-03 

14oM 4,29-H 
NA NON=EIp C-14 1.0000001+01 5.0320E-02 1.3600E-03 AS 

421 116.48 <5.2-OS..oa NP 2,00.H-3 
1.400-3E,"E+01 6.0320E-02 1.3600E.03 

NP Sr-90 5.000ODE+01 2.5160E-01 6.8000E..03 7.3 . o.17 •.8•.E-o3 UP Z500002EH. Subtotal 3.5224E-01 9.5200E-03 

Total 
3.5224E-01 9.5200E-03 

143M1 439,2- 
NA NONFJNP C-14 1.000uu+0E 5.0320E-0 1.3600E-03 AS 0.21 186.48 4,,-.05 NP.o P , . 0.20 H-3 1.00000E+01 6.0320E-02 1.3600E-03 

NP Sr-O0 6.00000E+01 2.5160E-01 6.8000E-03 7.3M 0.17 •.0o0o-03 NP 00oE.0o2 7m Subtotal 3.5224E-01 9.5200E-03 

Total 
3.5224E-01 9.5200E-03 

"14I1 4 39,2"- NA NONEINP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 021 ISSA.4S ,,.00=.-00 NP 33400o2 ..W H-3 1.00000E+01 5.0320E.-02 1.3600E-03 NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 
7.35 6.17 4.oo.o-03 NP 2.0000E02 7m_ Subtotal 3.5224E--1 9.52002E-031 

ITotal 
3.52242-01 9.52OE-03 

FOTM S41A (10-66)



UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST

,,. e . •S
Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

240321t-002

4032-0.1-M2

_________________________~~ CrNAIF AGEl 16~T -OFCI 2401 ¶COTINIATA 
IOSPOSALU ONr AINP.ER II IOUUlPTION MON____________WASE DESCRIPTION FOR EACH WASTIE TYPE IN CONTAINER 16.WASTE 

• P.HSICAL DESCRIPTION 14. C•EMICAL DESCRIPTION 15. RADIOLOGICAL OESCRIPTION CLASSIFI
5. 7. a. WASTE 9. 10. SURFACE 11. 12. APPROXIMAT• 13. CATION 

CONTAJNER ANO SURFACE CONTAMINATLON WASTE WASTE SOLDIFICATION WEIGHT INODDUAL RADIONUCIDES AND ACTIVITY (Mq) AND AS-CatA 
IDENTIFICATION CONTAINER VOLUME. CONTAINER RADIATION - DESCRIPTOR VOLUmE(S) IN OR STABILIZATION CHEMICAL FORM/ % CONTAINER TOTA14 OR CONTAINER TOTAL ACTSVITY AU-ClSA 

NUMBER/ DESCRIPTION WEIGHT LEVEL clp•r1O 0•2 - (See Note2 CONTAINER MEDIA CHELATING.AGENI CHELATING ANDARADIONUCLIDE PERCENT UnItaU le 
GENERATOR (seNoteI. 4116 &5A ENod 2A) (See Note3) .AGENT 0.C1EeO IO NUMIWR(S) Note 1A)- --- _---r ALPHA BETA-_ _F.__ C-Cl, C S..~L......1 tr.mroath .SAMMA RAOIONUCLI•ES ,sikm Id NCI 

151 4 329-n4 NA NONFJNP C-14 1.00000E+01 5;0320E-02 1.36001-03 AS 
0m21 156A49 .0000-045 NP 2.34 os-.0 0.20 Y-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.80005-03 

7.3• 0.17 .4.0OE-03 NP Z30060602 7.3 Subtotal 3.52242-01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

16314 3%,2"-I NA NOINNP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
0.21 106.40 <&.w0a0-0s NP 3.400E.-0 0.20 H-3 I.00600E+(0 5.0320E-02 1.3600E-03 "NP Sr-S0 5.00800E+01 2.5160E-01 6.8000E-03 

7.n 0.17 <.000-•03 NP 3.0000602 7.35 Subtotal 3.5224E-01 9.5200E-03 

Total 3.52242-01 9.5200E-03 

1671 " 4 39,29-H -NA NONE/NP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
0.21 156.40 .50066E-6s Np 3.340M06-6 o.so H-3 1.00000E+01 5.0320E-02 1.360OE-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 

7.35 6.71 <6ooE.o3 NP 2.o0o00+0 7.35 Subtotal 3.5224Z-01 9.5200E-03 

Total 3.5224E.01 9.5200E-03 

16a01 4 3,5-4 NA NONEINP C-14 1.00000E+01 6.0320E-02 1.3600E-03 AS 
06.1 16&.49 < o0000E-o5 NP 3.-3=00 0.20 H-3 1.000OOE1+01 5.0320E-02 .3600E-03 

NP Sr-90 5.000005+01 2.5160E-01 6.8000E-03 

7.36 0.17 -&.000r.3 NP 2.0000E•02 7.3S Subtotal 3.5224E-01 9.5200E.03 

Total 3.5224E-01 9.5200E-03 

170o 4 3% 72-941 NA NONEJNP C-14 1.000005+01 5.0320E-02 1.3600E-03 AS 
.0.1 166.49 4.0000E.05 NP A.S4WE04 0.0 H-3 1.000005+01 5.0320E-02 1,3600E-03 

NP Sr-90 5.00000E+Q1 2.5160E-01 6.8000E-03 

7.35 o1t7 <8.oOE-o03 NP 3.006060 7.35 Subtotal 3.5224E-01 9.5200E-03 

FORM 541Al10-.6)

(

FORM 541A



( (

FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Ejnvirocare of Utah, Inc. 2. MANIFEST NUMBER 
WASTE MANIFEST 43M-Q2 

COEJTAINEB aNn WASTr nFSCR0 *MN (('NTINI IhT1OInm EDSRTr 3 PAGE 17OF 24 PAGE(S) _1 ATý D~~~~5I~~~~(3SAJ.~~_'r( XU~ 0~O _______ AT EC/TO FOR EACH I-ST TYP I-NTAIC R .A _WSIClmOESCRIPTION 14. CI4EMICALDO 1ESMTn 16, RADOLOGICAL DESCRITION 1GLASSUPIWA.T S.7 awsr 10. SURFACE 11. 17. APPROXMAATE 13. 
CAT-IONS CNAERAND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUJAL RADIONUCLIDES AND ACTIVITY (MaqY AND Sa] 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION Mgl10, DESCRIPTOR VOUES NOR STABILIZATION CHSEMCAL FORM' % CONTAINER TOTAL: OR CONTAINER TOTAL ACTIVITY AIJ-CtmsA 
NUMeERI DESCRIPTION WE6GIT LEVEL dprWIIOas2 (See NI. 2 CNAER MEDIA NELATING AGEN CHMELATItN ANDORADIONUCI.IE PERCENT 1/o/ GENERATOR (S.. Note 1 & N. ote 2A) .Se AeE3T a-ams 8 

ID NUMESER(S) Note 1A) 1(11) SI ntv BETA-, JL.(SeMle)P0.1% 
CCIa83C ALPHA GAMMA__ 

RADIONUCLIDES pf~y me MCI 

Total 3.52242.41 9.52002-03 

171/i 4 %29,2-H NA NONe/NP (-14 .00001 5.0320E-02 1.3600E.03 As' 0.21 156.49 <0.0MSE.05 NP S3-400E.8 0.s H;!3 1.00000E+01 5.0320E-02 1.360015-03 
NP Sr-go 5.00000E+011 2.5160E-01 . .80002.03 .7.36 6.17 ýo.Eoo8.o3 NP 2.00500E02 7.35 Subtotal 3.6224E-01 9.52002-03 

Total 3.5224FE-01 9.52002-03 

172MI 4 392-02. NA NONE/NP C-14 1.00M0002.01 6.0320E-02 1.3600E-03 As 0.21 156S -.49 0.eOE-as NP 3.34M06.6 Gm21 H 13 i.00000E.01 5.0320E-02 1.6002-03 
NP Sr-9o S.00000Ea.0l 2.51 60E-01 6.800015-03 1.25 0.17 -400506-03 NP 2.Q0056.0 7.36 Subtotal 3.52242-01 9.620015-03 

____Total 3.522!4E-01 9.6200E-03 

17411 4 39.29-N NA NONE/NP C-14 1.0050002+01 6020E-02 1.3600E.03 As ISS21 10.4 .0000E-0S NP 3.54008.06 0.20 14.3 1.OOO00E+01 5.0320E-02 1.36002.03 
NP Sr-90 5.00000E+01 2.51602-011 6.8000E.03 7.35 0.17 o50.OOE03 NP 2AW00E+02 7MS utoa 3.52242.01l 9.2002-03 

_____Total 3.5224E-01 9.52GOE-03 

1114 
39-H NA NONEfNP C.-14 1.900002r+01 1.6798E-02 4.54002-04 As 0.21 6&T77 /N.OGGEEE5 NP 3-24006-08 0.w8 H-3 .1.00000E+01 1.679SE-02 4.54002-04 -Np Sr-gO 5.000002L+01 8.3990E-02 Z2.2002-03 

7.3s 0.07 -oO.50E-03 NP 2MM50802 7.350 Subtotal 1.17592-01 3.17802-03 

_____Total 1.71759E-01 3.1780E-03 

FOM 5S41A 110GE)











FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE nioaefUthIc,2MAFETNBR 

WASTE MANIFEST 434.0 

_________________ ~13TANP AflASTF OPSR/T MTN39 (CflNbtNI thTIfl 3. PAGE 22 OF 24 PAGE(S) 
_______ GUN_______________O WASTE DESCRIPTIN CRECH ASE TYPE IN C TAIN -MA 

______PMYICA/. IES('RIPTION J4_aC4EMICALDESCRUPION I 15. RADIOLOCSIaL DESCRIPTION C.ASSIFI.  
5. 6. 8. . WASTE 9. 10. SURFACE 11 Z APPROXIMATE 13. CATION 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLI~i3iCATIoN WEIGHT INDIVIUAL. RADIONUCLIDES AND ACTIVITY (MOME. AN AS-CteeA 
IDENTIP1CA'ON CONTAINER VOLUME CONTAINER RADIATION4 DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL. FOR/Al % CONTAINER TOTAL; OR CONTAINERTOTA/.ACTMW~l A-aleA 
NUMBERI DESCRIPTIN WEIGHT LEVEL dpm/(aOO2 (see Noele CONTAINER ME/A. ' H/ELATING CHINA C AND RAOIONUCLIOE PERCENT -CS 

GENERATOR (See NotblE p & Note 2A) AIL (See Holes3) AGENT BCS ID NUMBER(S) Nm 1A) (11) J9) AD3r LH BETA- (T IP'0.1% _____C-ClOSE C ____________ALPHA 
________ ______ RAD3IONUCLIDES (os*m MSGI ____ 29111 4 29,39-N NA NONES/P C-14 1.00000E+e01 6.6970E.02 1.8100E-03 As 

9.21 M.81.e '1.09/RIB-G NP 9.3490G-09 am2 I-3 1.000002+01 6.6970E-02 1.81G0E-03 
NP Sr-SO 5:00000E+01 3.36592-01 9.0700E-03 

7-39 Mm2 oI.90E-502 NIP 2.0509E+02 7.35 Subtotal 4.6963E401 1.26902-02 

Total 4,6953E-01 1.2690E-02 

292/1 4 29,39-N NA NONE/NP C-14 .1.G000002+01 6.6970E-02 1.8100E-03 As.  
9.21 209.951 '1.0000E-0N Np &39Es-asS 0.20 . H1-3 1.00000E+01 6.6970E-02 1.8100E-03 

NP St-SO 6.D00(00E+01 3.3559E.01 9.07002-03 
7.35 022 <=-~t002 NP 2.5000Em9 7=9 Subtotal 4.6953E-01 1.2690E-02 

Total 4.69532-01 1.2690E-02 

31Ej 4 so-" NA NONE/NP C-14 - 1.00000E--01 1.679BE-02 4.54002-04 As 0.21 65.771 OVOOOSQE-4 NP &340DE-OOE 9.20 H-3 I O0O00E+01 1.679BE-02 4.54002-04 
- -NP Sr-90 5.000002+01 8.3990-0ý 2.27002-03 

7.39 9.07 '9.5009.02 NP 2.00050.02 77-- Subtotal 1.17692-01 3.1780E-03 

_____Ttal 1.17592-01 3.17S02.03 

209/ 4 _06 29A" NA NONEINP C414 1-0-00002+01 6.6970E-02 1.81002-03 As 0.21 25i99 -'1.oooo*e NIP 5.340E-0 0.30 H-3 1.OOOOOE+0j 6.6970E.02 1.8`100E-03 
NP Sr-SO 6.10020 3.3559E-01 9.0700E-03 

7.36 9.21 'LOOCE-OS NP 2.9900002 7.3$ Subtotal 4.6953E-01 1.2690E-02 

Total 4.69532.01 1.2690E-02 

30711 4 2913"- NA NOEN'C-14 1.000002+01 6.6970E-02 1.8100E-03 AS 0.21 201.95 ý&OGSE.09 NP 3MOOE-06 0.20 H1-3 1.000002+01 6.69702.02 1.8100E-03 
-NP Sr-SO 5:00000E+01 3':3559E-01 9.07002.03 

739 9.2 4&000E.03 NP 2.09012+02 7.3$ Subtotal 4.695320:1 1.2690E2.0 
FORM 541A (10-98)

K
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FORM 541A UNIFORM LOW-LEVEL R IO C VEEmvwocare of Utah, Inc. 2.MANIFEST NUMBER 

WAST MANFEST4032-0M.002 -NA *E WASTE MN IF EST MM CNIj1I'nl PAGE 23 OF 24 PAGE(S) 

S. DCALESCRIP1MON 14. l CNE& CALDE$ OJ.n7. 12. RAA3I CICAL OESCRh-/1ON CLASSIFi8.0 7 . WASTE 9. 10. SURFACE 11. 12. API4O)EMATE .2CTIO CON'rAINER AND SURFACE CONTAMINATION WASTE WASTE SOUIC/PICATION AWE)0as EIMULRDO.~JE N CiI S~AD5Ab AOB~nPCPnON COPtINER VOLME COTAIERRAL&TON J/ E5 OESCRIIPTOR VOULb4() IN OR STASIUIZATION CHEMJICAL. FORW %/ CONTAINER TOTAL4 OR CONTINER TOMAACTI~vY AU-Ctooo A NUME14RR (/ NoeSC1iPTION w~t LEVEL. OpotoO08m (See Note 2 OTIE MEIA CW-AATING AGE CHELATINQ AND RADIONUCLIDE PERCENT mie 
a NUMBERs) Note 1A) & Note 2A~ ) *-- (8 Ndp 1) AGENT 

0.21 NA.7 4.0065 NP 3340.0 /NP C-14 11.00000E+01 1.6798E-02 4.6400E-04 As 0.1 6&7ý.WEIS N UOE6 2 -3 11.0000012+01 1.679SE-02 4.5400E-04 
NIP Sr-9O ".0000E+01 8,3990E-02 2.27005-03 7.36 2.7 .SE.cm NP 2.0000E+02 7.5Subtotal 1.175FE--01 3.17805-03 

Total1.7950 3.1780E-03 

310/1 4 HANNON -14 .1OO0i0 503502 1.3600E.03. As B.I 5545<500065 P 50.0 1-3 1.000005E+01 -6.0320E-02 1.36002.03 
NP Sr-SO 5.0000054.011 7.5160E-01 6.8000E-03 7.35 0.17 <8.0506-03 NP 3.00006.02 7.5Subtotal 3.52245-01 9.5200E-03 

_____Total 3.5224E-01 9.52D05.03 

4 92 A OE -14 1.00000E+01 5.03205-02 1.360012-03 As 0.21 1%2491 <S.0OOEEOs NP 3.34006.0802 H-3 1.0OOOO012.01 5.0320E.02 1.36005-03 
7.5 0.1 11005-3 u 2M42 .5NP Sr-SO 5.00000E+01 2:5160E-01 6.8000E.03 

7.5 2.7055000 N oeI o Subtotal 3.52245--01 9.52005.03 

Tota 3.224E-01 9.5200E-03 

0-1-1-80--1N &141E .3""-H NA NONE/NP C.14 1.0000054+01 5.0 E0502 -1.ý36005.03 As 0.3 IG.8 4050506 P .350H0-31 1.0000054401 :032015.02 1.36005.03 NP Sr-SO 5.0000051+01 2.6160E-01 6.80005.03 
T.35 0.17 <2.0086.3 NP 2.0000.02 S.5ubtotal352401920-3 

______ ____ otal 3.52241501 -. 9.52005.03 

FORM 541A (10.08) III
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0
Evrcte40324-012031 

7. FORM 540 AND 540A PAthS 1OF 7r PAGE(S) (Use lAN mut"aornoall ooimoetion 

10~mhletd~~ ALETO ORONA5 42AND542AO Neo" PAGE(S) 
________________________ PAPER_______________________ 

R -MeATrNLS~ER GBI~RAOh7YKs 'G. COSIM . Naine and Facltty Add,=s CbNT~lT 

1. IS ThIS N 5C1IJTeLEHWW uSTltIEn?. TOTAns L 
rUMBER 

OFw 
Is 

6.CRIR-ataeldraEPAUD. NU4BER $9IGM7RE-~ Ae aebdGSOe -eaCkooa~ook WBbaterCWe DATE PAcIKAGES IDENTIFIEDm rmRO 

Mx O. 
Thi 

-II 
todos dasaiod. areeod eattods &W4 abaekd and eam 

4. 0055EPA-IEGULATED *YE EPAMAFSNME OTC EEHN Inroe r~as otttocconErto the ha pptoabhleeDptrrl fToseaor Thtlasevs WASTE REQUtRS4GA Ro m(lreolalAroaCoda) eub6 WI AtAe, )e~~~ W ur& m a30aAe~d oselied eel IAOp and waeinproperConditionfor taspoptellnath o MANIESANoN 
S(1848446161 asjeno deonlied In aamedanceswillete e mnts of 10 CFR Parts 20 ancd6.1,. -4oraept saeeotet regulatimm P41 5WFteg( XNA SIGNATURE Amcitdaleedrse, wastaeraot DATE 

1. UL.S.OEPAR 5~bTOFTRAN5POIEAGDN DBSCEP11o 12. 14 1

Radioactive Tnatedal, oxtepted package-liited quanftt of 
meteK 7, tUlN29110 
Radwa veoaterIK-.excepted packg~ie UniyZ 

RadlRO" WWW ex-ej~lbei Pckage-IRmled qua-atit of 

~ excePled PaCkage-limted -quantity of 

Rado~tveniaeriiexcepted package-limIt Wquantity of

*RAD*ACTP4*V

P9 

-NA

NA 

N-a-

ilIANSFORT

NA 

NJA 

NA

Record Waste Description Inadequate 
Contamination or Leakage Detected 
Unexpected E~qosure Rates Detected 
Labels, Markdigs, etc. Inadequate 

C~ontawin~Jtegrkyleadaquate.  

METir 

No Violations Detected on this Shipmnent,

PHYSICAL AND
CHotIICAL FORM

Solid INA

SoId /NA 

SOlOidNA

Soli0dA 

Solid INA 

Solid INA

SIDANDUAL 
RADIONUCIm 

-14 H1.3 Sr-90

T(ITALPACKAGEAC11VflY

* aD was

231!=.7rS~E-03

17.  
LSAISCO

1-4 H.-3 tIcr-san. ~ c a L4. 1 ~ I

15 TTLWIII jI. DNTIF(CATION 
1' OLS l UMBER OF

(Uooapsoogdale .arlt�) PACKAGE

NA

LU; .5 47 
IC 14H-:: te.1a . l T _ _ _

5:-14"1- S-r--90
'3O1UB.U

KýS"4OmE-0 

FW-40E02
NA

245. LBS; 7.35 
IFT3

64. B; .5 7

072

.U444115-U
I.MO44IE-112 NA

645. 1.65; 7.35.04e~t4SE4 I.SN4OE4J5

i.9040Ea-02

NA

R A
Solid INA IC-1.4 H- o.,,4~------II

3.14J~U NA

U4.LES373

20. TERMS AD *OD A HAZARDOUS MATERIALS: GeoftvWrrqpowesents wrnts~ dt Wad.ae i Wet Is (or) -'Ia notoa hmal wanste sh dedoned in 400FR 281. Wim heN Siana~eil is a haredewastea, Nils shientiso alse S=Vanloe d by a ePWAraG cardeoqled huaadoa waste mwfest, acm os vta ftppreprhiate- Iad possl roestictinon nsater o"etaondeas reqJrad by 40 CFR 26a..  
a. 1TTLE. Upon a00Vtanca at the detposa le SMb f*ocsre elUtai, In.a l aopdrate reguatorwy milhodtmes. st~e to ft ast We " wtia cadoncfoa t3 Genaas 

C. WASTE MATERIAL Gnnrrrpaet and wmetes sthat al datfee skh mthie MUIFO4 LOW-tEVE RAD OACEV WASTE MANIFEST) wrGe tm & =Toreo In.  

D. ViDENW4ICATIORe Generatur aea to d~*E nvf,' ý m oro o ^ UIncte.. Its offoces, oreephipees ean agents against Iesshionasarl wlhteatseoneme sodehise Wm 411I)Y roseto fiom fthefisakomee Weso WMaldte coeforne in al motelmW reopoohi to ldv dalam4)pfed on Ire (UNIFORM LOW-lEVEL RAOIOACTIVE WASTE

F077

'79

.0 

Ra -,: pa miled q Of 

excý Packag"mited quantity 'Of 

FOR CONSý(314EE USE ONLY 

FORMSW(46%).,

0

- MOE-01 3 N A

1

KA 24& LBS; 7.35 067

.3DE-03 245. LBS; 7-36 070'

646. LBS; 7.35' 1075

UU 077

-01



WASTE SHIPMENT RECORD 

1. Work site (Generator): Owners Name Owner's 

Name US Army Corps of Engineers - Baltimore Dist. telephone no.  

Mailing Address CENAE-Ei-HI. 10 South HOward Road St. Alban's VAECC 

City/State/Zip Baltimore, MD 2.1201 -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 Site (WDS) WDS 

Name Envirocare of Utah- Clive Disposal Site telephone no: 

Mailing Address Interstate 80, Exit 49 Additional Information: 

Cit /State/Zi Clive U 84 

Physical Interstate 80, Exit 49 Profile No. 4 0 3 12 J 
Site Location Clive, UT 84029 

4. Name and address of responsible agency 

5. Description of materials 6. Containers 7. Total quantity 
No. Type m3 (yd3 ) 

RQ, ASBESTOS, 9, NA2212, III 
RQ = 1 LB (ONE POUND) 

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.

Printed/typed name & title Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 
Pri ted/typed nan)e &title ,nat Month Day Year 

A.,e ddress anc 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: I Yes*E3 No 0
13. Waste disposal site owner or operator: Certification of receipt of asbestos 

materlals covered by this manifest except as noted in Item 12.  

Printed/typed name & title T Signature Month Day Year

ORIGINAL RETURN TO GENERATOR
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FORM 540A Envirocare of Utah, Inc. & MANIESTFNUER 
N | (U be rs rumorbn za wnnuaan 

UNIFORM LOW-LEVEL RADIOACTIVE PO")2-01-03 
WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAGE 4 OF 7 PAGES 

11. U.S. DEPARTMENT OF TRANSPORTATION DESCRIPTION 12. 13. 14. 15. 16. 17. IS. TOTAL WEIGHT 19. IDENTIFICATION (Inkudiig properiliplng name, hazard claw, UN ID n•uedr, DOT LABEL • TRANSPORT PHYSICAL AND INDIVIDUAL TOTAL PAC, KAGE ACTIVITY LSAISCO ORVOLUME NUMBER OF and any addlionalliftrwaton 'RADIOACTIVE* INDEX CHEMICAL FORM RADIONUCUDES MBq mcl CLASS (Usa appwnsle units) PACKAGE 
Radioactive material, excepted package-limited quantity of NA N Solid INA C-14 H-3 Sr-90 3.5224E-01 .5200-E03 NA 345. LBS; 7.35 157 
material, 7, UN2910 

FT3 
Radioactivemateral, excepted package-ilmited quantity of NA NA Solid INA , C-14 H-3 Sr-90 .52245-0l 5200E-03 NA 346. LOS; 7.35 155 
material, 7, UN2910 C1H___.2E15_- N FT3 
Radioactive material, excepted package-limited quantity of NA Y Solid -NA C-14 H-3 Sr-9O 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 159 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 345. LBS; 7.35 161 
material, 7, UN2910 

FT3 
Radioactive material, excepted package-limited quantity of NAA Solid NA C-14 H-3 Sr-90 3.5224E-01 .5200E-03 NA 346. LBS; 7.35 162 
material, 7, UN2910. 

FT3 
Radioactive material, excepted package-;lmited quantity of NA W Solid NA C-14 H-3 Sr-90 .5224E-01 .5200E-03 NA 345. LSS; 7.35 173 
material, 7, UN2910 I 3 
Radioactive material, excepted package-1lmited quantity of NA A Solid /NA C-14 H-3 Sr-90 3.5224E-01 1.5200E-03 NA 345. LOS; 7.35 176 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA NA Solid/MA C14 H-3 Sr-SO .5224E-01 .5200E-03 NA 345. LBS; 7.35 177 

material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of- NA FA Solid NA C-14 H-3 Sr-o90 .5224E-01 )5200E-03 NA 345. LBS; 7.35 178 
material, 7, UN2910 

FT3 
Radioactive material, excepted package-limited quantity of NA NIolid/A ' 3-14 11-3 Sr-90 .5224E-01 ).5200E-03 NA 345. LOS; 7.35 179 
material, 7, UN2910 

FT3 
Radioactive material, excepted package-limited quantity of NA YA Solid INA C-14 H1-3 $-90 .5224E-01 .5200E-03 NA 345. LBS; 7.35 184 
material, 7, UN2910 ______NA FT3 
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H113 Sr-SO .88E-01 .5840E-02 NA 46. LBS;' 7.35 185 
material, 7, UN2910 -9___164.2_ .FT3 

Radioactive material, excepted package-!limited quantity of NA YA Solid NA U-14 H-3 Sr-90 .0448E-01 .9040E-02 NA 645. LBS; 7.35 194 
material, 7, UN2910 F`17___ 
Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 .0448E-01 1.9040E-02 NA 645. LBS; 7.35 199 
material, 7, UN2910 . FT3 
Radioactive material, excepted package-limited quantity of NA Solid NA C-14 H-3 Sr-90 '.0448-01 ,9040E-02 NA 645. LBS.; 7.35 200 
material, 7, UN2910 
Radioactive material, excepted package-limited quantity of NA MA Solid MNA C-14 H1-3 Sr-90 r.0448E-01 1.9040E-02 NA 645. LBS; 7.35 204 
material, 7, UN2910 -_ FT3 

Radioactive material, excepted package-limited quantity of NA A Solid INA C-14 H-3 St.r-S.044-01 1.90405-02 NA 645. LBS; 7.35 206 
material, 7, UN2910 I _ __3 

Radioactive material, excepted package-lim•ied quantity of NA M Solid -A C-14 H-3 Sr-90 f.0441E-01 1.9040E-02 NA 645. LOS; 7.35 207 
material. 7. UN2910 ..- 3 

FORM S"c(10.86) T







0 0
FORM W0A Envirocare of Utah, Inc. S MANIFEST NUMBER 

FU .a thi number on al continuation 
UNIFORM LOW-LEVEL RADIOACTIVE PT 2-"01-03 

WASTE MANIFEST 
SHIPPING PAPER (CONTINUATION) PAGE 7 OF 7 PAGES 

11. u..DEPARTMENTOFTRANSPORTATIONDESCRIP11ON 12. 13. 14. 1s. 16. 17. 18. TOTAL WEIGHT 19. IDENTIFICATION (dMkd• proapa sipg name, hastd W ass. UN ID number, DOT LABEL TRANSPORT PHYSICAL AND INDWIOUAL TOTAL PACKAGE ACTIVITY LSAISCO OR VOLUME NUMBER OF erS any adM•nraI info s "RADIOACTNE" INDEX CHEMICAL FORM RADIONUCLIDES Maq mCl CLASS (Use appropriate unts) PACKAGE 
Radioactive material, excepted package-lImited quantity of NA N Solid INA C-14 H-3 Sr-90 .6953E-01 .26S0E-02 NA 445. LS; 7.35 294 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA NA Solid INA C-14 H-3 Sr-90 1.1759E-01 3.1780E-03 NA 145. LBS; 7.35 296 
material, 7, UN2910 ,,,_ _FT3 

Radioactive material, excepted package-limnited quantity of NA NA Solid INA C-14 H-3 Sr-90 .1759E-01 3.1780E-03 NA 145. LBS; 7.35 297 
material, 7, UN291 0 1 FT3 
Radioactive material, excepted package-limited quantity of NA NA Solid /NA C-14 H-3 Sr-90 4.6963E-01 1.2690E-02 NA 445. LBS; 7.35 303 
material, 7, UN2910 .FT3 

FORM 54A (10-)

(tl
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FORM 541 Envirocare of Utah, Inc.

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE-MANIFEST 

CONTAINER AND WASTE DESCRIPTION 

Additional Nuclear Regulatotz Cornmission INRC1 RO&Iirements for Control, Transfer and

0
NUMBER OF SPECIAL. NUIP MAEL - 2. MANIFEST NUMBER 
PACAGES/ NET WASTE METWASTE I 4032-01-003 
DISPOSAL VOLUME WEIGHT 11.2n31.2 PU TOTAL 

COTIESM3 21.42 kg 17554.32 ' I________ 3. PAGE I OF 24 PAGE(S) 
102 ;ý 749.70 Nl '19.35 NP NP NP NP 4. SHIPPER NAME 

SOURCE U.S. Army Corps Of Engineers 
AULL UCUDES. -~ U 0 T-_09 1-129 SUC 

I.S7O PNP (~ [~II SHIPMENT ID NUMBER

.0

mC Z1U295.00
______________ DISPOSAL CO MM7R1=-TIN

S.
CONTAINER 

IDENTIFICATION 
NUMBERI

8.  

CONTAINER 
DESCRIPTION

VOLUME 

fed

8. WASTE 
AND 

CONTAINER 
WEIGHIT

9.  
SURFACE 
RADIATRION 

LEVEL

IS. SUJRFACE 
CONTAMINAMIN 

ftlI0 9e
WASTE 

DESCRIPTOR 
(See Note 2

1.704004 1 1.7040041

SOLIDIFCATION 
OR STABILIZATION 

MEDIA

1Z. APPROXIMATE 
WASTE 

VOLUME(S) IN 
CONTAINER

I Np

FOR EACH WASTE TYPEI CONTAINER______________ 
14. CHEMICAL DES) j 'TION 1r. RADIOLOGIC

4032-01-003

CHEMICAL FO994I 
.HELATING AGENI

WEIGHT 

CIIELATINC

INDIVIUAL RADIONUCLIDES AND ACTIVITY IMES) AND 
CONTAINER TOTAL: OR CONTAINER TOTAL ACTIVITY

to NUoteS .. IA. 1) Svh - & Not 2A (S"- Nt~ ~I.0 AGENTl NUBF(S (13 ALPHA (PCI) Ir-0.is0-%m -_______ -14 -a- lil ______ AGENT_________ RADIONUCLIDES Cl5 jf§lass CC 
071439,29- NA N-ONEINP C-14 1.00000E+01 3.3655E-02 9.070DE-04 As 0.21 111.12 oB.OOOOE.09 NP 3.3400Z400 0.20 H-3 100OOOE+01 3:3659E-02 9.07O0E-04 

Np Sr-9O 5.0000000 01 1.6798E-01 4.5400E-03 
7.= 0.12 09-0000-03 NP 2.Q05005.2 7.36 Subtotal 2.3510 -1 6.3540E-03 

Total 2.3i510E-0 6.3540E-03 

0014 392",9 NA NONErNP C-14 i.00000E+01 3.3655E-02 9.07OOE-04 As0.21 111.13 o0.Q=L000- NP 2244-MO 0.20 H-3 1.00000E+01 3.3559E-02 9.0700E-04 
NP sr-90 6.0000OEe.01 i.679BE-01 4,M40E-03 

7.35 .0.121 '0.800(t.03 NP 2.5000E+02 7.3S Subtotal Z35IOE-01 6.3640E-03 

___Total 2.3510E-01 6.3540E-03 

0am) 4 39,29- NA NONEINP C-14 1.00006E+01O 3.3559E-02 9.0700E-0 ;.As 021 111.13 -M0000E.09 NP &,340l50 Huo113 1-00000E4.01 3.3659E-02 9.00E0 
NP Sr-GO S.OO0oOE+01 1.6798E-01 4.5400E-3 

7.0 0.12 &C00DE.03 NP 2.0090E+02 7.5Subtotal 2.3510E-01 6.3540E-03 

Toal2.35105401 6.3640E-03 

fNOTI-o malcloarne rietioeoCode. Pmorontemers! oNi: ok~cago Imample~oe 2. IOToWest& Deaodeg..Codc. Dee .~.A ... l. ' t-

1S.WASTE 
'CLASSIFJI.  
CATION 

AS-Cleos A 
Stable 

AU-CIaw A

1. Wooden Box or Crate 9. Oemnegralizer 
z. Metal BOX 10. Gas Cylinder 
S. Plaesti Drum or Pt .RoAopallge Wa1e 
4. Metal Dn= or PQd 12.Upakos opeot 
I Metal Tank or Liner 13, H(ig integ*t Corgloe 
S. Corlorete TankorULw 19. 09-la. Dawfibe hIn 0.08, 
7. Po" ie'dre ash orlUom Ormddibnt i Be* 
B. RbergLmsTerlteUerw

[Choe on e cede as may be appgcebte.) 

A 00.4.1 
11 Imerlbodall C EYO~riwp 
D Roll-ond 
E $Oman

10 -ce all appl~able Codes) 

tG Dewatete 
H Sold 
I Coceiuzoti 

IC Air Filtration Fiters 
L Asbeotoe

Nm& 3. Solidifictiontf and S0tabillugon Medla Codes. IChoosup top 
three which predeodnate by volume.) Per teoedl oleoes disposal site 
strucha toatlfftyrequirementih the num~erical Code reuthe fo0Owevd 
by" .S end the media vedodserad brand name wigo als0 he Ikdetffed 
In It.,0 13. Cede 100-NONE REQUIRED 

90. Cemnnt 94.Vfnl ES rSip 
91. Conrete. 99. 011w. Describe 

(eoepmostlson) hIn Rom 1A or 
93, Bthoge add40J0481 page 
n3 Vinyl Chloride 100. None Required.

FORM 5341 101M-0

20. Chwcwi 29. Demolition Rubbe. 30 Evaporator sworoeowhjeat 
21.1IlneodoaAsh XE Claim1 Iortech e Media C04Ceantaee 
22.90W 31. Anion 8410 Mefta 39. Comfpactible Trash 
233, Gas 237 Mixed Bed lor-a oag Medfa 40. N~o~ompactibe Trah 
24. Oil 31. Coowf otmh* Erpupom0 41. Animaol Caomn.  
25. A~oeoseiguid 34. Organo oUcd (exceg NQl 42. 81oloilcall Material (ezopt 
20. PIJer Media 35. Glassoree or Lake.. are w atcaeno) 
27. MedeedsFitRear 36.0.4.4e Sourxcel~rwt 43, Activated Matlede 
2& EPAor Stole 37. Pant or Plaof 59. 011w. Descrie to Kamg 11, 

Hazardma or additional Paee

0.

I up (tonsl NA
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UNIFORM LOW-LEVEL RADIOACTIVE 

WASTE MANIFEST

FORM 541A Envirocare of Utah, Inc. 2. MANIFEST NUMBER 
4032-01-003

_I__________________________N CONTAIMF=R SANl WARTI¢ rFRPCR PIMCMII|TnN .rP•:l •',rz.I'.,Eo U I E P U S A L C o r A U / E R D E S C R I I' W A S T E D E S C R IP T I' I F O R E A C H W A S T E T Y P E IN C O N T A IN E R I 1 6 .W A S T E 

PHYSICAL DESCRIPTION 14. CHEMICAL OF ;CRIPTION 10. RADIOLOGICAL DESCRIPTION CLASSIFI
5. 7. a. WASTE 9. 10. SURFACE 11. 12.APPROXIMATE 12. CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTS SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MBq) AND. AS-ClBMA IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION a - DESCFIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORM/ % CONTAINER TOTAl; OR CONTAINER TOTAL ACTIVITY AU-Ste 

NUMBER I DESCRIPTION WEIGHT LEVEL dpmO/1O U2" (See Note 2 CONTAINER MEDIA CHELATINGAGENI CHELATING AND RADIONUCLIDE PERCENT Un-CMAlo 
GENERATOR (See Note 1 & 46 & Note 2A) (,-- . " (See Hale 3) AGENT B-Clas B 
ID NUMBER(S) Noto 1A) (t kon) ISM ALPHA BETA. IFa0.1% C-Class C ______ t -mS_,•r_ __PA__A___ RADIONUCLIDES oCi/Em Mao mCI 07/I 4 29,39-H NA NONEINP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 0.31 202,57 o00OOoE-05 NP 3.-400ME-0 020 H-3 1.000002+01 1.0064E.01 2.7200E-03 

INP Sr-90 6.00000E+01 5.0320E-01 1.3600E-02 
7.35 0.22 1M8,00E-03 NP 2.0000E0-2 7.2 Subtotal 7.0448E-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

70161 4 29,39-H NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 0.21 292.m <8.50500-E. NP 3-400F_ 0.20 H-3 1.00000E+01 t.0064E-01 2.7200E-03 
NP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02 

7.35 0.32 <.00E.02 NP 2.000E02 7.35 Subtotal 7.0448E-0l 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

077'1 4 29,s3-" NA NONENP C-14 11,00000E+01 1.0064E-01 2.7200E-03 As 0.21 292.57 8.00o0so0.0 NP .3400E-0 8.20 H-3 :100000E+01 1.0064E-01 2.7200E-03 
NP Sr-90 6.00000E+01 5.0320E-01 1.3600E-02 

7.5 0.132 <o.Eo003 NP Z.0E-0002 7Z25 Subtotal 7.0448E-01 1.9040E-02 

Total 7.0448E-01 1.90402z-02 

o7m/1 4 2A3"- NA NONEINP U-14 1.00000E+01 1.0064E-01 2.72002-03 As 0.30 2-2.57 <.0000E-.0 NP 224000.05 020 H-3 1.00000E-01 1.0064E-01 2.7200E-03 
NP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02 

7.35 0.3 <.00o0-3 NP 2.0e0002 73 Subtotal 7.0448---1 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

Owl 4 2H NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 0.1 111.13 <000E-O0 NP 32340DE-00 o.20 H-3 1.00000E+01 3.3859E-02 9.0700E-04 
NP Sr-SO 5.000002+01 1.6798E.01 4.5400E-03 

7.35 0.12 4.0000.03 NP 200000.02 7=5 Subtotal 2.3510E-01 6.3540E-03 
FORM 541A (110-01

(

I Envirocare Of Utah. inc. 2. MANIFEST NUMBER'
4032-01-003

FORM541A(104M
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Envirocare of Utah, Inc. 2. MANIFEST NUMBER FOM 541A UNIFORM LOW-LEVEL RADIOACTIVE 4032-01-003 
WASTE MANIFEST 

"" 3. PAGE 3 OF 24 PAGE(S) 

WWI- W •E ERIPION FOR EACH WATTYPE IN OINTAINER 
16,WASTE 

PHYSICAL DEnSCRI TION 14. CHEICA D•DECRIPTION 15, RAOIOLOGICAL DSC;RIPTION CLASSIFI
5 6 7. 8. WASTE 9. . 10. SURFACE 11. IZAPPROXIMATE 13. 

CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INOMDUAL RADIONUCLIDES AN ACTIVITY (Mq)0 AS-Class A IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION _ • GESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORM/ % CONTAINER TOTAL; OR CONTAINER TOTALACTMITY AU.Clmss A NUIMERI DESCRIPTION WEIGHT LEVEL dpVI0)cn2 (See Note 2 CONTAINER MEDIA NHELATING AGENT CHELATING AND RADIONUCLIDE PERCENT Unstable GENERATOR (See Note l& m.3 & Note 2A) L (See Note 3) AGENT B-ClassE 
ID NUMBER(S) Note 'A) 143 (kg) )nS'/r ALA BETA- (FIF.1% 

C-Ctast C RIon) m.. r _ ALPHA 1At .
-F1% RADIONUCLI•ES pClio, Mft nCi 

Total 2.3510E-01 6.3540r-03 

081/1 29,39-Hl NA NONEINP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 0.21 292.57 <8.0000E-05 NP 3.34N0.E-06 0=2 H-3 1.00000E+01 1.0064E-01 2.7200E-03 
NP Sr-90 5.00000E+01 5,0320E-01 1.3600E.02 7.35 0.32 <8.000E-03 NP 2.0000E-02 7.35 Subtotal 7,0448E-01 1.9040E-02 

== -a~a= ss== 

Total 7.0448E-01 1.9040E-02 

012m.4- 35-H NA NONOINP C-14 1.00000E+01 1.0064E-011 2.7200E-03 AS "0.2 20Z.57 
NP00006.5 NP 3- 0 . 0OrE-3 0 1.00000+E01 1.0064E-01 2.7200E-03 
NP Srs 05.00000E+01 5.0320E-01 1.3600E-02 7.30 0.32 <110001203 NP 2.0oQ0002 7.35 Subtotal 7.0448E-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

04311 24 33-H NA NONEJNP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS o.X1 292.57 .8.0000E.05 NP 3.34006-0 0.20 [H;3 1.00000E+01 1.0064E-01 2.7200E-03 
NP Sr-90 5.00000E+01 6.0320E-01 1.3600E-02 7.321 0.32 0.M000.03 NP 2-O0OE+02 7.30 Subtotal 7.0448E-01 1.90401-02 

== = ==== 

Total 7.0448E-01 1.9040E602 

o4/ 4 39.29-H NA NONENp C-14 1.00000E+01 3.355s9E-02 9.0700E-04 AS 0.21 111.13 0.o000m0-05 NP 3.34001-•W 0.20 1H-3 1.00006E+01 3.3859E-02 9.0700E-04 
NP St-90 5.00000E+01 1.6798E-01 4.54800.03 

7.35 0.112 ,5.0000.o NP 2-.0o0,E02 7.3. Subt-tal 2.3510E-01 6.3_40.E-03 

""rTotal 
2.3510E-01 6.3540E-03 

FORM 641A (10-M0)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01-003 

r3: PAGE 5 OF 24 PAGE(S) 
RAANUlbUPIIUNWASTE DESCRIPT'ON FOR EAC•,H WASTE TYPE IN CONTAINER ;6.WASTE 

PHYSICAL DESCRIPTION 14. CHEMCAL DESCRIPTION V5 RADIOLOGICAL DESCRIPTION CLASSIFI-.  S. 5. 7. S. WASTE 9. 10. SURFACE 11. 12.APPROXIMATE 13. "CATION 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MBq) AND AS-Class A 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION MBOhIt DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORMI Y CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY AU-Class A NUMBER I DESCRIPTION WEIGHT LEVEL dpTOQ CM2 (See Note 2 CONTAINER MEDIA CHELATING AGENI CHELATING AND RADIONUCUDE PERCENT Unmtable GENERATOR (SeeNt.I & ( &N•) A (See Note 3) AGENT C-Cl a.  ID NUMBER(S) Note 1A) (113) IfS) SV BETA- FoE % • .. sAMMA _ RADIONUCLIDES - pCi/tm M I• 0 

Total 2.3510E-01 6.3540E-03 

o99ri 4 39,"-N NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 021 111.13 o<.0OOOE-O5 NP .4500- O.0 H-3 I.00000E+01 3.35592-02 9.0700E-04 
NP Sr-90 5.00000E+01 1.6798E-01 4.6400E-03 

7.30 0.12 <A0l.O.3 NP 3.00005= 0 7.20 Subtotal 2.3510E-01 6.3540E-03 

Total 2.3510E-01 6.3540=-03 

10t1 4 NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 0.21 111.13 <80BODE-0$ NP 3.34CE-06 0.20 H3 1.00000E+01 3.3559g-02 9.0700E-04 
NP Hr-90 5.00000E+01 1.6798E-01 4.5400E-03 

7.3m 0.12 <11,00o0m NP Z2.0E.02 7.35 Subtotal 23610E-01 6.3540E-03 

Total 2.3510E-01 6.3540E-03 

10111 4 39.29-H NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 0.21 111.13 <-8.00005 NP 3-00E-08 0.20 H-3 1.000001+01 3.3559E-02 9.0700E-04 
NP Sr-90 5.00000E+01 1.6798E-01 4.5400E-03 

7.3m 0.12 0-o.000E-o NP Z00001.0 7.,W Subtotal 2.35102-01 6.3640E-03 

Total 273510E.01 6.3540E-03 

104M 4 3S2H NA NONEWnP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 0.21 111.13 -8.0000E.54 NP 3.I000. 0.Z0 1H-3 1.00000E+01 3.3559E-02 9.0700E-04 
NP Sr.90 5.000004+011 1.6798E-01 4.5400E-03 

7.36 0.12 •.LME0.03 NP 2ooo05*0 7.35 Subtotal 2.3510E-01 6.3540E-03 

Total 2.3510E-01 6.3540E-03 

FORM 541A (IO-96)

/



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 
4032-01-003 

WASTE MANIFEST 
3: PAGE 80 F 24 PAGE(S) 

UIS4EU5AL NND07 GRIF I ION OtIISTAIEJFIS ANIS WARTF fl AN I INtIA•n)L -WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER I6WASTE 
PHYSICAL DESCRIPTION 14. CHEMICALD SCRIPTION 15 RADIOLOGICAL DESCRIPTION CLASSIFI

5, 6. 7. B. WASTE 9. 10. SURFACE tl. 12 APPROXIMATE 13. CATION AS-CLMA 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIIDUAL RAOIONUCLIDES AND ACTVITY 5MBq) AND Sie 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION JdtaU02. DESCRIPTOR VOLUME(S)IN OR STABILIZATION CHEMICAL FORM/ % CONTAINER TOTAL, OR CONTAINER TOTAL ACTVITY AU-Class A 
NUMBER I DESCRIPTION WEIGHT LEVEL dir1J00 0n2 (See NMo. 2 CONTAINER MEDIA CHELATING AGF.. CHELATIN AND RADIONUCLIDE PERCENT Uraable 

GENERATOR (S Note I & __(_ & Not 2A) (m3) (SEI Note 3) AGENT' B-CI_ E 
ID NUMBER(S) Not. IA) (kg) , mSyn , ALPHA BETA- (FT3) IF>0.1% C-Class C 

tn_ ALPLH Qmn SAMMA RADIONUCLIDES aCul0 Mae,§ MCi 
10511 4 392"H NA NONEVNP C-14 1.00000E+01 3.35592-02 9.0700E-04 AS 

9.21 111.13 8.EooooE-os NP 3-09E- O.2O N H-3 1.00000E+01 3.3559E-02 9.0700E-04 
NP Sr-90 5.00000E+01 1.67982-01 4.5400E-03 

7.35 Si 0.12 0-43 NP Z E 7.35 Subtotal 2.35102-01 6.3540E-03 

Total 2.3510E-01 6.3540E-03 

lO911 4 3929-H. NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 
o.21 111.13 N8.0.00E-0S NP 3.400•-0B 0.ýo H-3 1.00000E+01 3.3559E-02 .9.0700E-04 

NP Sr-90 5.00000E+01 1.67982-01 4.5400E-03 

7.35 0.12 <0.o5oE-o3 NP 2.NoooEEoz 7.3 Subtotal 2.3510E-I 6.3540E-03 

Total 2.3510E-01 8.3540E-03 

10711 4 30.29.2 NA NONEINP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 
o.1 111.•3 .000.oOE-05 NP 3.3COEo 0.20 H-3 1.00000E+01 3.3659E-02 9.07OOE-04 

NP Sr-90 5,00000E,01 1.6798E-01 4.6400E-03 

7.36 0.12 <&.0E.03 NP 2-OOMOE-02 7.39 Subtotal 2.35102-01 6.3540E-03 

Total 2.3510E-01 6.3540E-03 

l991 4 39,29-H NA NONEINP C-14 1.00000E+01 3.3559E-02 9.0700E-04 AS 
0.21 111.13 e-.0000E-05 NP 3.50-EN9 0.20 H-3 1.000002+01 3.3559E-02 9.0700E-04 

NP Sr-S0 6.00000E+01 1.6798E-01 4.6400E-03 

7.39 9.12 <.000E03 NP 2.E000002 745 Subtotal 2.3510E-01 6.3540E-03 

l2.36102-01 6.3540E-03 

11111 4 ,'3.2L-HL NA NONEJNP C-14 1.00000+01 .0320E-02 1.36002-03 AS 
o.21 155.49 .0)oooE0-0 NP &.240CE-05 *- .20 H1-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 

7.35 0.17 '0.000E-03 NP Zo.o00E'02 7.3 Subtotal 3.5224E-01 9.5200E.03 

FORM 541A (10-96)

(f \
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER WASTE MANIFESTR 4032-01-003 

T M S 3. PAGE 8 OF 24 PAGE(S) 
OISPOA.(NIA,! lION WASTE DESCRIPTION FOR EACH WASTE TYPE IN C INER 6-WASTE 

PHYSICAL DESCRIPTION 14. CHEMICAL DESCRIPTION 15. RADIOLOGICAL DESCRIPTION CLAS$IFI
5. 6. 7. B. WASTE 9. 111 SURFACE 11. 12APPROXIMATE 13. CATION 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCLDES AND ACTIVITY (MB) AND AS-CassA Sta51e 
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION .. 5e3 DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORMi % . CONTAINER TOTAL; OR CONTAINER TOTAL ACTMITY AU-CiassA 

NUMBER/ DESCRIPTION WEIGHT LEVEL dpaO
m
iOs2 (See Notes 2 CONTAINER MEDIA CHELATING AGENI CHELATING AND RADIONUCLIDE PERCENT Umslable 

GENERATOR (See Note I & .. & Note 2A) . (Sw Note 3) AGENT B-Class B ID NUMBER(S) Note IA) 103 (tel l ALPHA BETA. .P7, IF>0.1% . C-Class C ALPHA ____,_____AMMA RADIONUCLIDES ci/m I MB'. mCI 
130/1 4 392.1" NA NONEJNP C-14 1.00000E+01 5.0320E-02 1.360DE-03 AS 

0.21 156.40 A E <0.OE4 NP 3.300E-05 0.20 H-3 1.0000000E+01 5.0320E-02 1.36000-E3 
NP Sr-S0 5.00000E+01 2.6160E-01 6.80002-03 

7.35 E.17 05.o0o0-03 NP ZOOOE+.02 7.35 Subtotal 3.5224E-01 9.52002-03 

Total 3.5224E-01 9.52002-03 

131/1 4 32.29-H NA NONEJNP C-14 1.00000E+01 5.0320E02- 1.3600E-03 AS 0.21 156.49 '8.E000E-05 NP 3.3400E-0S 0.20 H-3 1.00000E+01 5.0320E-02 1.3600E-03 NP Sr-90 5.00000E+01 2.5160E-01 6.80002-03 

7.36 0.17 S.E000E.03 NP TM0003 7.35 Subtotal 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9.52001-03 

13, 4 39.29-NH NA NONENIP G-14 1.00000E+01 6.0320E-02 1.3600E-03 AS 
0.21 ISSA0 <1.o00E-0S NP 3.400-00 0.=0 H.-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP St%9 5.00000E+01 2.5160E-O1 6.80002E43 
7.35 0.17 &0WE0-03 NP Z0000oo102 7.35 Subtotal 3.6224E41 9.5200-03 

Total 3.5224E-01 9.5200E-03 

3m 4 N.2"H NA NONEINP C-14 1.000002+01 5:0320E-2 1.3600E-03 As 
0.21 ISS4S <1000150E-05 NP 3340BE-0 0.20 H-3 1.000002+01 5.03202-02 1.3600E-43 

NP Sr-90 5.000001+01 2.6160E-01 6.000E-03 
7.35 6.17 IL.MOE-.03 NP 2000OE.t2 7.30 Subtotal 3.5224E-01 9.52002-03 

= _ =::===== 

Total 3.5224E-01 9.52005-03 

1341 4 39.2.N NA NONE/NP C-14 1.00000E+01 '.0320E-02 1.36004E03 AS 6.21 10.40 ,oO.E00-.oS NP 3340EOELO 0.2-- H-S_ 1.000002+01 5.03202-02 1.3600E403 
NP Sr-S0 5.00000E÷O0 2.5160E-01 6.8000E-03 

7.35 0.17 <oO.E-03 NP 2.000DE+12 7.35 Subtotal 3.5224E-01 9.5200E-03 

FORM 541A (100-)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envlrocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01-003 

_________________________ / TA~AINFR ANn wARTf •I=RIIN3. PAGE 11 OF 24 PAGE(S) 
ul__PO.SAL CON lANE IPIIUN ....___ IION__WASTE SRIPTIrFO R F EACH WASTE TYPE I C )NTAINER .. 6.WASTE 

PHYSICAL DESCRIPTION 14. CHEMICAL DESCRIPTION 15, RADIOLOGICAL DESCRIPTION CLASSIUFS. S. 7. 8. WASTE 9. 10. SURFACE Il. 12. APPROXIMATE 13. CATION -. .

AS-Class CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDMDUAL RADIONUCLIOES AND ACTAITY (MBq) AND Stabse 
IOENTIFICATION CONTAINER VOLUME CONTAINER RADIATION JAtI)Q- DESCRIPTOR VOLUME(S)IN ORSTABILIZATION CHEMICALFORM1 % CONTAINER TOTAL; OR CONTAINER TOTAL ACTIV3"Y AU-Class A NUMBER / DESCRIPTION WEIGHT LEVEL dpIN100 O02 (See Not a2 CONTAINER MEDIA CHELATINGAGEN CHELATING AND RADIONUCLIDE PERCENT Unstable 

GENERATOR (Soo Note I & 3 & Note 2A) (See Note 3) AGENT S--les$ a 
ID NUMBER(S) Note iA) (ES ) I mSvAl BETA- &F:2A.SHle)-Class B 

____,_AH _ _ _ __AMM_ RAOIONUCUDES pClf' MBe mCI 

Total 3.5224E-01 9.5200E-03 

1167/ 4 39,29-H NA NONEJNP C-14 1.OOOOOE+01 5.0320E-02 1.3600E-03 AS 021 166A0 <a.50oooS5s NP .,1OE-E 0.20 H-3 1.00000E+01 6.0320E-02 1.3600E-03 
NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 

7.kS 0.17 0.0O5E,03 NP 2.0500002 S. ubtotal 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

100/14 39.204- NA NONE/NP C-14 1.00000E+01 6.0320E-02 1.3600E-03 AS o.21 1",I <6.040E-•S NP 3.34E5-06 ,2 H-3 1.00000E+01 6.0320E-02 1.3600E-03 
NP Sr-O0 6.00000E+01 2.5160E-01 6.8000E-03 

7.3s 06.17 -M.0o0E-0o NP 2-•.oo*•02 7.W Subtotal 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

1Oi 4 39,29-H NA NONENP IC-14 1.00000E+01 5.0320E-02 1.3600E-03 AS o.21 156A49 <S000E-0 NP 3.400E08 0.20 H-3 1.00000E+01 5.0320E-02 1.3600E-03 
NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 

7.35 0.17 <&.000E-03 NP 2.M000E42 .0 Subtotal 3.5224E-01 9.5200E-03 

Totat 3.5224E-01 9.5200E-03 

111 3.24 NA NONE/NP C-14 1.O0O00E+01 5.0320E'02 1.3800E-03 AS 0.21 10.5491 6.0000E-0B NP 3.3400OE.08 . H-3 1.00000E+01 5.0320E-02 1.36001E-03 
NP Sr-90 5.00000E+01 2.5160E-01 6.8000E.03 

7.35 0.17 L.=00E-W. NP 2.000*2 TIM Subtotal 3.5224E-01 9.5200E.03 

Total 3.5224E-o1 9.5200E-03 

FORM 541A(10-S}
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 
4032-01-003 

COTINI "Af WAT I~R TO rfITN AI~13. PAGE 12 OF 24 PAGE(S) 

kISFUSL CON I _IN__ USJP I__N __ WASTE DESCRIPTION FOR EACH WASTE TYPE INC ,NTAINER 3 1 2WASTE 
____._7._PHYSICAL DESCRIPTION 14. CHEMICAL DESCRIPTION 1 R•ADIOLOGICAL DESCRIPTION CLASSIFI

58 7. 8. WASTE 9. 10. SURFACE 11. 12. APPROXIMATE 13. CATION 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDIVIDUAL RADIONUCUDES AND ACTIVITY (MBq) AND AS.Clas. A 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION J80OL2t DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORMI % CONTAINER TOTAL: OR CONTAINERTOTAL ACTIVITY S.tabl 

NUMBERI DESCRIPTION WEIGHT LEVEL dpmlSl0 ee2 (See Note 2 CONTAINER MEDIA CHELATING AGEN CHELATING AND RADIONUCLIDE PERCENT Unstable 
GENERATOR (See Noterl & ( & Note 2A) W. (See Note 3) AGENT B-Clss S 
ID NUMBER(S) Hole lA) (02) JkgL mSofr AL BETA- (FT3) IF>0÷1% C-Clm C 

(m)nALPHA GOAA RADIONUCLIDES pCI/am I MBO mCI 
1621 4 38294-1 NA NONEINP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 

0.21 158.49 'N.0000E-O NP 3.3460.0E- 0.20 H-3 1.00000E+01 5.0320E-02 1.3600E-03 
MP Sr-90 5.00000E+01 25160E-01 6.8000E-03 

.28 0.1"7 Q80002o- NP 2.080LE02 7.35 Subtotal 3.5224E.01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

17311 4 39,294-1 NA NONEINP C-14 1.00000E+0) 5.0320E-02 1.3600E-03 AS 
0.21 15849 84.0000s5os NP 2.3-4O06- 0.20 H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2,5160E-01 5.8000E-03 

7.3$ 0.17 <0.oooE-03 NP 2.000E+02 7.32 Subtotal 3.5224E-01 9.52002-03 

Total 3.5224E-01 9.52001-03 

17611 4 28,2-Il NA NONFJNP C-14 1.0000012E01 5.0320E-02 1.3600E-03 AS 
6.21 158.48 ,8.o000E-05 NP 3.2400E- O.2w H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-S0 5.00000E+01 2.5160E-01 6.8000E-03 

7.32 0.17 <88,OOE-03 NP 2.0000E+08 7.35 Subtotal 3.5224E-01 9.5200ME03 

TOtWl 3.524.01 9.6200E.03 

137/1 4 39.29-H NA NONE/NP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
021 15648 sN.00O0E-05 NP 3.4880E-08 0.20 H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-g0 5.00000E+01 2.5160E-01 6.8000E-03 

7.38 2-17 8.060E.03 NP ZO68E8602 7.28 Subtotal 3.5224E.01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

17811 4m,28-H NA NONEJNP 4-14 1.00000E+01 5.0320E-O2 1.3600E-03 AS 
0.21 18.400A98.6002E-08 NP 3-. E-00-0 0.2a ." H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-90 6.000002E+01 2.5160E-01 6.8000E-03 

7.35 C-17 8.004115-3 NP Z-8E06,0o2 7.28 Subtotal 3.5224E-01 9.5200E-03 

FORM 541A (10-06)

K
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah. Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01-003 

COINTAI•FI ANn wArT mflN IC NINIATION) 3. PAGE 13 OF 24 PAGE(S) 
___PO___C____IN __t__ IP C U-, T PTIUN WAS__ _________ TE 0FS CRIPT F WAST ETYPE IN CONTAINER 16.WASTE 

PHYSICAL DESCRIPTION 14. CHEMICAL DESCRIPTION 15. RADIOLOGICAL DESCRIPTION CLASSIFI.  5 . 7. &. WASTE 9. IS. SURFACE 11. 12. APPROXIMATE 13. CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDIIDUAL RADIONUCLIDES AND ACTfIVfY (M~q) AND AS-Clan A IDENTIFICATION CONTAINER VOLUME CONTAIJNER RADIATION .. D DESCRIPTOR VOLUMF(S)IN ORSTABILZATION CHEMICAL FORIN % CONTAINERTOTAL; OR CONTAINERMTOTALACTIITY Stable NUMBERI DESCRIPTION WEIGHT LEVEL d*o/100 =2 (See Note 2 CONTAINER MEDIA CHELATING AGEN1 CHELATING AND RADIONUCLIDE PERCENT Ulsstable 
GENERATOR IS" Note 1 & 0131L - H ole 2A) (ViE. Iee RoleS3) AGENT "m8-lsS ID NUMBER(S) Nole IA) (113) ALSPH BETA. (P3) IF'.1% C-Clss C 

GAMMA RADIONUCLIDES pCIk/m Mae mCi 

Total 3.5224E-01 9.52002-03 

175A1 4 39,29-H NA NONFJNP C-14 1.000001+01 6.0320E-02 1.3600
E-03 AS 0.21 15 0.000-05 NP U06_0-60 o20 H-3 1.00000E+01 6.0320E-02 t.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 
7.35 0.17 s3.000E-03 NP Z.000055O2 7.35 Subtotal 3.522.E-01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

44/I 4 391261H NA NONE/NP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS oat 156.411 4.800E-w0 NP 3.U40EEo 0.2 1-3 1.0000OE+01 5.0320E-02 1.3600E-03 
NP Sr-90 ,5.00OOE+0I 2.5160E-01 6.8000E-03 

7.25 0.17 &.oo0E.03 NP 3.5o5am.2 7.35 Subtotal 3.5224E-01 9.5200E0-3 

Total 3.5224E-01 9.52005-03 

4OS/4 291.3H NA NON'/NP C-14 1.00000E+01 8.3990E-02 2.2700E-03 As 5.21 247.21 4.0000e-05 NP 3S4-0E-06 0.z0 H.3 1.00000E+01 8.3990E-02 2.2700E-03 
NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02 

7.1 0.21 ,,11000E-03 NP 2•DOo1E.02 7.35 Subtotal 5.8608E-01 1.5840E-02 

Total 5.5608E.01 1.5840E-02 

194/M 4 2139-H NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 0.21 2925 4.0o000.011 NP Up 034eE.ce 0.w0 H-3 1.00000E+01 1.0064E-01 2.72002-.03 
NP Sr-90 5.00000E+01 6.0320E-01 1.3600E-02 

7.T 0.32 <W0E0-03 NP 3.0000&02 . S7J5tal 7.0448E-01 1.9040E.02 

T" Toa 7.0448E-01 1.9040E-02 

FORM 541A(10-968
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01.003 
_____________________CONTAINER AND WAITP npCRI n m pj JNTINI IATIAW( 3. PAGE 15 OF 24 PAGE(S) 

OISPUSAL krUN AINX.M DECGRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE AN 7NTAIN:R I.WASTE ____________PHYSICAL DESCRIPTION 14. CHEMICAL DE SRIPTION' J& RADIOLOGICAL DESCRIPTION CIASSIFI5. 6. 7. 8. WASTE 0. 10. SURFACE 11. 12.APPROXIMATE 1. CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDIDUAL RADIONUCLIDES AND ACTIY (M~q) AND AS-Class A IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION J DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORMI % CONTAINER TOTAL: OR CONTAINER TOTAL ACTIVITY AU-Cs A NUMBER I DESCRIPT10N WEIGHT LEVEL dIpl1O00c2 (See Note 2 CONTAINER MEDIA CHELATING AGENI CHELA'iN, AND RADIONUCLIDE PERCENT Unsta.We GENERATOR (is Note 1 & BIT & Note 2A) 1S•3 (See Nole 3) AGENT 0-Class a ID NUMNER(S) Note IA) () g) OSVA AP BETA- (FT3) ]F>O1% C-Class C Inn) ...mr/hr rAMMA RADIONUCLIDES ociq, Meg MCI 

Total 7.0448E-01 1.9040E-02 

21I4 29.39 NA NONEINP C-14 1.00000E+01 8.3990E-02 
2
-2700E-03 AS 0.21 247.21 <8.0000E.05 NP .3400E-. .0 emH-3 1.00000E+01 8.3990E-02 2.2700E-03 

NP Sr-90 5.OOOOOE+01 4.1810E-01 1.1300E-02 
7.25 0.27 6.0oOE.03 NP 2.050E+02 7-.3 Subtotal 5.8608E-01 1.5840E-02 

Total 5.8608E-01 1.5840E.02 

213/1 4 29,39.H NA NONEINP C-14 1.00000E+01 1.0064E-01 2-7200E-03 AS 
02% 322.1 , .005E4 up 3;Oes7 0 20 H-3 1.00000E+01 1.0064E-01 27200E-03 

NP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02 
7.35 0.32 4.0000.03 NP 10500502 7.35 Subtotal,. 7.04482-01 1.9040E-02 

Total 7.0448E-1 19040.E02 

216h1 20.38.H NA NON"PNp C-14 1.00000E+01 8.3990E-02 2.27002-03 AS 
0.21 247.21 0O.OEE-05 NP 1340E-06 0.2o H-3 1.00000E+01 8.3990E-02 227002.03 

NP Sr-90 6.00000E+01 4.1810E-01 1.1300E-02 
7.36 o0.7 8.0060E-03 UP Z1005502 7.30 Subtotal 5.8608E-01' 1.5840.0-'2 

Total 5,8608E-01 1.58401E.02 

217/1 43%21-H NA NONEINP C.-14 1,00000E+01 5.0320E-02 '1.3600E-03 AS 0.21 158.40 <.0000E-00 lIP 23.4002-06 0.20 1'-0 1.00000E+01 5.0320E-02 1.36002-03 
NP Sr-SO 5.00000E+01 2.5160E-01 6.8000E-03 

7.S O0.7 -. 000E.02 NP 2.0-00+02 7.32 Subtotal 3,5224E-01 9.5200F2-0 

Total 3.5224E-01 9.5200E-03 

FO RM $41A (10a'")



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 
4032-01-003 

WASTE MANIFEST4021-3 WAST MANFEST3. PAGE 16 OF 24 PAGE(S) 

OISO N EUN R IF I ON CONTAINER ANn WASTEON.II .. WASTE DESCRIPTI N FOR EACH WASTE TYPE IN C 4TAINER 3 P.WASTE 
_ _ PHYSICAL DESCRIPTION 114. CHEMICAL DESCRIPTION 15. RASIOLOpgIAL DESCRIPTION CLASSIFI 

8. OTN7. 5. WASTE 9. 10. SURFACE 11. 11 APPROXIMATE 13.. CATION 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCuDES AND ACTIVITY (MEI) AND AS-ClassA 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION .. p DESCRIPTOR VOLUMF(S)IN ORSTABILIZAT'ON CHEMICAL FORM % CONTAINERTOTAL ORCONTAINERTOTALACTITY AU-Class A 
NUMBER I DESCRIPTION WEJGHT LEVEL opon/i00 9M2 (See Not. 2 CONTAINER MEDIA -HEIATING AGENI CHELATING AND RADIONUCLIDE PERCENT Unstablo 

GENERATOR (S'e Note I & (.3) . & NB-C 2A) lG) {Sea Note 3) AGENT -lass B 
ID NUMEErt(s) Note 1A)I I) 1 mSv1hr ALPHA BETA. (_T_ ) IF__0.1% C-Class C rrmn AMVMA RADIONUCLIDiES poC[/m MBq MCI 

21911 429 NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 As 
o.21 292.57 :8.000E-05 NP 33"506E-5 .20 H-3 1.00000E+01 1.0064E.01 2.7200E-03 

SNP Sr-90 5.00000E+01 5.0320E-01 1,3600E-02 

7.35 0.32 '0.00.E.-3 NP 2.7. Sub'otal 7.0448E-01 1.9040Z-02"" 

Total 7.0448E-01 1.9040E-02 

221= 239-H NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 
0.21 292.57 0.2000E-04 NP 3.34ooE-os 0.20 H-3 1.00000E+01 1.0064E-01 2.7200E-03 

I NP Sr-90 5.00000E+01 5.0320E.01 1.3600E-02 

7.35 0.32 O1.3ooEo-2 NP 2.oo0o00E+ 7.3 Subtotal 7.0448E-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

224h1 4 29.39-H NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 -AS 
021 253.57 58.0000E-05 NP 3.2400E-03 0.20 H-3 1.00000E+01 1.0064E-01 2.7200E-03 

NP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02 

7.35 0.32 <8.050.E03 NP 2.0•E*02 7.35 Subtotal 7.0448E-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

2251 4 29.39-4 NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS .  
0.21 252.97 0.0052-09 NP 0.,2400E.0B 0H-3 1.00000E+01 1.0064E-01 2.7200E-03 

NP Sr.90 5.00000E+01 5.0320E.01 1.3600E-02 

7.35 0.322 5.000E-N NP 2i99E-57.3 Subtotal 7.0448E-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

229/M 4 1.8x-H NA NONE/MP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
.- 0-21 '106.4 <11,.140120 NP -. ,45oE.os H-3 1..00000E+0i 5.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 

7.35 5.17 1.300.oo021 NP 250501+02702 Subtotal 3.5224E-01 9.5200E-03 

FORM 541A (10-961
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah. Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01-003 

""N A3. PAGE 17 OF 24 PAGE(S) 
IIIbFObALI.I.I UN 1A0SIN T R. [,- ___,______i__ WASTE DESCRIPTION FOR EACH WASTE TYPE IN NTAINER 16.WASTE PHYSICALDESCR 14 HEMICALSCRIPTON 1. RADOILOGICAL DESCRIPTION CLASSIFI7. S. WASTE 9a 10. SURFACE 11. 12.APPROXIMATE 13. CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDMIDUAL RADIONUCLIDES AND ACTIVITY (MB.q) AND AS-Co.nA IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION . ))5(0 DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORM/ % CONTAINER TOTAL: OR CONTAINER TOTAL ACTIVITY AU-CbaleA NUMBER/ DESCRIPTION WEIGHT LEVEL ApAI/O =2 (See Note 2 CONTAINER MEDIA CHELATINGAGENI CHELATING AND RADIONUCLIDE PERCENT UnmtablI GENERATOR (See Note I & JrE3) S Note 2A) f.o3) (See Note 3) AGENT "W$3 0 ID NUMBER(S) Note 1A) (g3) O) n ALPHA BETA- T) IFP0.1% .... C-Class C .tOg.) .. r ALPHA GAMMA .. ... RADIONUCLUDES ..... pCn MB MCi 

Total 3.5224E-01 9.5200E-03 

2321` 4 29.39-H NA NONE/NP C-14 1.00000E+01 1.0064E-l1 2.7200E-03 AS 0.21 292-57 4.&O.OE-06 NP 3.,2400. 9.20 H-3 1.00000E+01 1.0064E-01 2.72002-03 
NP Sr-90 5.00000E+01 5.0320E-01 1.36002-02 

7.36 0.32 "8.00E.02 NP 2.0000&02 7.30 Subtotal 7.0448E0-1 1.9040E.02 

Total 7.0448E-01 1.9040E-02 

231 4 29,39-4 NA NONE/NP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS a.2i .292± o0.0000705 NP .4400E-M0 ozo H-3 1.00000E+01 1.0064E-01 2.72a0E-03 
NP Sr-90 5.00000E101 5.0320E-01 1.3600E-02 

7.39 0.32 O0.000E.03 NP 2.11000E0.2 7.U9 Subtotal 7.04482-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

237/1 4 29,30-H NA NONEINP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 0.21 29S2.0 <1.0EEOE.04 NP 0.3400E-00 0.20 H-3 1.00000E+01 1.00642-01 2.7200E-03 
NP Sr-90 5.00000E+01 5.0320E-01 1.3600F--62 

7. . .c2 .0.3r20000N 0 7.3s Subtotal 7.0440E-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

240M 4 2%3M NA NON, JNP C-14 1.00000E+01 6.6970E-02 1.8100E-03 AS 0.21 201.0•0 1.EooE.o04 NP 3.240.0M. 0.20 H-3 1.00000E+01 6.6970E-02 1.8100E-03 NP Sr-90 5.00000E+01 3.3559E-01 9.0700E-03 

7.29 0. ..11.0m.02 NP L.oooE-402 7.3S Subtotal 4.6953E-01 1.2690E-02 

Total 4.6953E-01 1.26902-02 

FORM S41A (100A)

e e
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST4NUMBER 

WASTE-MANIFEST 4032-01-003 
3. PAGE 19 OF 24 PAGE(S) bp[j ESCRlP1ION 

WASTE DESCRIT IN FOR EACH WASTE TYPE IN CONTAINER 
6.WASTE PHYSICAL DESCRIPTION 14. CHEMICAL 0E CRIPTION 15. RADIOLOGICAL DESCRIPTION CLASSIFI.  S. 6. 7. 5 WASTE a. 10. SURFACE Ii. 12.APPROXIMATE 13. CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTIVITY (MBq) AND AS-Clan A Stable 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION .. l8gIQ0-25 DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORM/ % CONTAINER TOTAL OR CONTAINER TOTAL ACTIVITY AU-l-Css A NUMBER I DESCRIPTION WEIGHT LEVEL dpoOO om2 (See NoWe 2 CONTAINER MEDIA rHELATING AGEN CHELATIN AND RADIONUCLIDE PERCENT Unstable GENERATOR (See RNet I & N. ote 2A) .iSL. (See Rot.eS) AGENT B-Class 5 ID NUMBER(S) Note IA) ( (3 Ik5) mSv0nf- BETA- 113 I".1% C-Clas3 C It-) . _____ ALPHA RADIONUCLIDES DCI/om Meg 1CI 

Total 5.8608E-01 1.5840E-02 

251m 4 29.39-H NA NONE/NP C-14 1.00000E÷01 8.3990E.02 2.2700E-03 AS 0.21 247.21 1.0000E-04 NP 3.OSE-0. 0 H-3 1.00000E+01 8.3990E-02 2.2700E-03 
NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02 

7,35 .27"/ <01.E-02 NP 2,0000E#2 7.35 Subtotal 6.8608E-0" 1.5840E-02• 

Total &8608E-01 1.5840E-02 

257J1 4 29,35-H NA NONEfNP 0-14 1.00000E+01 8.3990E-02 2.2700E-03 AS 0.21 247.211 -1=09o.-04 NP 3.1480-e. 020 N 9-3 1.0000E 0-0 8.390GE-02 2.2700E-03 
NP S 5.00000E+01 4.1810E-01 1.13002-02 

7.3 0.27 1.ooo.2 NP 735 Subt-otal 5.86082,01 1.5840E-02 

Total 5,8608E-01 1.58402-02 

531 29-H NA NONEJNP C-14 1.00000E+01 8.3990E-02 2.2700E-03 AS 0.21 _ 7._ t _.000-04 NIP _OE2 H-3 1.00000E+01 8.3990E-02 2.2700E-03 
NP Sr-90 5&00000E+01 4.1810E-01 1.1300E-02 7.35 O7 o1.oo'001'- NP 10000Fo0 7.3 Sut-otal .86082E-01 1.6840E-02-.  

Total 6.8608E-01 1,5840E-02 

s, 13- NA NONE/NP C-14 1.00000E+01 8.3990E-02 2.27001-03 AS 5.21 247.21 '1.00EEE-04 NP 3-340E.6 0.2 H-3 1.00000E+01 8.3990E-02 2.2700E-03 
NP Sr-9O 6.00000E+01 4.1810E-01 1.1300E-02 

7.35 .27 4tI -. 1l. NP 7.0000E+O2 7.3 Subtotal 5.8608E-01 1.5840E-02 

total &.8608E-01 1.5840E-02 

FORM 541A (10-) "

(
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

4032-01-003 

WASTE MANIFEST 
COTIJP • W "" C TCI YIUII~3. PAGE 22. OF 24 PAGE(S) 

"U0ISUSALLUN NR' :2 GKIPTIUN CONTAINPI ANQ W _ WASTE DESCRIPTION FOR EACH WASTE TYPE IN C NTAJNER S67WASTE 
'_"_ PHYSICAL OESCRIPTON 14. CHEMICAL DESCRIPTION 15. RADIOLOGICAL DESCRIPTION CLASSIFICATION 

6. 7. 8. WASTE 9. 10. SURFACE 11. 1Z. APPROXIMATE 13. AS-CAIA 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCLIDES AND ACTIVTY (MBQ) AND Stable 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION _JO DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORW % CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY AU-Clss A 
NUMBER/ DESCRIPTION WEIGHT LEVEL dpnn)

10 
=m2 (Sea Note 2 CONTAINER MEDIA CHELATING AGEN; CHELATING AND RADIONUCLIDE PERCENT Unstale 

GENERATOR (See Nole I & 4mL & Note 2A) . (See Note 3) AGENT S-Cam 8 
ID NUMBER(S) Note 1A) ( (kD)) ./h ALPHA BETA- (FT3) IF.0,1% C-Clss C 

ftt-n r ALPHA GAM•_A_ _ RADIONUCLIDES MC, MIo mi 

283/1 4 2-H NA NONE/NP C-14 1.00000E+O1 1.6798E-02 4.5400E-04 AS 
O.21 65.77 <8.01300E.0S NP 3.2E400E.6 0.20 H-3 1.00000E+O1 1.6798E-02 4.5400E-04 

NP Sr-90 5.00000E+01 8.3990E-02 2.2700E-03 

7.20 0.07 <S.SoE.03 NP 3.0oo0+02 1.31 Subtotal 1.1759E-01 3.1780E-03 

Total 1.1759E-01 3.1780E-03 

28611 4 29.39-H NA NONEJNP C-14 1.00000E+01 8:3990E-02 2.2700E-03 AS 
0.21 247.21 .1.5ooo6-o4 NP 3.3400E-0W 0.20 H-3 1.000001+01 8.3990E-02 2.2700E-03 

NP Sr-90 5.00000E+01 4.1810E-01 1.1300E-02 

7.35 0.27 o1.000E-02 NP 2.0000E602 7.35 Subtotal 5.8608E-01 1.5840E-02 

Total 5.8608E-01 1,5840E-02 

287/1 4 2N.3"-H NA NONE/NP C-14 1.00000E+01 6.6970E-02 1.8100E-03 AS 
0,21 291.80 4100066-04 NP 3.3400E-0E 0.20 H-3 1.00000E+01 6.6970E-02 1.8100E-03 

NP Sr-90 5.00000E+01 3.3559E-01 9.0700E-03 

7.05 022 a 1.oooE-o2 NP -.000,=E02 7.35 Subtotal 4.69535-01 1.2690E-02 

Total 4.6953E-01 1.2690E-02 

2N/ 4 30.29.- NA NONE/NP C-14 1.000000E+01 5.0320E-02 1.3600E-03 AS 
0cm 1NA. 41.00006-04 NP 3,34=05-N, 0.20 11-3 1.00000E+01. 5.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.80004E03 

7,35 A .17 1 1.000E-02 NP LoooE-0002 7.30 Subtotal 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

23Wl 4 29,39-H NA NONE/NP C-14 1.00000E+01 6.6970E-02 1.8100E503 AS 
0.21 201.95 <l.00505.E4 NP 2460E-0-0 0.20 H-3 1.00000E+01 6.6970E-0 1.8100E-03 

NP Sr-90 5.00000E+01 3.3569E-01 9.0700E-03 

7.0 0.22 <1.0005-02 NP Z.OOMS+=2 7.35 Subtotal 4.6953E-01 1.2690E-02 

FORM 541A (10-99)

( t





UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST

Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

MAN4032-01-003 

I-3. PAGE 24 09 24 PAGE(S)
UP,.ITAINFR ANDl WASTE nF-rN 1 TIoN , |NmTt IW r) AS DESCRIPTI0N FOR EACH WASTE TYPE IN OTAINER I .WASTE 

15. ADILOGIALOZRIPIONCLASSIFIPHYSICAL DESCRIPTION 4 M .IPTION 15. RADIOLOGICA ESCRIPTION CATION 
5.B8. WASTE '9. 10, SURFACE 1 IAPPROXIMATE 13. AS-ClassA 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDIVDUAL RADIONUCLIDES AND ACTIVITY (MBq)AHO StAND 
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION .MflL=2. DESCRIPTOR VOLUME(S)IN ORSTABIZATION CHFIAL FORM) % CONTAINER TOTAL, OR CONTAINER TOTAL ACTIVITY' AU,.Cl A 

NUMBER/ DESCRIPTION WEIGHT LEVEL dlpE100 Er2 (See Note 2 CONTAINER MEDIA HELATING AGEN CHELATING AND RADIONUCUDE PERCENT Unstable 
GENERATOR (See Note I & . Note 2A) (See Note $I AGENT B-Clas B 

ID NUMEEPRS) Note 1A) 10) (ko) mSvor BETA. Or- IF>0.1% C-Class C 
ALPHA r h __AMMA RADIONUCLIDES pCl•/t I MBa MCI _ 

s~p,•mTota*4,.5432E+01 1.2279F-+00 
Shwpment Tetil .43E0 .27E 

21.4A2 19363.14 

745.70 21.39

( (

FORM 541A

FORM 541A (10-95)





"WASTE SHIPMENT RECORD 

1. Work site (Generator): Owner's Name Owner's 

Name 1US Army Corps of Engineers - Baltimore Dist. telephone no.  
Maili'ng Address CENAE-EN-HI. 10 South Howard Street St. Alban's VAECC 

6lty/State/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, MR 02(9 

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: 
Cit /State/Zi Clive, UT 84029 

Physical Interstate 80, Exit 49 Profile No. 4 0 3 2 
Site Location Clive. [IT 84029 

4. Name and address of responsible agency 

5. Description of materials 6. Containers 7. Total quantity 
No. Type m3 (yd3) 

RQ, ASBESTOS, 9, NA2212, IIi I• ( , 3 
RQ= 1LB (ONE POUND) 3 5•-S 

8. Special handling instructions and additionalnformation (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.

Printed/typed name & title , Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

Add•,,ressdn telerrphone no.  

1ý1. Transporter 2 (Acknowledgment of receipt of materials) 
Printed/typed name & title Signature Month Day Year 

Address and telephone no.  

12. Discrepancy Indication space Rejected: 
Yes El No E3 

13. Waste disposal site owner or operator: Certification of receipt of asbestos 
materials covered by this manifest except as noted in Item 12.  

Printed/typed name &title Signature Month Day Year

ORIGINAL RETURN TO GENERATOR



* I . Radiological sLurv~i 
5 OP-001-02 Radiological Survey Sheet* fLocation:RW #Sre# 

iia

O P-001C S1 5 CABRERA SERVICES, INC.Pae5o 1











Envirocare of Utah, Inc. 8. MANIFEST NUMBER 
FORMiI 640A (Uso this wnbors mag OVc 

UNIFORM LOW-LEVEL RADIOACTIVE 4032-01-001 

WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAGE 5 OF 7 PAGES 

11 U.S. DEPARTMENT OF TRANSPORTAT1ON OESCRIPTION 12 13. 14. 15. 16. 17. 18, TOTAL WEIGHT 19. IDENTIFICATION 
P(Md =ropre==ppingfname. hazadA€ UN D numGEw. DOT LABEL TRANSPORT PHYSICALAND INDIVIDUAL TOTAL PACKAGE ACTIVITY LNA/SCO OR VOLUME NUMBER OF 

adany ¢dctioma inormatio~ RADIOACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES Maq aMC CLASS (Use appiwpae uwiw PACKAGE 

Radioactive material, excepted package-limited quantity of NA NA Solid INA. C-14 H-3 Sr-90 5.8608E-01 1.5840E-02 NA 545. LBS; 7.35 209 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA NA Solid /NA C-14 H-3 Sr-90 7.0448E-01 1.9040E-02 NA 645. LBS; 7.35 211 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 7.0448E-01 .9040E-02 NA 645. LBS; 7.35 212 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 7.0448E-01 1.9040E-02 NA 645. LBS; 7.35 214 
material, 7, UN29g0 FT3 

Radioactive material, excepted package-limited quantity of NA 4A SolId.NA C-14 H-3 Sr-90 .5224E-01 9.5200E-03 NA 345. LBS; 7.35 218 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C4-4 'H-3 Sr-90 1.17592-01 p.1780E-03 NA 145. LS; 7.35 220 
material, 7, UN2910S FT3 

Radioactive material, excepted package-limited quantity of NA 4A Sold INA C-14 H-3 Sr-90 7.0448E-01 .9040E-02 NA 645. LBS; 7.35 222 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA M Solid INA C-14 H-3 Sr-90 7.0448E-01 1.9040E-02 NA 645. LBS; 7.35 223 
material, 7, UN2910 FT3 

Radioactive material, excepted packagelimited quantity of NA 4A Solid INA C-14 H-3 Sr-90 3.5224E-01 9.5200E-03 NA 345. LBS; 7.35 226 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4 Solid INA C-14 H1-3 Sr-O0 35224E-01 95200E-03 NA 345. LBS; 7.35 227 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 7.0448E-01 1.90402-02 NA 645. LBS; 7.35 229 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H4-3 Sr-90 5.8608E-01 .5840E-02 NA 645. LBS; 7.35 230 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-90 7.0448E-01 .9040E-02 NA 645. LBS; 7.35 231 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA M Solid INA C-14 H.-3 Sr-90 1.1759E-01 .1780E-03 NA 145. LBS; 7.35 234 
material, 7, UN2910 • FT3 

Radioactive material, excepted package-Ilmited quantity of NA A Solid INA C-14 H-3 Sr-90 7.0448E-01 .9040E-02 NA 645. LBS; 7.35 235 
material, 7, UN2910 IF73 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C-14 H-3 Sr-SO 5.8608E-021 .58402-02 NA 545. IBS; 7.35 239 
material, 7, UN2910 FT3 

Radioactive material, excepted package-lImited quantity of NA 4A Solid INA C-14 H-3 Sr-90 .953E-01 1.2690E-02 NA 445. LBS; 7.35 242 
material, 7, UN2910... "" FT3 

Radioactive material, excepted package-limited quantity of NA Solid INA C-14 H-3 Sr-90 56953E-01 1.2690E-02 NA 445. LBS; 7.35 245 
material. 7, UN2910_ FT3 

FORM S4OA(10-9)

( (





0
Envirocare of Utah. Inc. & MANIFEST NUMBER 

FORIMi M0A (Use This n on all continuation 

UNIFORM LOW-LEVEL RADIOACTIVE 4032-01-001 

WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAGE 7 OF 7 PAGES 

11. U.S. DEPARIMENTOF TRANSPORTATIN GDESCRIPTION 12. 13 14 1 16. 17. 18. TOTAL WEIGHT 19. IOENTIFICATION 
(ildudhig prqwer sNpping nane, hIard dam% UN I0 numsbe, DOT LABEL TRANSPORT PHYSICAL AND INDIVIDJA. TOTAL PACIKAGE ACTIVITY LSAISCO ORVOLUME NUMBER OF 

eld any 9itional inonfwolan 'eRADIOACTIVE INDEX CHEMCAL FORM RADIONUCUDES MSq MCI CLASS (Use appropiate unit) PACKAGE 

Radioactive material, excepted package-limited quantity of NA NIA Solid INA C-14 H-3 Sr-90 4.6953E.O1 |.2690E-02 NA 445. LBS; 7.35 302 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA NA Solid INA C-14 H-3 Sr-90 -3510E-01 3.3540E-03 NA 245. LBS; 7.35 304 
material, 7, UN291O FT3 
Radioactive material, excepted package-limited quantity of NA Q Solid INA C-14 H-3 Sr-90 3.1759E-1 .1780E-03 NA 145. LBS; 7.35 305 
material, 7, UN2910 FT3 

Radioactive material, excepted package-limited quantity of NA 4A Solid INA C.14 H-3 Sr-a0 1.1759E-O1 3.1780E-03 NA 145. LBS; 7.35 306 
material, 7, UN2910 FT3 
Radioactive material, excepted package-limited quantity of NA YA Solid INA C-14 H-3 Sr-90 1.1759E-O1 3.1780E-03 NA 145. LBS; 7.35 309 
material, 7, UN2910 FT3 

FORM 540A (10-SB)



(

FORM so Elvilro•ar of Utah_ Inc 1. MAMWR-977T =OLS------------...... 
'nI

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

CONTAINER AND WASTE DESCRIPTION 

Additional Nuclear RegulatoQ Commissi NRC) Requ i.rements for Control, Transferand %isposal 0o" Maoactive Waste

___________ DISPOSAL CO ANERE ýIPTI ______

CONTAINER 
IOENTIFICATION 

NUMBER I 
GENERATOR 
I0 NUMBER(S)

CONTAINER 
DESCRIPTION 

(See Note I & 
Note IA)

7.

VOLUME 

(t3)

08. WASTE 
AMO 

CONTAINER 
WEIGHT

9.  
SURFACE 

RADIATION 
mENEL 
m~wr

(

NUMBER OF SPECIAL NUCLEAR MATIAL forest__s)i 2. MANIFEST NUMBER 
PACKKGES/ NET WASTE NETWASTE 4032-01-001 
CONTAINERS VOLUME WEIGHT . U U-235 Pu TOTAL •3 2,63IR 546.76... 3. PAGE I OF 24 PAGE(S) 

M3 2*63 15467.76 103 B3 757.05 Ion 17.05 NP NP NP NP 4. SHIPPER NAME 
ACTRVTY U.S. Army Corps Of Engineers 

ALL NUICUDES TRITIUM C-14 TC-S9 1-129 SOURCE 

MBq 4.0
03

5E+OI &7203E.0 1 NP NP SHIPMENT ID NUMBER

10. SURFACE 
CONTAMINATION 

ALPHA BETA.

4____ mr0nmr G ' ...... l C-C/ass C 
3,1- C-1_ 4 _ -RAGIONUCUDAS pC/m " mCI 0 11310N NA NONE/NP C-14 1.000008101 3.3559E-02 9.07002-04 AS 0.21 111.13 00.00OE-05 NP 3.3400E-O 0.20 4H-3 1.000001+01 3.3559E.02 9.0700.E04 

NP Sr.90 5.00000E+01 1.67982-01 4.5400E-03 7.30 o0.12 4000-03 NP 2.05050E+2 7.3M Subtotal 2.35102E-01 6.3540E-03 

Total 2.3610E-01 6.3540E-03 

o1o11 4 30,30-H NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E-04 As 0.21 111.13 .00.EQE-O NP 140-0 0. H.3 1.000002E01 3.3559E-02 9.0700E-04 NP Sr-6O 5.00000E+01 1.6798E-01 4.5400E-03 7.30 0.12 <3.0o00.03 NP 2.o00Ooo 7.3 Subto--ltal 2.3510E-01 5.3540E-03 

Total 2.3610E-01 6.3540E-03 

0131 4 
'NA NONENP C-14 1.000002+01 3.3559E-02 9.0700E-04 As 0.21 111.13 <&.000.OS NP 3.400E0.216 H-3 1.00000E+01 3.3559E-02 9.0700E-04 

UP Sr-90 5.00000E+01 1.6798E-01 4.5400E-03 7.35 0.12 <3.000E-.0 NP 1.00006+0 735 Subtotal 2.3510E--01 6.3540-03" 

Total 2.35102-01 6.354OE-03 

NOTE 1: Cononeer Deoopdon Codes. For ooloorar I Noto IAI Bulk Packaging De .llon Cod.- I NOTE2 : Waflte scitor Coda&. 'Chom u o =ut.aw...*k .t -

11.  
WASTE 

DESCRIPTOR 
(See Note 2 
& Note 2A)

- PHYSICAL DESCRIPTION
12. APPROXIMATE 

WASTE 
VOLUME(S) IN 

CONTINER

1.54GE-. UNP I NUP

13.  
SOUIDFICATION 

OR STABILIZATION 
MEDIA 

(See Note 3)

CHEMICAL FORM/ 
3HELATING AGENT

SJ15. RAOIOLOGICA

WEIGHT 

CHELATING 
AGENT

4032-01-001

CATION 
AS-Claos A 

StabWe 
AU-ClassA 

Unstable

INDMIIDUAL RAOIONUCLIDES AND ACTIVITY (MSq) AND 
CONTAINER TOTAL, OR CONTAINER TOTALACTIVITY 

AND RADIONUCUDE PERCENT

note 2A. Specif Wade DerUiptions 
(Choos all appable codes.) 

II Oftaaered 
H SOWi I Combustible 

K Air Fitaion Filer 
L Asbestos

Not 3: Solidification and Gabililatlon Media Codes. (Choote up to 
thre ewtdc-h prOdomlate 

6
y veomn.) For lnie meeato &dsposal sile 

otruchmaI stability rehmente, tstwfooeolcal code moot be folowed 
by =-" and the media vendor and bmrId manst enst ase* be Idenetlted 
In Iter 13. Code 100=NONE REQUIRED 

Solidificatio f0. Cemeot 94. Voyl Ese- Styrne 
91. Concrete 00. 0-,w. De 

(en ) In ite m 13, w 
02. E itumen additional page 
93. Viryl CQodd 100. None Rquired.

S.

wast requmng dliposal In approved sbutmral ovam
pool the Wrtedoal cod@e ao. be followed by .OpOK 

I Wooden Bo=orCrate 9. Dernmkofit 
2. Metal Box 10.GaoCyftw 
3. Plasie Drm or Paol 11. BultK Unpacaged Waoe 
4. Metal Drm a1 Poll 12. Unrpso ged Cpmponeots 
S. Metal Tank of Liner 13. High Integrity Contaor 
D. CotmetoTanOfLiner 19. 0ther. Oesorbelnfem6.  
7. PolyeileneTankorL Un-er oaddilont page.  
3. Fiberllass Tao* or Uner

.. FORM 541 (10"M0

30. C•l:Wo 29. DoemaIn Rubble 38. Evaporator -Soeonm%,dgsV 
21. kidedraWoAol 30. CatonlS W.loolog e C~ocools&e 
32. Soil 31. AIko to-eodomgo Media 39. Corpactble Trash 
23. Gas 327 Mixd Bed Ion- ge Media 40. Noacopoibie Trash 
24. Oil 33. Coaetmnred Equqpmot 41. Ankmal Catrcoo 25. A - Lqud 4 0t L4 W o Uq ( po) 42. B ,lI Meatal ee 
20. FEW MedSa 35.X Glastsao orLW,ý,e aniral carcass) 
27. Medcalnco RPa 3r. Sealed SO wo j.eOe 43. Acvtved Malena 
20. EPAofStste 37. Paint Ge Pla -O. O"W, 0Describe in Item 11, 

Hazardous or additional page

[

S.WASTE

FORM 541 (10-96}

S... ... V

(tons4 NA

N
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFESTJ 4032-01-001 
Q ~WASTE NF ESPT~I -3. PAGE 5 OF 24 PAGE(S) 

VIS IA4N.U T M iiUN .... _WASTEr DESCRIP"n NFO WASTE TYPE IN CONTAINER 16WASTE 
PHYSICAL DESCRIPTION 14 cHEMICAL DOE CRIPTION 15. RADIOLOGICAL DESCRIPTION CLASSIFI5. 6. 7. S. WASTE 9. 10. SURFACE Il. 1Z. APPROXIMATE 13. 

CATION 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INOMDUAL RADIONUCLDES AND ACTIVITY (MSq) AND Stable IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION e DESCRIPTOR VOUME(S)IN ORSTABILIZATION CHEMICALFORME % CONTAINERTOTAL;ORCONTAINERTOTALACTIVITy AU-ClassA SNUMEMI DESCRIPTION WEIGHT LEVEL dpw0100 cm2 (See Note 2 CONTAINER MEDIA CHELATING AGENT CHELATIN AND RADIONUCLIOE PERCENT Unstable GENERATOR (See Note I & & Note 2A) (See Note 3) AGENT B-Cas B ID NUMBER(S) Note 1A) ( S M7PHA BETA- (PT3) IF>O1% C-Class C ..,S. ,,,,a,, 2GAMMA RADIONUCLJIES pnftn M- , - maI _ _ 

Total 2.3610E-01 6.3540E-03 

748ME 4" '' NA NONFJNp C-14 1.00000E+01 1.679812-0 4,5400E-04 AS 
om2 6&7 -. ,0000E-05 NP 3.MN04 H01"-3 1.00000E+0 1.78-245400E-04 

NP Sr-90 I5.00000+01 8.3990E-02 2.2700E-03 
7.35 0.07 <8.0OoE-03 NP 10005.302 7.35 Subtotal 1.1759E-01 3.1780E-03 

Total 1.1759E-01 3.1780E-03 

047/1 4 EL-?NA N.SONEW.0 C-14 1.00000E+01 1.6798E-02 4.5400E-04 AS 01 GT &ME N 3O4 . H-3 1.00000E+01 1.6798E-02 4o5400E-04• 

'7.30 0.57 4.EBE-03 NIP 2.100D0& 7.3W Subtotal 1.17592-01 3.1780E-03 

otal 1.1759E-01 3.1780E-03 

o48ti 4 3N1 NA NONEWNP C-14 1.00000E+01 1.6798E.02 4.5400E-04 AS 1 60.7 45mOE-05 NP 3.34.E46 020 H-3 .O.0000E+01 1.6798E-02 4.5400E-04 --
Nw Sr-90 5.00000E+01 8.3990E-02 2.2700E-03 

7.3• 0.0?7 &5ONE-0 NP 2M.00E4=o, 7.ss Subtotal 1.1759E-01 3.1780E-03 

Total 1.1769E-01 3.1780E-03 

o40/I 4 
NA NONEMP C-14 1.00000E+01 1.6798E-02 4.5•4002-04 AS 0.m1 45-7 48.00IME-0B NP A3405B.B 0 H-3 1.00000E+01 1.6798E-02 4 E400E-04 

NP Sr-90 5.00000E+01 8.3990E-02 2.2700E-03 7.3 0.07 -.UMoE-0o NP .o0500BoO T.3 Subtotal 1.1759E-01 3.1780E.03 

" iI Total t.1759E-01 3.1780E-03 

FORM 541A (10-WB)



FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 
4032-01-001 

• WA TE M NIFE T '"3. PAGE 6 OF 24 PAGE(S) 

DISPOSAL_._ _N'______ _IP I ION WAST Mun 2gJ bLO NTWI IAT7 1 FE DESCRIPTION FOR EACH WASTE WE" IN CONTAINER 3 6-WASTE "'"PHYSICAL DESCRIPTION 14, CHEMICAL. DESCRIPTION iS. RADIOLOGICAL DESCRIPTION CLASSIFI' CATION "". 6 7 8. WASTE a. 10. SURFACE 11. 12. APPROXIMATE 13, AT-ClOssA 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INODDUAL RADIONUCLIDES AND ACTIVITY (M"q) AND St-we 

IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION .MBdO =2 DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORMP % CONTAINER TOTAL1 OR CONTAINER TOTAL ACTIVITY AIJ.Cias A "NUMBER/ DESCRIPTION WEIGHT LEVEL dpoV00 *50Q (See Note 2 CONTAINER MEDIA HELATINGAGEN' CHELATING AND RADIONUCUIDE PERCENT Uswoe 
GENERATOR (See Notle I 52a & Note 2A) ¶I~I '(see Hote 3) AGENT B-Class B 

I NUMBER(S) Note 1A) (t01) (kg) msvOO ALPHA BETA-' 1 P) IFP0.1% pC__ __C-Class C .. i4nn1. mr..JItIIr GAMMA ______ _____ ______ _____ RACIONUCLIDES p~/q M~ mCi ____ 

o01 4 3G-N NA NONEINP C-14 1.00000E+01 1.6798E-02 4.5400E-04 AS 
Q21 65.77 8.5000E-os NP .34o0C-E0 0.20 H-3 1.00000E+01 1.6798E-02 4.5400E-04 

NP Sr-90 5.00000E+01 8.3990E-02 2.2700E-03 
7.35 0.07 ýo&OOE-03 NP 40000+802 7.35 Subtotal 1.1759E-01 3.1780E-03 

Total 1.1759E-01 3,1780E-03 

05111 4 29,L-NL NA NONENP C-14 1.00000E+01 5.0320E-02 1.3600E-03 As 
0.21 156.40 <O.000E-05 NP 3•.4OEE-6 o.s- H-3 1.00000E+01 5.0320E-02 1.3600E.03 

NP Sr.90 5.0000E+01 2.5160E-01 6.8000E.03 

.7.35 0.17 8.O00E.03 NP ZOOO5E020 7.30 Subtotal 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9.5200S-03 

"007/1 4 399-H NA NONE/NP C-14 1.00000E+01 3.35595-02 9.07GOE-04 AS 

0-21 111.13 <.0OWOE-05 NP 33400-0. O.2O H-3 1.00000E+01 3.3559E-02 9.0700E.04 
NP Sr-00 5.000005+01 1.6798E-01 4.5400E-03 

7.3 0.123 <1.0015-03 NP 10000o1+2 7.35 Subtotal 2.3510E401 6.3640E-03 

Total 2.3510i.01 6.3540E-03 

WWI 4 39,29-H NA NONF0NP C-14 1.00000E+0l 3.3559E-02 9.0700E-04 AS 
0.21 111.13 <8.000-0O0 NP 3-.4000-00 O0. H-3 1.00000E+01 3.3659E-02 9.0700E-04 

NP Sr-90 5.00000E+01 1.6798E-01 4.54001-03 

7.39 0.12 <-O•E-0043 NP 2.00000.03 7.35 Subtotal 2.3610E-01 6.36402-03 

Total 2.35102-01 6.3540E-03 

OUR 4 39,2"-N NA NONE/NP C-14 1.00000E+01 3.3559E-02 9.0700E.04 AS 
0.21 111.13 4&.0050OE40 NP 3.3400E4- 0.2 H-3 1,00000E201 3.35592.02 9.0700-E04 

NP Sr-O90 5.000002+01 1.6798E-01 4.5400E-03 

17.3 0.12 E5-m NP 2OOOO.E02 7,5 Subtotal 2.3510E-01 6.3540E-03 

FORM 541A(10-96)
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FORM ,41A UNIFORM LOW-LEVEL RADIOACTVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 
WASTE MANIFEST 4032-01-001 
fWASTE MANIF E T 

1 3. PAGE 7 OF 24 PAGE(S) 
UIIiSFUA1"4';UNIA'4bMd ftb"*QK1IJIUN ......~g AN IT -- C1nIN(Qj~ AQ WA-M -0E-3r N FOR EACH WNASTETIYPE IN C )NTAINE'R .... . 16.WASTE 

PHYSICAL. DESCR"PTN 14. CHEMICALDE:CRIPTION 1& RADIOLOGICAL DESCRIPTION , CLASSIFI
5. 7. 8. WASTE 9. 10. SURFACE 11. 12.APPROXIMATE I& CATION AS-ClassA 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INOMDUAL RADIONUCLIDES AND ACITY (MB) -AN Stab IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION 81 DESCRIPTOR VOLUME(S)IN ORSTABLIZATION CHEMICALFORW % CONTAINER.TOTAL;OR CONTAINERrOTALACTIVITY AU-ClaSSA 
NUMBER DESCRIPTION WEIGHT LEVEL dpa/:VJW=2 (See Nort2 CONTAINER MEOIA CHELATING AG"I CIHELATING AND RADIONUCUDE PERCENT Unstable 
GENETO SeWlI NtAI 4)... (So. NMt 3) AGENT B-ClasB ID NUMBER($) Nole 1A) (?13) (kg) Js2 A BETA- IFlp.1% C-Class C 

ALPHA__ RADIONUICIJDES PCU mo -mCI 

Total 2.3510E-01 6.3640E-03 

0o01 420.3M NA CON-NP C'14 1.00000E+01 1.0064E-01 2.7200E-03 AS 
.21 317 <3`00•E-00 NP 3.40-06 oo-3 : 1.00000-+01 1.0064E-01 2.7200E-03 

NP -90 6.00000E+01 5.0320E-01 1.3600E-02 
7.35 0.32 <8.0008-03 NP M000.0E* 7M Subtotal 7.044E20t 1 -.  

Total 7.0448E-01 1.9040E-02 

0911M 4 29,. NA NONE.P C-14 1.00000E+01 1.0064E-01 2.7200E.03 AS 

o. 92m' 008.0 NP 3..o.2o 1W-3 - 1.000002E+O 1.0064E-01 2.7200E-03 

NP 3r-90 6.000002+01 &.0320E-01 1.3600E-02 
7.36 3 a0D0O.E.-03 NP 2M09-00 7X, Subtotal 7.04481-01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

15421 NA NONF4Np C-14 1.00000E+01 1.0064E-01 2.72002-03 AS 0.21 212.57 48•0•W-05 NP 3-400E-Ce 1'1-3 1.00000E+01 1.0064E-01 2.7200E-03 
NP Sr-SO &.000005+01 5.0320E.01 1.3600E.02 0 

7..5 0.. 4aooo1.85 NP 1.oo0oe0oE0 Subtotal 7.044 -0" 1 1.90402E-02 

Total 7.04481-01 1.9040E-02 

owl 4 2 N4NSp C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS o.21 32,167 <400008. NP "40e mO. -H-3 1.000002+01 1.0064E-01 2.7200E-03 
NP Sr-90 6.00000E+01 6.0320E-01 1.3600E-02 

7.35 &.32 -8.005-03 NP 2.00088003 Subtotal 7.0440E-01 1.90401-02 

"___Total 7.0448E-01 1.9040E.02 

FORM 641A(10-96)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocae of Utah. Inc. 2. MANIFEST NUMBER 

432-01-0 WASTE MANIFEST 
r C N Q A .tI WVA GTF n F lP J N Ct)~1M I s~NIIA 3. PAGE 9 OF 24 PAGE(S) 

..05A WA.tTN nXM CI OESCRIPTI ,N FOR • •TY PE IN C( WAINER ..... 6.WASI-a 
PHYSICALOAL.DPO 1 I CA PI N IS. RAOIOLOGICALDESCRIPTION CLASS•& 7. B. WASTE 9, ¶0. SURFACE 11. 12.APPROXIMATE 13. CATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDMDUAL RADIONUCUDES AND ACTIITY (Maqj AND AS-Cls IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION _Bc10 DESCRIPTOR VOLUME(S)IN OR STABSLIZATION CHEMI.AL FORMI % CONTAINER TOTAL: OR CONTAINER TOTALACTIVITY AU-ClasA NUMBER/ DESCRIPTION WEIOGT LeV dSW•100 ¢g (See Note2 CONTAINER MEDIA CHE.ATING AG C CIELATING AND RADIONUCUDE PERCENT Unstable GENERATOR (S, Nets 1 & A Nate 2A) (See Nft 3) AGENT B-Class a ID NUMBER(S) NEyr BETA- IP'o¶% C-Class C Noe 1)mr A____ GAMMA 

RAOIONUCLIDES yClg Meg mCI 

Total 3.5224E-01 9.5200E-03 

12711 4 39.29-., NA NONEJNP C-14 1.00000E+01 5.0320E-0;l 1.3600E-03 AS 
0.21 151049 <a.00001E0S NP 3-4ON-0 0.2w H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr-90 6.00000E+01, 2.5160E-01 6.8000E.03 
7.36 0.17 4.00-043 NP 240OE-02 7. Subtotal 3.5224Z-01 9.5200E--' 

Total 3.5224E-01 9.5200E-03 

13511 4 3029.-H NA NONEIMP C-14 1.00000E+0 1 5.0320E-02 1.3600E-03 AS 0.21 1004 ý4.000E- NP 3.34005-06 0.20 H-3 1.0 000E+01 5.0320E-02 4.3600E-03 
NP Sr-90 5.000002E01 2.5160E-01 6.8000E-03 

7.3s 0.17 0.0BOE-03 NP 2.000E+02 7.36 Subtotal 3.5224E-01 9.5200E-031 

Total 3.6224E-01 9.5200E-03 

1=1 4 39.,2-N NA NONEW C-14 1.000002E+01 5.0320E-02 1.360OE-03 AS "0.21 10l . 840(0001E-05 NP 3.340E-0 H -3 1.00000E+01 5.0320E-02 1.36001103 
NP St-SO 6.00000E+01 2.5160E-01 6.8000E-03 

7.3m 0.171 <M.OE43 NP 2000E 7. Subtotal 3.52242-01 9.5200E-0" 3 

= ==== 
Total 3.5224E-01 9.5200E.03 

74 30.3 "A NONEiN C4-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
0m1 1S0.<0 .. 00001.06 NP 334000-40 0.3 H-3 .1.00000M+01 5.0320E-02 1:800E-03 

NP Sr-SO 5.00000E+0l 2.5160-E-Ot 3.800E-03 
7.x 0.17 48.000-03 NP 2000E1 7.3 Subtotal 3.922415-01 9.5200E-03• 

Total 3.52242-01 9.5200E-03 

FORM 5411A 1I-0)
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 
4032-01.001 WASTE MANIFESTI 020-0 

WASTE M N E 
3. PAGE 10 OF 24 PAGE(S) 

La66USAL CONTA~INE g•:• •lP I IUN ________.............___W__TESCRIPTIONFOR__ACH WAST__TYPE IN CONTA(NER 15.WASTE 
PHYSICAL OESCRipmON 14. CHEMICAL DESCRIPTION 15. RADIOLOGICAL DESCRIPTION CLASSIFI

S. 7. 8. WASTE 9. 10. SURFACE 11. 12APPROXIMATE 13. AS-TIOA 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INOMDUAL RADIONUCLUDES AND ACTTY(MB) AND StMwe 

IDENTITION CONTAINER VOLUME CONTAINER RADIATION .Ja -y DESCRIPTOR VOLUME(S) I ORSTABLIZATION CHEIECALFORMt % CONTAINERTOTAL: ORCONTAJNERTOTALACTIVIIY AU-CL0ssA 
"NUMBER/ DESCRIPTION WEIGHT LEVEL dtIfoVOma1 2 (See Note 2 CONTAINER MEDIA CHELATING AGENI CHNEATIA AND RADIONUCLIDE PERCENT Unsle 

• GENERA'tOR isee NoteI & L &NoIO2AI . (See Note 3) AGENT .-Class 
ID NUMBER(S) Note 1A) -(3 I EY1v(h BETA- (Fi_)__1% C-Cimss C 

AL ALPHA _AMMA _ __ _ _ _ _ MCIONtClOSS .. .M . m~L 
138/1 439 A NONENeP C-14 1.00000.+0 5.0320E-02 1.3600E-03 AS 

0. 2 S11.4 <.000 2-05 NP 3034OBE- 0 020 H-3 1.00000E+01 5.0320E-02 123600E-03 
NP S*-90 5.00000E+01 2.5160E-01 6.8000E.03 

7.35 0.17 40`02E.03 NP s2.o0oi Subtotal 3,5224E-01 9.5200E-03 

Iotal 3.5224E-01 9.5200E-03 

41 .4- NA NONEJN C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
0.21 15,A94 'S.00O0E-0 NP IL.30E-5 60 H-3 1.000001+01 5.0320E-02 1.3600-E03 NP Sr-90 5.00000E+01 2.5160E-01 6.8000E-03 

7.35 0.17 -8.000E.03 NP 2.0000.2 Subtotal 3.5224E-01 9.5200E-03 

"Total 3.5224E-01 9.5200E-03 

14711 4 39.29-H NA NONEMNP C-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
0.21 156.49 <.00001!58 NP 3.340E-06 am H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP sr-so 5.00000E+01 2.6160E-01 6.8000E-03 

7.35 0.17 3.050E-03 NP 2.05004E 2.,I Subtotal 3.5224-01 9.52001-03 

Total 3.5224E-01 9.5200E-03 

1481 4 39,29- NONEMP C-14 1.00000E+01 6.03201-02 1.3600E-03 AS 
.21 15seA4 .. 0000E45 NP 34400E-14 0 H-3 1.00000E+01 5.0320E-02 1.36002-03 

NP Sr-90 5.00000E201 2.5160E-01 6.8000E-03 

7.3. 0.17 C0.00043 NP 2.O=E+O072 Sutotal 3.5224E241 9.52002E3 

Total 3.5224E-01 9.5200E-03 

149/1 43%2M NA NONE/NP C-14 1.OOOOOE+01 5.0320E-02 1.3600E-03 AS 
0.21 16040 <00000EOS NP &3.400E-W a.mO H-3 1.000002+01 5.0320E-02 1.3600E-03 

NP Sr-SO 5.00000E+01 2.5160E-01 6.80002-03 

7.3 0.17 <.0`0E-03 NP 2.0500•E. 4 Subtotal 3.6224E-01 9.5200E-03 

FORM 541A (10•0-)
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0
FOR M 641 U N F O R L O -L E E L A DI A C T V E .Envirocare o f Utah, Inc. 2. M ANIFEST NUM BER 

WASTE MANIFEST 44PA -E11-O0201 GES) 
Q ~~~ fNTAWNF ANn wAsTp np-mgC~iflJ (r:QWTi FO ECH YP INfp~f ER 3. PAGEOL11COF 24 - 0.WAS 

90.7. & WArST 0. 10. . SURFACE 11. 12.APPROIXI4ATE 1&. CATION CONTAINER AND SURFACE C .NT .N-.ON WASTE WASTE SOLIDIFICATION WEIGHT INDIVIUAL RADIONUCLIDESAND ACTIVnTY (MftAND AS-Class A IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION DESCRIPTOR VOUM() IN OR STABIUZ7ATION CHEMICAL FORMt %4 CONrPINERTOTAL.4 OR CONTAINER TOTAL ACIIYA~Stabl A1ME) DESCRIPTION WEIGHT LEVEL iggoo IS" Note2 VCONAIER MEDIA rELATINGA/SEN CHIELATIN AND RADIONUCLIDE PERCENT Unstabl 
GENERATOR 10S. NOW 18, Not* 2A) (S Noe3 AGENT~ B-CLass a 
to NUMBERS) NoW 16) m Aol ALPHA EEA F01 ____ C-ClassC ""M0 ___________ _____ _____ RADIONUCLIDES PIA M CIs 

Total 3.5224E-01 9.52OOE.03 

1014 
39.2"4 INA NONEINP C-14 1.00000E+01 5.0320E-02 1.3600E.03 As 0121 116&49 4.OEO0E.0 NP 340900. H-3 t.00000Eo.1 5.0320E -02 1.3600K.-03 - w Sr-9D S.0O(OOOE+01 2.5160E-01 6.8000E-03 7M3 0.17 18.01009-03 NP 2.00009+02 7.3m Subtotal &=24E-01 9.5200E-03 

Total &6224E-01 9.5200E-03 

14143.-HNA 
NONE/NP C-.14 1.00000E.01I 5.03=42.2 1.360015-03 As 0-21 lam.4 <4.0=139.0 UP 3.24=5944 0.z H-3 1.00000E+01 5.0320E-02 1.3600E-03 

NP Sr4O0 5.0G0000201 2.6160E-01 6.8000E-03 7.35 0.17 46.0001-103 NP 3.00009+02 7.U0 Subtotal 3.=Z2401 9.62001203 

Total 3.52242.01 9.52002403 

1ISO 4 3.-NNA NONE/NP C-~14 W.0000E+01 5.0320E-02 1.3600E-03 A 0m2 106.48 .00009-90 NP 3.24009.06 0.2 H-3 1.00000E+.01 6.0320E-02 1.360012-03 - - w Sr-SO 5.00000E+01 2.51602-01 6.80010E-03 7.35 0.17 0,0001543 NP 3.00000.0 7.3W Subtotal 352-0 .2E-0 

Total 3.5224E-01 9.5200E.03 

4%9- NA NONE/NP -14 1.00000E+01 5.0320E-02 1.3600E03- -AS 
1121 1156.49 4.00009.0 NP 33240090 8.30e H-3 1.00000E+01 5.0320E.02 1.36002.03 NP r-9O 5,00000E+01 2.61602E-01 6.8000E.03 7.35 6.17 ca.00o@3- NP X.000+024 7.38 ubtotal -3.5224E-01 9.52002.03 

Total 3M624E-01 9.52002403 

FORM 541A (10-96) -1 - - I



0.
UNIFORM LOW-LEVEL RADIOACTIVE 

WASTE MANIFEST

0
Envlrocare of Utah, Inc. 2. MANIFEST NUMBER 

4032-01-001

________ UI~AC ! 7IPIN CAnTrAINFIR ANnWST n0.WASTE=TI1 AMN UIýaPULSAL• WN I AUII'Ih- lDl:sGRIP TIUIN WSEDESCRIPT1ON FOR EACH WASTE YE.IN, ,CNTAINER 1.AT 

PHYSICAL DESCRIPTION 14. CHEMICAL D.3IpTON .... 15. RADIOLOGICAL DESCRIPTION CLASSIFI
.. 7. 8. WASTE 9. 10, SURFACE 11. 12.APPROXIMATE 13. 'CATION 

AS-Class A CONTAINER AND SURFACE CONTAMINATIOH WASTE WASTE sOUOIPICATION WEIGHT INDMOUAL RADION4UCLDES AM ACTIVITY (M8 o AND Stable 
IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION ~00 eL DESCRIPTOR VOLUME(S) IN ORSTABILIZATION CHEI4CAiLFORW % CONTAINER TOTAL; OR CONTAINERTOTALACTEIITY AU-ClaSS A 

NUMBER/ DESCRIPTION WEIGHT LEVEL dwp/Ioo00a (Se Note 2 CONTAINER MEDIA NHELATINGAGFM CHELATING AND RADIONUCLIDE PERCENT US$a1.e 
GENERATOR (See Note I & W a Note 2A) 4rL.. (See Note 3) AGENT "-Class B 

I NUMBER(S) Note 1A) (0D) (kg) .mftS A A IFA (.1 C-Class C 
_7_r _1-_, _MA R.PIAONVCLIDg§S OCVQq M80 moe 

1/1 4 39.29-H NA NONFJNP 0-14 1.00000E+01 5.0320E-02 1.3600E-03 AS 
0.21 151545 '•.000SE-S0 NP 3.2455-06 U, H'3 1.00000+01 5.0320E-02 1.36002-03 

.NP Sr-SO 5.00000 +012.5160E-01 6.8000E-03 

7.36 0.17 ILO0E4i NP 2.0e000E42 7.3 u"total 3.5224E-01 9.5200E-03 

Total 3.5224E-01 9.5200E-03 

ITSI 4 39.29-H NA NONEINP C-14 1.00000E+01 &.0320E-02 1.3600.E-03 As 
0.21 156.49 .0`00E12-0S NP ,3400E.0NE US 1-I,3 1.00000E+01 6.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.SOO0E-03 

"7.35 0.17 <&00.0543 NP 2.O00E.02 7.IS Subtotal 3.5224E-01 9.5200F-03 

Total 3.5224E-01 9.5200E-03 

11 4 30-H NA NONE/P C-.14 1 t.00000E÷01 1.6798E-02 4.5400E-04 As 
0.21 65.77 <8.001OE.05 NP 3.450-06- 0.20 H-3 1.00000E÷01 1.67985-02 4.5400E-04 

NP Sr-so 5.00000E+01 8.3990E-02 2.2700E-03 

7.M &.07 4.0`a005. NP 2o00GE402 7.30 Subtotal 1.1759E-1 3.1780E-03 

Total 1.1769E-01 3.1780E-03 

11 4 25.A"4 NA NONE/NP C-14 1.00000EI-01 8.3990-02 2.27002-03 AS 
02 247.21 450`04ME4o NP 3.240-MEW 0.20 H-3 1.00000E+01 8.39901-02 2.2700E-03 

NiP Sr-SO 5.00000E+01 4.181001 1.130-02 

7.20 o.7 -8.oooE-03 NP 2o00000-0 7.20 Subtotal 5.88084-1 1.68402-0 

Total 5.86082-01 1.5840E02 

137n 4 20,3-N NA NONEINP C-14 1.00000I+01 8.3990E-02 2.2700E.03 AS 
0.21 747.W1 <.00005-05 NP 3.140E-N US .- H-3 1.000002+01 8.39901-02 2.2700E.03 

NP Sr-90 5;00000E+01 4.1810E-01 1.1300E-02 
7.35 0. . 10.000.031 NP 1-0d00E.0 730 Subtotal 5.8608-01 1.584-02

(

FORM 541A

FORM5r41A (10-M)
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FORM 541A UNIFORM LOW-LEEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER WASTE MANIFEST 

4032-01-001 
F WASTE MANIFEST 

3. PAGE 13 OF 24 PAGE(S) 
WA___U_________ UR ANQWASU I AINI MON (tONIINI________S__R"__PT N FOR EACH WASTE YPE INC (NTAINER 0,WASTE 

P I L(M I 14. E ,C IFT N - 15. RADIOLOGICAL DESCRIPTION .511 6. 7. 8. WASTE S. 10. S$URFACE 11. 1Z APPROXIM•TE 13' 
CATION CONTAINER AND SURFACE COINAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDMDUAL RADIONUCUDES AND ACTIVIY (Mpo) AND $tamle 

IDENTIFICATION CONTAINER VOLUME CONTAINER PAATION DESCRIPTOR VOLUME(S) IN OR STABUIJZATION CHEMICAL FORMP % CONTAINER TOTAL4 OR CONTAINER TOTAL ACTIVITY AU-Class A NUMBER/ DESCRIPTION WEIGHT LEVEL W .0 -rn2 (Se NOte 2 CONTAINER MEODA CHELATING AGEN NE1,ATING AND RADIONUCLIDE PERCENT URsNAIe GENERATOR ISo. NOWe I N.I AIL&M2A) triG Notep 3) AGENT1 8-Clas B 
ID NUMEER(S) Note 1A) (kg v BET- 

C-CII C 
Nael)BT-(I)IF>0.1% 

__,___C-ClassC 
r-.MA •RADIONUCnIDES 0mgn - MBq mCI 

Total 5.8606E-01 1.5840E-02 

1 4 3.2 NA NONEINP C-14 1.00000E+01 6.0320E-02 1.3600E-03 AS 5.21 108.4.10 •IL.oooEo NP 3-214001506 0.20 H-3 1.00000E+01 6.0320E-02 1.36002-03 
NP Sr-SO 5.00000E+01 2.5160E-01 6.80002.03 

7-M &17 <-o8Eo.03 NP Zoo-602 7M Subtotal 3&5224 .01 9.52006-03 

Total 3.6224E-01 9.5200E-03 

In1 4 392.. NA NONENP C-14 1.00000E+01 5.0320E-02 1.3600E-03 As 8.21 1G.49 -6.00001145 NP 3034081028 H-3 - 1.00000E+01 5.0320E-02 1.3600E-03 
NP Sr-90 6.00000+E01 2.5160E-01 6.8000E-03 

7.35 0.17 <9.8000E-0 NP 2.008E02 ,3 Subtotal 3.5224E.01 9.6200203 

Total 3.5224E-01 9.6200E-03 

181/ I4 3*2,- NA NONE/NP --14 1.000002+01 5.0320E-02 1.36002-03i AS 0.21 s188. <4E0800-05 NP 3.5406E.4 8.20 H-3 1.000002+01 5.03205-02 1.3600E-03 
uP Sr.90 .00000E.01 2.6160241 6.80002-3 

0.,0 9.17 4M08E,03 NP 100808.02 7.25 Subtotal -52 -9.5200E-03 

Total 3.5224E.01 9.5200E-03 

182/1 4 2%39-H NA NONESIP "-14 1.00000E+01 1.0064E-0 2.7200E-03 AS o01 28Z.07 58.000E8-00 NP 3J.E408-08 0.20 H-3 1.00000E+01 1.0064E.01 2.7200E.03 
NP 51490 6.00000E+01 6.0320E-01 1.3600E-02 7. 032 -- 80-0- Np Z6400+802 7.M0 Sub-total 7.04482--1 1.9040E-02 

• 
Total 7.0448E.01 1.9040902 

FoP0 SOIA(10.8)
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of h, Inc, 2. MANIFEST NUMBER 

WASTE MANIFEST "4032-01-001 
' "~ "~ 3. PAGE 15 OF 24 PAGE(S) 

WA______ OPS-. iON FOR EACHWA___C TYPE IN CONTAINER 16WASTE 
PHYSI7AL wDE IPTION 14 CHEMICPi. 1 15 RADIOLOGICAL DESCRIPTION , CLASSIFI5 o..R& WASTE R 10. ASURFACE 11. ,PRXMATE 13. 

CATION CONTAINER C NAND SURFACE CONTAMINATION WASTE WASTE OUDIFICATION WEIGHT INDIIUAL RADIONUCLIDES AND ACTIVITY (MBq) ANDS-tCbe IDENTIRICATION CONTAINER VOLUME CONTAINER RAOIATION . DESCRIPTOR VOLUME(S IN OR STASI0IZATION CHEMICAL FORM/ % CONTAINER TOTALQ OR CONTAINERTOTAL ACTIVITY JCIws A NUMIERI DESCRIPTION WEIGHT LEVEL opm/o0 asa (See NOtW 2 CONTAINER MEDIA CHELATiNG AGENI CHELA1NG AND RADIONUCLIDE PERCENT UnstIOte GENERATOR (se Note 1 & ALPHA & Note 2A) y(S/Ne) AGENTBClass B NUMB ) NETA B.(3 IF>0.1% C-Class C 
0 RAION&0UCJ•i Cqm MB ,. mCI 

Total 7.0448E-01 1.9040E-02 

20oH 4 NA NONEINP C-14 1.0000012+0 8.3990E-02 2.2700E1-03 AS 0.21 Z47.21 -o0000•0.5 NP 3.4Oo0E.0 0.20 H-3 1.00000E÷+0 8.3990E-02 2.2700E-03 
NP Sr-O0 E.000002+01 4.1810E-01 1.130E-02 

T.35 OM3 48.000E-83 NIP ZC0(500.42 7.3 Subtotal 5.86082-1 1.5940E-02 
= r= =•= 

Total 5.8608E-01 1.6840E-02 

211m 2, NA NONEINP C-14 1.00000E+01 1.0064E-01 2.7200E-03 AS 
0.21 292.7 ,48.oooE-0. NIP 3.3480E-06 0.20 H-3 1.00000E+01 1.0064E.01 2.7200E-03 

NP Sr-g0 5.00000E+01 5.0320 -01 1.3600E-02 
7.3• 0.32 3-oe-03 NP 24100012B0 7.35 Subtotal 7.044-E-01 1.9040E2

Total 7.04482-01 1.9040E-02 

212/1 4 23--H N NA NONERNP C-14 1,00000E+01 1.0064.-01 2.7200E-03 AS 
0-1 292.7 &000015-0 NIP 33406 0A0 H-3 1.00000E+01 1.0084E.01 2.7200E-03 

"NP Sr-90 5.00000E+01 5.0320E-01 1.3600E-02 7.8 0.32 -0.,00.oS03 UP 120E0E lm2s Subtotal 7.0448E-01 1.90402.02 

Total 7.0448E-01 1.9040E-02 

21411 4 29,A-N NA NONENP C-14 l.OOOOOE+01 1.0064E.01 2.7200E-03 AS 0.21 20.17 41.000,0.6 NIP 3.0008 o,2 1H-3 1.000002+01 1.00642-01 2.72002-03 
NP r-90 5.00000E+01 5.0320E-01 1.38001-02 

7.35 0.22 00oooE.3 NP 28.=6002 7 Subtotal 7.0448E-01 1.9040E-02 

-- _Total 7.0448E-01 1.9040E-02 

FORM-4oA(10-) 
-
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WAST MANFEST4032-01-001 
•WAST- 

-3. PAGE 18 OF 24 PAGE(S) 
U[Stp SAL 9;UN IA ,eXl•IEUN=;IF I ION WASI-(•SCRIPTI N FOR EACH WASTr YPE IN C INTAINER '"' "I&WASTE 

-__ _ P pHYSICAL DESCRIPTION 14. CHEMICAL DESCRIPTION 15. RADIOLOGICAL DESCRIPTION' CLASSIFI
S. S. 7. 8. WASTE 9. 10. SURFACE 5 .11. 2.APPROXIMATE 13.A 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIIONUCLIDES AND ACTIVITY (MB 4 AND Stable 
IOENTIFICATION CONTAINER VOLUME CONTAINER RADIATION Jdamo.g= DESCRIPTOR VOLUME(S)IN ORSTABILIZATION CHEMICALFORMI % CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY AU-Ct=aA 

NUMBER/ DESCRIPTION WEIGHT LEVEL dpsV150erZ (See NOWs 2 CONTAINER MEDIA HELATING AGE CHSIATING AND RADIONUCLIDE PERCENT Unsizable 
GENERATOR (See Note 1& (M31 41& Note 2A) JE . (See Not* 3) G 1 AGENT . 0-CimasB 

10 NUMBER(S) Note IA) (BX) (kg. MSP BETA- _ ft_ ) IF'0.1% ..... C-cGass C 
Ir -AMMA RADIONUCLIDES n oCi/ n ( M . mCi _ _I

0.211

7-39

95.77 .8.0000E045

0.07 45.o0E-03

NP 1 300.

NP I 2.0000E+02

0.20 

7.25

,(NONwfr

NP

H-3 
Sr-90 

Subtotal

1.0110000E+01 
1.00000E+01 5.00000E+01

1.67985-02 

8.3990E-02 

1.1759E-01

4.54oE~-U4q 
4.6400E-04 
2.2700E-03 
3.1780E 03

Total 1.1759E-01 3.1780E.03 

236H 4 29.39-H NA NONE/NP C-14 1.00000E÷01 1.0064E-01 2.7200E.03 AS 
0.21 2927 '0.00006-0S NP 3.•40E.-4 0.20 H-3 1.00000E+01 1.00641-011 2.7200E-03 

NP Sr-90 5.00000E+01 5.0320E-01 1.3600E402 

7.3 0.321 I0OOOE-03 NP 2.0000E.02 7.3 Subtotal 7.0448E.01 1.9040E-02 

Total 7.0448E-01 1.9040E-02 

23911 4 29A3"-H NA NONEIP C-14 1.0000E+01 8.3990E-02 2.2700E-03 As 
0.21 247.21 48.000E-05 NP 34.2• -06 0.30 H-3 1.00000E+01 8.3990E-02 2.2700E-03 

NP SV90- 5.00000E+01 4.1810E-01 1,1300E-02 

7.?m 0.27 <IG.DoE-W NP 7.0000E-82 7.U Subtotal 5.8608E-o1 1.5840E-02 

Total 5.86086-01 1,5840E-02 

242 4 29AN NA NONE/NP C-14 1.000006E0ý1 6.6970E-02 1.810[E-O3 AS 
021 201.80 <1.0000EA4 NP -13400 94 0.20 ."1-3 1.000006+01 6.6970E-02 1.8100E.03 

SNP Sr-9O 5.00000E+01 3.3569E-01 9.0700E-03 

7.35 o.M -. 6001•0-2 NP 25OOOO02 7.35 Subtotal 4.6953E-01 1.2690E-02 

Total 4.6953E-01 1.2690E-02

1-u.s.a 541A(15-99)

201MI 01.0000E-04

0,22 1 <t000-2

NP &34090-N

NP I 2000011+02

20.3941
0.2m 

7.30

NA NONFJNP

NP

U-14 H-3 
Sr-so 

Subtotal

1.00000E+01 
1.00000E.(10 
5,000001+5-

6.6970E-02 
6.6970E-0, 
3.3559E-01 

4.69536E-01

1.8100E03 
1.8100E-03 
9.07002-03 

1.2690E-02

AS

(

4 391-H KA AS

201~ 4

541A(IO-N)



( (

FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah., Inc. 2. MANIFEST NUMBER L32-01-001 WASTE MANIFEST 
__________________________,_ON______________ 

TYEIN_______ E 3. PAGE 19 OF 24 PAGE(S) IWSE (~ATMJF ~flWATF~ WI I~fNT~paypIl ASE ESCRIPT11ON FOR EACHI WATTF IS- RA ________________________ 0.ASSTEI S. 0. 7 ~~PHYSICAL. SCIPIO A (4 8~ICALDRSCRPTION IS AIOLOGICAl. ECITO LSII a. 7 WASTE 9. 10. SUJRFACE It. 12.APPROXIMATE A~ ;ATION CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT /0IN/DIVIDUA RDIONUCIDUES AND ACTIVITY (40q) AND1 AS-CIMA IDENTIFICATION COTIE OUE CONTAINER RADIATION JAo1L DESCRIPTOR VOL.UME(S) INOR STABILIZATION C¶6CLOF CONTAINER TOTAL,~ OR CONTAINER TOTAL ACTIVIY AU.CIOaS A ENUMERATO DESCRITOlN WEGT LVE8011 (See Rots2 CONTAINER MEDIA CELATINGAGEN CHELA'nN AND RADIONUCLIDE PERCENT Unstable GEEAO Sent n)& Note 2A) (.0~. See Note 3) AGENT "less a ID NUMBERIS) Note IA) (Sm) 4ko ImSOI Am N BETA- F3 lF-0.1% ¶4as .... 15.. -,d.. ALPHA__ 
-~k RADIONUCLIDES .- sn .. ISL.. f0 ___ 

_____Total 4.6953E-01 1.26906z-02 

271429.39-H NA NONE/NP C-14 1.00000E+01 8.39902.02 2.2700E.03 As 0.21 247.21 41.00004804 NP &a-aOE.4 0.w0 H-3 11.000002+01 8.3990E-02 2.27002403 NP Sr-SO 5.OODOOE*01 4.18106-01 1.1300E402 7.36 0.27 o11.OCSE-02 UIP Z0000EC02 7.33 Subotal 8.86086-01 11.5840-021 

TOtal 5.86082-01 1.684 -02.0 

304)1 4 29/4 NA NONE/NP C-44 1.00000E+01 1.6798E-02 4.64002E09 AS 0.m1 45.77 <1.0000r:44 UP I3.,=460.C am 0.-31 -1.00000E+01 1.879SE-02 4.540020 
NP Sr-SO 6.000002+01 8.3990E-02 2.27002403 7.35 0.07 -41.000E-02 NP 2.00044 7=3 Subtotal 1.175iEi01 3.17806..031 

Total 1.1759641 3.17801543 

25911 4 29.3"4 NA NOI/EJP C-14 1.000009+0i B.6970E-02 1.81OO0E03 AS.-0.2l 201.35 <1.0000E.04 NP 3.2400E.01; 9m2 H-3 1.000006+01 6.69702-02 1.81002.03 
NP Sr-SO 5.00000E+01 3.36696.01 9.07002403 7.35 0.22 <1,000EA2 NP 7.0000E-42 7.3M Subtotal 4.69636-0 11.26906.-02 

____Total 4.6953E-01 1.26906.02 

20M 44 NA NONE/N rP1 1.00000E+01 8.39 9&'E402 2.2700E-03 As 0.3 20.2 41000E4 NP 3.400.06aj 143 .880000E+01 8.3990E-02 2.27002403 - P Sr-SO 5 100000+01 4.1810641 1.1300E642 
7.35 0.27 41.OEOE-02. NP 2.30008.03 .3 Suboa 8.8608E1 1.5840-02 

T____otal *- 6.8608241 1 .5840E.02 

FORM S4IA(10.0W
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FORM 64lA UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, InfJ 2. MANIFEST NUMBER 

WASTE MANIFEST4-01 
..w 3. PAGE 20 OF 24 PAGE(S) 

DISPOSAL GON_ __I_ _ _ _ _GRIPAIIUN 0CWASTE DESCRIPTION FOR WN ER I. 1.WAS T 
PHYSIC-.AL ESCP O'ION 14. CHEMICAL DESCRIPTION 1. RADIOLOGICAL DESCRIPTION CLASStFIS 0.7 .... .. CATION S.5 . 7. S. WASTE 9. 10. SURFAC:E 11. 1?-APPROX•ATE 13. CAT-ION 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOUDIFICATION WEIGHT INDIVIDUAL RADIONUCULES AND ACTIVITY (MESq) AND AS-CIanA 

"IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION 2EaO M DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICAL FORMW % CONTAINER TOTA14 OR CONTAINERTOTAL ACTIVTY AU-CIl55 A 
-NUMBERJ DESCRIPTION WEIGHT LEVEL dpovm10 2 (See Note 2 CONTAINER MEDIA "HELATINGAGEN" CHELATING AND RADIONUCLIDE PERCENT Untable 
GENERATOR (Sem Note1 & B& Note2A) (,S Note 3) AGENT -Class B 
ID NUMBER(S) Note IAW ) (I,) Ikg) .fvlB ALPHAIF4,1% C-Clas C 

______raw __hrA_ _,RADIONUCLIOES oCifam Meg MCI 
261J1 4 29.1-N NA NONEINP C-14 .000002E+01 8.3990E-02 2.2700E-03 AS 

0.21 2.2 1.0•L0E-4 NP 31"Em 0.mo H-3 1.00000E+01 8.3990E.02 2.27004E03 
NP Sr-90 6.00000E+01 4.1810E.01 1.1300E-02 

7.1m 0.271 "1.04N-02 NP Z.00001102 Subtotal .5.3608241 1.584 "E.  

T Otal 6.860 ' 1.54 '4 

202 4 3 NA NON0P C-14 1.00000E+01 1.6798E-02 4.400E-04 AS 
0.21 60.77 <1.00C--04 NP 3-400E.0.0 H-3 1.00000E+01 1.6798E202 4.54002E04 

SNP Sr-90 5.00000E+01 8.3990E202 2.27002E:3 
7.3S 0.07 51.000E02 NP 100001+02 7- Subtotal 1.17592-01 .1780"03 

Total 1.1759E-01 3.1780E-03 

20 41,3M NA NONNP C-14 1.00000E+01 6.6970E-02 1.8100E-03 AS 
021 201.00 1IAo.04 NP 3400E.00 0.= H-3 1.00000E+01 6.6970E202 1.8100E03 

NP Sr-so 5.00000E+01 3.3559E-01 9.0700E-03 

7.35 0.2 <1.000102 NP 2000E2 7.S Subtotal 4.6953E-01 1.26901-02 

Total 4.6953241 1,2690E-02 

2W1 4 2%.9-H HA NONFNP C-14 1.00000E2011 6.6970E-02 1.8100E-03 AS 
0.21 201•.• 1.00O5-04 NP •.UWEB-0 m g-3 1.00000E+01 6.6970E202 1.81002-03 

NP Sr-So 5.00000E:+01 3.3559E401 9.070OE-03 

7.36 0.22 51.00oE0o2 NP 200E-02 7,5 Subtotal 4,69632E1 1.2690E-02 

Total 4.69532-01 1.2690E-02 

25171 4 29,39-H NA NONE/NP C-14 1.00000E.03 6.6970E-0 1.8100E.03 AS 
0.21 201.5 <1.000013,4 NP 3.240 o. H-3 1.0O0'00E+01 6S69701'0 1.8100E-03 

NP Sr-90 5.00000E÷01 3.3659E-1 9.07004E03 

7.9 O.M <41.50o042 NP .0000 ] T-3 Subtotal 4.6953"E-1 1.2690120-2 

FORM 541A(I0-M6)

( (/
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc, 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-01-001 
_WASTE MANIF EST 

3. PAGE 21 OF 24 PAGE(S) 
P .... .......... IOIIN ____g_____"1__ WASTE DESCRIPTION FOR EACH WAST0IYPE IN CONTAINER ...._._.._ . _ &WASTE 

PHYSICAL DESCRIPTION 15ECRIPTION 1S. RADIOLOGICAL DESCRIPTION CLASSIFIS. 0. 7. & WASTE 9. 10. SURFACE 11. I2.APPROXIMsiE 13. a CATION 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIDUAL RADIONUCIDE8 AND ACTIITY 0050q AND St A IDENTIFICATION CONTAiIER VOLUME CONTAINER RADIATION JgmjD9Q DESCRIPTOR VOLUME(S) IN ORSTABILIZATION CHEMICALFORMI % CONTAINER TOTAL; OR CONTAINER TOTAL ACTmFY AJ-LCalsA NUMBER/ DESCRIPTION WEIGHT LEVFL dpmO, (a2 (See Note 2 CONTAINER MEDIA CNELATING AGEN1 CHELATING AND RADIONUCUDE PERCENT Is GENERATOR (50) Note ALPHA & Note 2A) fro3. (See Note 3) AGENT S-Claos a ID NUMBER(S) ROW IA) )APA.C-Class 

C 
-GAMMA- mmmL . RADIONUCLIOES (C/M . k m. i 

Total 4.6953E-01 1.2690E-02 

28111 4 392. NA NONE/NP C-14 1.00000E÷01 5.0320E-02 1.3600E-03 As 
0.21 15A.4 C11.44001.104 NP 3.4000-00 0.20 H-3 1.00000E-201 5.0320E-02 1.3600E-03 

NP Sr-90 5.00000E+01 2.5160E-01 6.80002-03 
7.15 0.17 c1.W0OE-02 NP ZOoo0+002 7.s Subtotal 3.5224E-01 9.5200E-03 

Total 3,5224E-01 9.6200E-03 

1"t11 048 0N 3 4 . NA NONEINP C-14 1.00000E+01 6.6970E-02 1.8100E-03 AS 0.21: 201.851 I1.AME-04 NP 032=11-M6 0.20 H-3 1,00000E.H0t 6.6970E-02 1.8100E-03 
NP Sr-90 5.00000E+01 3.3559E-01 9.07001-03 

7.5 0.22 4.1,00E-02 NP 2.=0006-+0 7.20 Subtotal 4.6.53E-01 1.2690E-02 

Total 4.6953E-01 1.2690E-02 

4 =4 NA NONE.NP C-14 1.00000E÷01 1.6798E-02 4.5400E-04 As 0.21 60.77 <4.0000..05 NP 3.2400E-06 0.20 .4_ 1.000oGDE-1 1.6798E-02 4.4OoE0-04 
NP St-90 5.00000E+01 8.3990E-02 2.2700E-03 

7.3 0.07 <.000E-03 NP 2.00002-02 7.30 Subtotal . 1.1759E-01 3.1780E-03 

Total 1.1759E-01 3.1780E-03 

273M1 4 31.2-1 NA NONE.NP C-14 11,00000E÷01 3.3559E-02 9.0700E-041 AS 0.21 111.13 <4.0000E-5 NP 3.340OE.00 oo HI-3 1.00000E+01 3.3669E-02 9.07002-04 
NP Sr-90 5.00000E+01 1.6796E-01 4.6400E-03 

7J.2 0.12 CW.004543 NP .o0oe002.0 7.35 Subtotal 2.35105-1 6.3540E-03 

Total 2.3510E-01 .6.35405-03 

FORM 541A(10-•6)



0 0
FORM 641A UNIFORM LOW-LEEL RAIOACTIVE Envirocare of Utah,. Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST 4032-0-01 3. PAGE 22 OF 24 PAGE(S) 

uu- , I R DII,6.• 1PTION .... AWN'R An NFR W TYPE IN TAINER .WASTE 
PHfYSrCAL DESCRIPTION 14. CHEMICAL DESCRIPTION 150 RADIOLOGICAL DESCRIPTION C.1ASSIFI

S. S. 7. 8. WASTE 9. 10. SURFACE 11. 12. APPROXIMATE 13. -CuAm 
CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INOIDUAL RADIONUCLIDES AND ACTIVTY (Mfq) AND AS-am A 

IDENTtFICATION CONTAINER VOLUME CONTAINER RADIATION M11i1)00- DESCRIPTOR VOLUME(S) IN OR STABILIZATION CHEMICALFORMJ '0 CONTAINER TOTAL; OR CONTAINER TOTALACTIVITY AU-CIasSA 
• &IBJERI DESCRIPTION WEIGHT LEVEL 4Vl00Gir (Se Note 2 CONTAINER MEDIA TINIAGN CHELATINT AND RADIONUCLIOE PERCENT UnstabIe 
GENERATOR (See Note I& (ml) I & Note 20) (Se Note 3) AGENT a-Cla.a B 

tO NUMBER(S) Note 1A) (013) Ak Xvh APH BETA-.IF+G.1% C-Claaa C 
m___ _ ALPHA _AMmA RAOIONUCLUIES Cs M.. m_ 

2M0 41 a 39-H RA NONEINP C-14 1.00000E+01 1.6798E-02 4.5400E-04 AS 
11.21 a..0000e-01 NP 31100-0 .20 H-3 1.000002+01 1.6798E-02 4.6400E-04 

NP Sr-90 5.00000E+01 8.3990E-02 2.2700E-03 

7.U 0.117: <o.1300&0 UP 180E0 7,=Subt otal 1.1754E-01 3.1780E-03 

Total 1.1759E-01 3.17802-03 

285/1 439.2" NA NONE/NP C-14 1.000002+01 5.0320E-02 1.3600E-03 AS 
0a1, 105I1491 a1.000•0E- NP 3.3400=00 (20 H-3 1.00000E+01 5.03202-02 1.3600E-3 

NP Sr-90 5.000005+01 2.5160E-01 6.8000E-03 
7.35 0.17 -. 000E.13 NP Z.00e-02 7.3 Subtotal 3.5224-01 9.5200E-03 

Total 3.52241-01 9.5200E-03 

4N 2%3 NA KONE/NP C-14 1.0OO000E01 6.6970E-02 1.8100E.03 AS 
0.21 201.M5 ý1.0000E-04 NP 3-E400E6 1 H-3 1.00000E+01 6.6970E402 1.81002-03 

NP Sr-90 5.00000E+01 3.3559E-01 9.0700E-03 

7. 0.22= <1.0001.2 NP Z0009.40 Subtotal 4.6953E-1 1.2690E-02 

Total 4.6953E-01 4.2690E-02 

3.2 1 39.2"OE NA NONE/NP C-14 1.00000E+O1 5.0320E502 1.3600E,03 AS 
o.1 15AS 1.4 0000E-04 NP 3.UE40 H•-3 - 1.00000E+01 6.0320E.02 1.3600E-03 

NP Sr-9O 6.00000r+01 2.5160E-1 6.8000E-03 
7."3 0.171 01.000E402 NP U2MAO•O Sub'tota 3.5224E-01 9.52005E-03 

Total 3.5224E41 9.5200E-03 

3Oml 42%30-H NA NONE.NP C-14 1.00000E+01 6.8970E-02 1:81002-03 AS 
0.21 201.00 <11.00009-04 NP 33401111-06 H-3 1.00000E+01 6.6970E.02 1.81002-03 

NP Sr-90 5.00000E+01 3.359E-51 9.0700E-03 

7.30 0.221 .000E-02 NP 2.000102 i Subtotal 4.6954EZ1 1.2690FE02 

FORM 541A (10.00)

( K/





FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST .4032-01-00l 

Ik-MINVARI M tCVM~lAn~ 3. PAGE 24 OF 24 PAGE($) 

______PHYSICAL DESCRIPTION 14 HMCLOSRPI 15. RADIOLOGICAL DESCRIPTION CL.ASSIFI
7. . WASTE 9. 10. SURFACE 11. IZPRO T 13. ASCtasA 

COKNTANER AND SURFACE CONTIAMINATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIUAL RADIONUCLIDES AND ACTIVrTY (MBq) AIDStw 
IDENIFCATION CONTAINER VOLUME CONTAINER RADLATION mdnoc[ DESCRIPTOR VOLUE(S. NO TB~ZTO CHEMICAL. FRM % CONTAINER TOTAL4 OR CONTAINERTOTAL ACTIVIYAUCeA 

NUMBERI DESCRIPTION WEIGHT LEVEL. dsrsMlOcao (SftNot.2 CNAER MEDIA SIEATINGAGE CHEI.ATING AND RADIONUCUDE PERCENT u~stalft 
GENERATOR (See N0401 18 a p &NN2A) SeNs$)AGENT 8-Clas B 
tD NUMSMRS) Not$ IA) Nf07 -m AIPNA (WNW IFsc.1% _ _ _ C-Casm C .f ~ ____________ ______ RADIONUCLIDES ou-7m Ml3a MCA~...  

30w1 4 39-l KA NONEINP C-14 1.00000E+01 1.879SE.02 4.5400E-04 As 
0.1 6.74.SSE4S6 NP 0545E.06 0.20 H-3 1.0000013+01 1.6798E-02 4.5M0E-04 

____ ___ P Is9 5.00000E+01 8.3990E-02 2.2700E-03 
7.5 0.07 ý.ESEE-03 NP 2.58058.02 zza . Sbtotal 1.1758E-01 &.1780E-03 

Totall 1.1759E-01 3.1780Ef-03 

SlipmeI~oals4.0035E+01 1.0820E+00 
21.63 178&.99 

FORM SIA (10.96)
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Envimcar .f Utah, Inc. 8ý MAN .FESTNU -BER 

FORM 540A (Usewtaftn esesberw cmaAeIMon 

UNIFORM LOW-LEVEL RADIOACTIVE STALWA-4032-01-O01 

WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAGE 2 OF 4 PAGES 

11. IUS.oSPARTM OFTRANSPORTATIONDESaJFinON 12. 13. 14k 12. 17. 18.TOTALWEIGHT 19.1IDENTIFICATION 

(SindUs propereJspp•i= name. ld d UN IO nube-. DOTLABEL TRANSFORT PHYSICALAND INDIVDUAL TOTALPACKAGEACTIVITY LSA'SCO OR VOLUME NUMBER OF 
•nRADIOACIVE' INDEX CHEMICAL FORM RADIONUCLIDES MBq mCI CLASS (Use appmPrwe lls) PACKAGE 

US DOT Exempt, Non-Regulated Material NA HA Solid /RA 0-14 H-3 Sr-S .,787E.-01 .7510E-02 NA 245. LBS; 7.35 009 
FT3 

US DOT Exempt, Non-Regulated Material NA NA Solid /iNA C-14 H-3 Sr-90 F.4767E-01 .7510E-02 NA 245. LBS; 7.35 010 
FT3' 

US DOT Exempt, Non-Regulated Material NA 4A Solid INA C-14 H-3 Sr-SO .477E-01 1.7510E-02 NA 245. L'S; 7.35 011 
•3_ 

US DOT Exempt, Non-Regulated Material NA JA SolIdJNA C-14 H-3 Sr-SO 4787E-01 1.75101-02 NA 245. LBS; 7.35 012 
FTS 

US DOT Exempt, Non-Regulated Material NA qA Solid INA C-14 H-3 Sr-90 1.4787--01 .7510E-02 NA 245. LOS; 7.35 013 
FTS 

US DOT Exempt. Non-Regulated Material NA ' 4A Solid /NA C-14 H-3 Sr-90 .4787E-01 1.7510E-02 NA 245.I.BS; 7.35 014 
Fr3 

.US DOT Exempt, Non-Regulated Material NA SoA l•id dNA C-14 H-3 Sr-SO ;.48-01 1.7510E-02 .NA 245. LBS; 7.35 015.  
FT3 

US DOT Exempt. Non-Regulated Material NA 4A Solid INA C-14 H-3 Sr-90 .4787E-01 1.7510E-02 NA 245. LBS; 7.35 016 
FT3 

US DOT Exempt, Non-Regulated Material NA 4A Solid/NA C-14 H-3 Sr-90 .477E-01 1.7510E-02 NA 245. LOS; 7.35 017 
FTS 

US DOT Exempt, Non-Regulated Material NA 1A Solid NA C-14 H-3 Sr-so .6206E+00 .3800E-02 NA 545. LOS; 7.35 018 
Fr3 

US DOT Exempt, Non-Regulated Material NA qA Solid/NA C-14 H-3 Sr-0S .6206E+00 4.38001-02 NA 545. LBS; 7.35 019 
F73 

US DOT Exempt, Non-Regulated Material NA MA Solid NA C-14 H-4 Sr-SO .47878.01 .7510E-02 NA 245. LOS; 7.35 020 
FT3 

US DOT Exempt, Non-Regulated Material NA Solid INA C-14 H-3 Sr-S0 W47-01 .7510E-02 NA 245. LOS; 7.35 021 

FT3 

US DOT Exempt. Non.Regulated Material NA IA Solid MA 0-14 'H-S Sr-SO .72.73-1 L62508-02 NA 345. LBS; 7.36 023 ..  

US DOT Exempt, Non-Regulated Material NA ýbk Solid MNA C-14 H-3 -- SrS0 .4787E-01 1.7510E-02 NA 245. LOS; 7.35 024 
IFr3 

US DOT Exempt, Non-Regulated Material NA lA Solid NA 0-14 H-3 Sr-eS .47•,7-01 .7510E-02 NA 245. LBS; 7.35 025 FT3 

US DOT Exempt, Non..Regutated Material ... NA • A SolidNAa C-4 14-3 St.-90 5.4787E-01 1.7510EE02 NA 245. LBS; 7.35 024 

FT3 
US DOT Exempt, Non-Regulated Material NA 4A Solid MNA C-14 H-S Sr-O 5.4787E-01 1.7510E-02 NA 245. LBS; 7.35 026 

FFO 

FORM 540A (10-60
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Envireare Of Utah, Inc. 8 MANIFEST NUMBER 

FORM 5 M(Us 
E -e n Ti c'nlnuatle 

UNIFORM LOW-LEVEL RADIOACTIVE STAAN-4032-01-O01 

WASTE MANIFEST 

SHIPPING PAPER (CONTINUATION) PAWE 4 OF 4 PAGES 

11. U.S, DPAM OFTRANORTAION DESCRITON 12. 13. 14. 11. 6. 17. 1'.TOTALWEmT is. i1ENT••ICATION 

(fludeng proper sAlpp~g iame, I A csDr UN ID number, DOT L TRANSPORT PHYSICALAND INDMADUAL TOTAL PACKAGE ACTIVITY LSAISCO OR VOLUME NUMBER OF 
LId IDya r -SS Inf l .RADIOACTI1VE INDEX CHEMICAL FORM RADIONUCLIDES. M~q MCI CLASS (Use6app opdae trats) PACKAGE 

US DOT Exempt, Non-Regulated Material NA 4A Solid NA r-14 -4 Sr-to 1.620615-0 0 -_0 NA 545. LBS; 7.35 045 

USDTExmt No-euaeFaeiTN oldN -4 I- rS 5-1 .70E0 A16 5;73 4 

US DOT Exempt, Non-Regulated Material NA Solid•NA C-14 H14 St-40 7.2•,E-01 7.E_-3 NA 145. LBS; 7.35 046 "IM: 
FM• 

US DOT Exeolpt, Non-Regulat Materil Sid INA C-14 H-3 Sr-f0 3.2375E-01 .7500.-03 NA 145. LBS; 7.35 047 
F11 

US DOT Exempt, Non-Regulated Material NA Solid INA .0-14 H-3 Sr-SO .2•375-01 h7500E.03 NA 145. LOS; 7.M5 049 

US DOT Exempt, Non-Regulated Material NA Solid/NA 0-14 -4 Sr-0 ;.2375E-01 L7500E.03 NA 145. LBS; 7.35 050 
FT3 

FORM 540A (10436)

( K
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE E~nViroce Of Utah, InIC. '2. MANIFEST NUMBER 

WASTE MANIFEST SABN43 .0 
___________________fMNTAINgR ANn WASTE nflrnio TIN 1PtQM"NhI~IAN1Qb 3. PAGE 3 OF 12 PAGE(S) 

UUALA OR RVDU2IPION WAS P N TYP E IN TAIE --- 1.A 
I ________PHYICAAL lSIPTIOG 15. RAQOLOGICAL DESCRIPTION CLASSIFI

7. . WASTE 9. 1;. SURFACE 11. 12.APPROMOMATEo IS. CAT~IONS 
CONTAINER AND SURFACE CONT AM.INATION WASTE WASTE SOLIDIFICATION WEIGHT INDIVIUAL RADIONIUCIDOE$ ANID ACTIVITY (Mfq) AND0 As-CAt 

IOENTIPCATION CONTAINER VOLUME CONTAINER RADIATION D~OESCRIPTOR VOLUMAE(S) IN OR STABIL2A110N ONEISICAL PORtMl %1 COMAITAERTOTAUOR CONTAINERVOTAL ACTIVITY Au Claw A NUMBER/ DESCRIPTION WEIGHT LEVEL = Mwe (See No"e 2 C0ONTAINE1 MEDIA CHELTI0 AGE CfELATIN ANDAADMeucuos E PECENT Udal GENERATOR (SeNbI .&LaNowS2A (See NOWe ) AGENT 0-Clos B ID~~MI ALPHA(S NoeI)J .PSTA- iF,.1% ____ -Class C 
... M...7 .. motmta..4L.____ RADIONUCLIDS3 poa Na MCI 

Total 6.647872.01 1.7510E-02 

005/ 4 39,29-H NA NONEWI C-14 9.60000E+01 3.2227E-01 8U710-0-03 As 
0m5 111.13 eS.OOOOE.OS HIP 3.340004 0.3 H-3 4.70000E+01 1.5762E-01 .4.26002.03 

NP Si-SO 5.00(000E+01 1.67982-41 4-5400E-03 
7.35 0.12 4.00=-0 NP 3.OOE.0Z 7m3 Szbtotal 6-477E1 1.7510E-02 

Total 6.47872.01 1.7SI1E024 

015/I 4 394sm. NA NONFJNP IC-134 9.60000E+01 3.2227E-01 8.7100E-03s As 
0.21 111.13 411000-05 NP 3.3W4006 &0.3 H. 4.70000E+01 1.5762E-01 4:25020 

.s -N Sr-SO &.00000E+01 1.679SE-01 4.540E-03 
7. ( 012 o.110000-0 NP 2.OS5SEeCS 7M3 rSut-.tal 6.47872-01 1.7510E-02 

Total 6.4787E-01' 1.7510E-02 

OlI4 35,51M4 KA NONENP, C-14 9.60000E+01 3.2227E-01 8.7100E-(13 As 
0am 111.13 45A000154 NP 3.3400E-os 020 H-3 4.700002+01 1.5762E-01 4.26002-03 

KIP Sr-SO 5.00000E+01 1.67982.01 4-5400E-03 
7.35 0L12 ILIKKE.ffl NP 2.*M00052 7m3 Subtotal 6.47117E-01 1.7510E202 

Total 6.4787E-01 1.7510E-02 

0/I4 35,.1-H NA MOttO/NP C-14 9.60000E+01 3.2227E-01 8.71002-03 As 
0.21 111.13 -dL00500E-5 NP 3.345E-4 02o H-3 4.700002401 1.6762E-01 4.26002-03 

uop Sr-9O 5.00000E401 1.6798E-01 4.54002403 
7.35 (L12 4AD0E0004 NP 2.OOOEe402.3 Subtotal 6.4787241 1.751 0722 

Total 6.4787E-01 1.7610E4 

PORN 541A (1040



0------ 0
FOR 54A U I FRM OW-EVE P~IOA TWEEnvlrocare of Utah, Inc. 2. MANIFEST NUMBER 

FOR 54A 'NIF RM OW-EVE RA IOA TIV SALS 4-032-01-00l1 

WASTE MANIFEST' .PG F1 AE$ 

uiuSLU AtEN IPIKN ______ ____________ WASTE (DESCRIPTIO FOR EACIHWST TYPE IN ER S.WT 

F ________ PtYSICALDESCRIPIt 14. CHIACMALOWES"CR ) iS. PAIoIoGICAI-OESCBIPTON CLASSIFI

7.0 . WAST wa.t a 0. SURFACE M~ APPEROMAE 113. INPDA AINCDSADATVT kf N SCtATO 

CONrAINER AND SURFACE CONTAMIINATION WASTE WASTE SOLIDIFICATION WEIGHT INSDUI RDONCOS R ATTY(4q N 

WEITIFICAM1N COTAINER VOLUNAS CONTAINER RADIATION ouaiffimpz DESCRIPTOR VOLUME(S)IN OR STMBIUZATION CHEOIAM. FORM) % CONTAINER tDITTiOR CONTAINER TOTAL ACTIVSTAUCls 

NmBER) DESCRNIPTION WEIG.HT LEVEL dp*10Dan2 (S.. 1012 CONTAINER MEDI ELATING AGN CHINAT ASRDONUCIJVE PERCENT unsasl 

GEJAIRTOR (S.Hl 6 ''& NOW.26) 111 (8.Ht ) AGENT BECls"sa 

ID NUJ~hR(S Nd.. AI) & IS J mtL. .Ilt BtETA- 1 hFIF.0.1% Oc.IEC 

03I4 39.291H NA NONESIP C-1 4 ,L60000E4Oi 3.2227E-01 8.71O0E.O3 AS 
Bil 111.13 OAOM0045 NP 3-340013011 0.+1- .00E01 1-5762E-01 4-260tEE03 

_________ ____NP Sr-so 5.ooooo +1 1.6798E5-01 4.5400E-03 

7.2 0.2 dINO.0 NP2.000000Subtotal 6.4787E-1 1136110E-02 

Total &.4787E-01 1.7510E0 

0114M 4 NeSNSA NONEWN C-14 9SIIOOOE+01 3.2227E-01 8.7100E4). As 

0.21 111.131 -8400015450 NP 3.34M0046 H.01-3 4.70000E+01 1.676215-011 4.260013-03 
n___ ___ Np iSr-go s.ooooOE+oi 1.67985-01 4.5"0E-03 

7m3 0.12 00.000041 NP 2.0000S+02 7.5Subtotal 6.4787EO-O 1.7510E-02 

otal6.4787E-01 1.7510E-02 

4 39.29-N NA NONE/NP C-14 9.60000E+01 .2-227E-01 8.710OE-031 As 

021 111.131 ot.OOOEE1-05 NP 3.3M0E-4 0.20 HI-3 4.70000E+01 1.576625-1 4.2600E-03 
_________ ____NP Sr-90 6.OOOOOE-a01 1.6798-001 4.54005.03 

7JS 0.121 o0000E123- NP 24I0005o02 7M2 Subtotal 6A4787E-M 1.7510E-02 

Toa 6.47U7E-0 1.75105-02 

&1) 9.29-H NA HONOR/ C-14 9.60000E+01 3.2227E-01 8.7-100E-03. AS 
0204 o 111.13 .t8200054 HP 3340GE-M 020 H-S 4.70000E+01 1.5762E-01 4.26005-03 

Np Sr-90 5.00000)E401 1.679&E-01 4.54ME0E3 

7.3S 0.12 -t=130003 NP 200005.4G 7.3 Subtotal 6.4787E-01 1.7510E-02 

Total 6.47875-01 1.7510E-02 

617AI 4 2.-NNA RONEP 0-49600E 3 .2=7E-01 8.71COEI-03 AS 

0.21 111.13 SAM00E45 NP 3.3400000 .2 H-3 .7-00100E+0i 1.67152E-01 4.26005-03 
_____ _____ ________ ____op Sr-90 5.00000E+01 1.6798E-01 4.54005-03 

20 0.12 -dSJ00E.03 NP 2.00000.0 7.23 Subtotal 6.4787E-oi 1.7510E-02 

PORI. 641A (10"6

(
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE Envirocare of Utah, Inc. 2.MANIFEST NUMBER 

WASTE MANIFESTAH-=02-01-0 
________________tflTtNRh~lWASTE MN IF EST 3.9 n~u~uni PAGES5 OF 12 PAGE(S) 

__________ A 0 IIDN __________ om____lmnb WASTE DESCRIPTION FOR EACH WATEYPE IC NTINE UMA.  
PHYSICALDESCRIPT ~ 14. I21ECALDE 5ORPTIO 1i. iguOLOWIALDESOF0P'IoN LSSR 0. . 7. S. WASTE 9. 10.SRAE 11. 12. APPROXIMATE 1I& CATION 

CONT'AINER AND SURFACE CONTAMINATION WASTE WASM SOLIDIFICATION WEIGHT INIIDUAL AIONUCLIDES AND ACTIVTY(MB4IJ AN AS.Clas IDENTIFICATION CONTAINER VOLUME CONTAINER RADIATION 3351105g DESCRIPTOR VOLUME(S IN OR STABIIJZATION CHEMICAL FORW % CONTAINER TOTA±1 OR CONANE TmwOTA ACTIVTY AU41CtAl NLRJBEII DESCRIPTION WEIGHT LEVEL. (SoVEavlge (See Note CONTAINER MEDIA rELATING A n CHELATING AND RADIONUCIJDE PERCENT Unswslo I GENIERATOR (S"1011 NOW3IL & Not2A) . .. (See Hole 3) AGENT ClsB 0NNER(S) Hole IA) 110F32) IaL Svi 0Jp44 BT-111PO A ________ 4z~L ) ~ __ __ _ __ __ __ __ RADIONUCLIDES ow MB.j5 nCi 

Total 6.4787-0 1.7510502 

elan1 4 39,25,40-HL NA NONEINI' G-14 9.60000E+01 81.06602.01 2.18G0E-la As 
0-21 247.2 -Z500015-011 NP &3401906.0 0.20 H-3 4.7O0MDE+01 3.9590E-01 1.07002-02 

NP Sr-go 5.00000E+01 4.1810E-01 1.130OE202 
7.33 0.27 25M00-2 NP 2A05000.02 7M3 Subtotal 1.I 660 4.38002422 

Total 1.6206E+00 4.3600E-02 

0elan 4 35.29.4044L NA NONOINP C-14- 9.60000E+01 6.0660E-01 2.1800E-02 AS 
0.21 267.21 4.0000E40 NIP 3.3W400N 0.30 L- 7000020 3.95902.0 1.0700E-02 

NP Sr'-g9 5.60000201 4180201 1.13002-02 
7.35 0.w .40.000003 NP 2M.00000 7.35 Subtotal 1.6206E+00 4.38002.02 

Total 1.6206E+00 4.380015-02 

003111 4 39j2S.N RA NONIEWN 0-14 9.600002.+01 3.2227E-01 8.-71002-03 As "0.1 111.13 <B8.000E.05 NP 334009-00 024 1- 4.70000E.01 1.5762E-01 4.26002.03 
NP Vr9G 5.00M0E+01 1.6798E-01 4.54002-03 

7.30 0.121 -800004 NP 3.E00050673 Subtotal 6.477-1 1.75102-02 

Total 6.47872E-01 1.75102.0 

01I4 33.9-N NA XNOOIEA 0414 9.60000E+01 3.2227E-01 8.71002-03 As 0.m 111.113 .o&AE-OOE. NP 33"140096 0.0 - 4.7E000201 1.5762E-01 4.26002-03 I P Sr-SO S.00002.0 1.67982-01 4.54002-03 
7.32 0.12 4.0009-0 NP 2.0=E0002 7.35 Subtotal 6.4787E-01 1.75102-02 

Total . .- 6.47820 1.7510E-02 

FORM 541A (10.96) -



FORM 541 A UNIFORM LOW-LEVEL RADIOACTIVE Ellvirocar of Utah, Iao. 2. MANIFEST NUMBER 

WASTE MANIFEST 
20 

___________________ r~f~rrIMF ANI W~ nqcr AN ~AN1NIIATAN13. PAGk 6 OF `12 PAGE(S) 
_______________r MON'UAL "NTflA.4M WWUEHIJ________wAsTE DESCMFIPU FOR EAR WATETYE NC TANE I E 

_______PHYSICAL DESCRIPTION 114. D4EIECALDESii~ 15.K) IASIOIA IECI1 CATION
7. S.9. WASTE 9. 10. SURFACE 111. Z2APPROOMATE 13. SClaTION 

CONTINER AND *SURFACE CONTAMINATION WASTE WASTE SOLIDIFICATION WEGTIDVDAAAINCIE N CIIYQ~)ADStCablA 

IDETIFCATION CONTAINER VOLUME CONTAIJNER RADIATION .I10Z DESCRIPTOR VOLUME(S) IN R STABILZATION CHFMICALPORM/ % CONTAINER TOTAL.- OR CONTrAINER TOTAL ACTIV17Y AU-ClaSS 

NUMBER/ DESCRIPTION WEIGHIT LEVEL C~wmjitQ wel (S%.Nc;Ie2 CONTAINER MEDIA NiLTINGAG CIEIAT AMD RADIONUCLIDE PERCENT UrEable 

GENEMYAOR 'S-. ft081 ALPHA & NoeIS2A) 4~. (See w0. 3) AGENT 5.Clms B 

ID NU1.ES) N=OI) 1) 2S. Ew.) M.PPAr I'S4I IF.0.l% C.Class C 

-IMFl 61!A _ __ .SWL _ _ _ _ _ _ _ _ _ __ _ _ RADIONUJCIDES .E4L .MB fro2( 

4 . .439.211+1 NA NONEIEP r.14 .).6 10EO 3.2227E-01 8.7100E-03 As 

ami 111.13 4ADooos11s ow s3oo-u as H-3 4.7100005401 1.6762E-01 4.26500IR413 
___NP Sr-SO 5.00000E+01 1.6798E-01 4.6400-03 

7.3 0.11. <110005-03 NP 2OEOE412.3 Subtotal 6.478715-1 1.7510E-02 

Total 6.4787E-01 1.75110E.02 

0314 395,0NNA NONEINP C-14 9.600100540. 4.84705.01 1MO10E-02 As 

aml 100.491 .&0000E-05 up 33400E-04 os H-3 4.70000E+01 2.3643E.O1 6.39005.03 
________NP Sr-D 5.00=E+501 2.5160E.0l 6.860OE-03 

7.U9 0.171 <8.0000.03 NP 2.60000E 7M3 Subtotal 9.7273E-01 2.6290M4 

Total 9.727312401 2.6290E.02 

am41 4 39.29M1 NA NO01NEN C-14 9.60000E+01 3.2227E-fr. 8.7100S403 AS 
0-21 111.13 t.0000-05 NP 3.3003-06 0.20 H-3 4.700005401 1.5762E-01 4.26005.03 

KIP Sr-SO 5.000005401 1.6798E-01 4.540DE-03 

7.3 G..12 <ILEOE-OS NP 351000E403 7.5Subtotal 6.4787E-41 1.76165402 

ta 6.7870-01 11.75111302 

02W*1 4 32-4NA NONEWN 0-14 9.60000540. 3.=27".1 
8 .71GOE-O0s As 

0.21 111.13 45408-0 Up 33400E-06 0.2D H-3 4.7000015401 1.5762E-01 4.2600E503 
I___ up__ ____o Sr-SO 5.000005401 1.67965.01 4.540E053 

7m3 0.12 -d95005.03 NP 2.0000002 7.5Subta 6.478754-1 1.7510E.02 
- =-

Total 6.47975E01 1.751015.02 

02 9(1 4 39 .2"4 NA NONE WN C-14 516000 40 3. 2 7E. U. 10 54' 

- - 01am . 11"13 <9."000E-0 ow 34000.003 4 4. _'0501' 1672E41' -4.260012=3.  
________~N ___ ____ _ __ w Sr-SO 5.000005401j 1.6798E-01 4.,400E-03 

7.20 0.121 <.0600E-103 up 2AMooE.012s Subtotal 6.4787E-01 1.75105.02 

P0004 41A (1040)

( (
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FORM 541A UNIFORM LOW-LEVEL RADIOACTIVE t1 th o ANIETB&"UMR0-O 

WASTE M NIFEST3. PAGE 7 OF 12 PAGE(S), 
_____________________ tUtb ~ hIhFE ION0 WARY fl~'raEQA = l t §OIPTI, FR ASH TYE ICWAT 

S.& 7. 8.WASYR - Q 10. SURFACE 11. 12.APPROXMATE 1&3.IIULRDINCIE N ATVT f N AS-Class A 
CNANRAND0 SURFACE CONTAMINATION WASTE WASTE SWIDIFICATION WEIGHT IDMULAIOCOEANATVTY(I ADStabla 

IDEN1IlFICAllOIN CONTAINER VOCLUME CONTAINERt RADIATION DESCRIPTOR VOLUMIE(S) IN OR STABILIZATION CHEM.ICA[ FORPJJ % CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY AU-Chwe 
NUMBER/1 DESCRIPTION WEIGHT LEM. dpr~oo~am2 (Ses Note 2 CONTAINER MEDIA CHLTINE AGN CHLINaA AND RADIONUCLIDE PEACENT Unetsble 

OEI4PATR (.. Nts a ~ LA Nows 2AJ .). (5.. Nets 3) AGENT a-class B 
GENUMEII() NeS IAl) & a 15 5Y' W BETA- ____________ _______ _____cOes 

.....-. .... HAS A5MNIAB.. _____ ____ ____ ____ RADIONUCLIDES MCIs 

Total 6.4787E-01 1.7510E-02 

Bvl 4 35.2944 "A RONEMU C-14 9.60000E+01 3.2227E-01 1071100E3-0$ AS 
002 111.13 .4.BE05E5 NP .340005-56 om2 H-3 4.70000E.01 1.5762E-01 4.26005.03 

____ _____ ___ ____NP Sr-GO 5.00OOOE.O1 1.679815-011 4.54005-03 

7.35 0.12 I12DOE.03 NP 2,000015+02 . Subtotal 6.478715-01 1.75105.-02 

otl6.47875-01 1.7510E-02 

am51 4 39.29-H NA NONEIIW 044 9.600005.0. 3.22Z7E-01 8.71005-03 As 
0.2l 111.13 415,0005.56 NP 2.3450K-6 0.20 H-3 4.0E+.O 1.5782E-01 4.26COE-03 

______ _____NP Sf-SO . 50000. 1.67985-01 4.5400-03 

7.25 0.12 4BA00E503 NP 120008402 1.35 Subtotal 65.47i7E-1 1.7510E-02 

Total .6.4787-1 1.75105-02 

am01 4 NA.0- NoNZIw uc- 9.60000E+01 &.2227E-f1 a7100Eo03 As 
0.2 111.13 421.00588-0 NP &.300-06 8.2 H-SA 4.70000E401 1.5762E-01 4.2600E-03 

______ N Sr-90 5.000005.01 1.67985401 4.54005-03 

- .12 *500-03 NP 155008.42 72S 6.47875.01 1.7510542 

Total6.4787"-C 1.7510M4 

own/ 4 392-KA NONEWN 14 9.60000501 3.2227E-01 8.7'100E-03 As 
0.21 111.13 41.0000E-85 NB 3.140050 00H- 4ý.740ME4011 1.5762E-01 4.26005-03 

NP Sr-9O 5. E00501 1.6798E-01 4.54005.03 

7.3 0.12 -01.000-03 NP 2UOOE+02 7.35 Ubtotato E-78501 1.75105.02 

. . -. . . . . . . . . otat . . .6.47875-01 11.75110i5.2 

FORM 541A (10.90)



FORM S41A U IO ML W L V LR D AC VEEnvirOCare of Utah, InC. 2. MANIFEST NUMBER 

WASTE MANIFEST 
TWA4X2001 

rnmTINF AinýAm qmlmnm(CONINIATIla.S. PAGE 8 OF 12 PAGE(S) 
E~lTAlF DESRfl FORECHW YYEICNTIERI .ASE 

PHSIAL DESCRPTP'ON 14. CHEIALDESCRIPTION 15. RSAoIOGIWCAL DESCRIPTION CLASSIFI

URAC 10B WSE . I SURFACE 11. 12....-~aAT 1 CATION 

AND URAC CONTAMINATION WSE WASTE S0U00'IATION WEIGHT INDIVIDULA. RADIONUCLIDES AND ACTIVITY (OABsJ ANDSt 

IDENM40TIPIMf CONTAINER VOLUMEA CONTAINER RADIATION JitaLw~ooaw DESCRIPTOR VOLWIýS)INo OR STABiliZATION CHEMICAL FORWI % CONTAINER TOTAL~ OR CONTAINER iTOTAL ACTI VITY AUI-Claws A 

NLUBERI DESCRIPTION WEIGHT LEVEL odplomIIO IEs" 14012 CONTAINER MEDILA 'MTING AGE CHElATING AND RADIONUCUIDE PERCENT Unstable 

GENERATOR (See wuf ALPHA1 BEA Note 2A) (SWeNsOs3) AGENT B-Clas B 
-0-NALRA ETA ) IFAO.l% C-Classc 

__ __ ______ _____ RADIONUC1LIDES Cvm ea CI 

031n. 4 39,29+41 NA IIONEINP C-14 &.6QOOE+0# 3.2227E-01 8.7100E.Oi. As 

0.31 111.13 .4100MM- NP 3-3450-1" 025 0 41.70000E-p0l 1:5762E-01420E0 
________NP Sr-SO 5.00OOE401.1 1.6798E-014.54011E0 

7M3 L.12 4.C00013-03 NP 2.55+052 .7.35 Subtotal 6-478Wm 1.7S1CE-02 

oal6.4787E.01 I 76laE-02 

032t1 4 39.29-" NA 14010-TI r114 9.60000E+01 &=227E-01 8.7100E-03 As 

0.2 111.131 .4ww"-0 NP 2.3450K-C 0.21 .13 4.70500E+01 1.5762E-01 4.2605E-03 
NP SE+ 50 000-1 1.6798E-01 4-540OE803 

7.35 0.12 *=-W000 UP 2.0000542 7.35 Subtotal 6.47878-01 1.75108-0 

otl6.478715-011 1.7510E-02 

033/1 4 39.2s-H NA NGNIMNP U-4 .6O E-9~ .2-227E-01 -&7100E-03 AS 

0.21 5111.3 .84010005-0 NP 2.340504 0.20 1134.705008+01 1.5762E-01 426008I-03 
_____NP &-05.00000E+01 1.6798E.01 4.540012-03 

?is IL121 MME00-03 NP 12.50115.090 7.3 Subtotal 6A4787E-01 1.7510E-02 

Toa 6.4787E-01 .1.751CE-02 

am4/ 4 39;29.-N NA 1400-INP IC-14 11 .60000E401 3.2227E-01 8.71008-03 As 

am2 111.113 4-,00000-0 NP 33114000-4402 11-4 4.705000E.01 1.6762E-01 4.2600E-03 
NP___ ipSr-SO 5.0000012+01 1.67988-e1 4.54008403 

7.30 0.12 .11E0oE-03 NP 2A0000502 735Subttat 6.478W01i 1.751012-021 

Total 
6.47 07"- 1 1.7 1080 

0514 39,29-H 1A 140- -1 4 9. 60000E+Ol 3.222-0i 3.7100E-03 AS 
Q ~ 1.3 ADEw NP 34140"50 H1-3 4.70000E84.1 1.5762E.01 4.26008-03 

0I 1I.1 ---.0 -NP sr-so 5.005000-011 1.6798E-011 4.54008-03 

FORM 541£ (10.36) 7.30 0.131 .SAODE-43 NP 2- -I50 7.3 I Subtotal 6.4787M-01 1.7510E-02

- - I
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FORMU541A UNIFORM LOW-LEVEL RADIOACTIVE EflViocas% of Utah, Inc. 2. MANIFEST NUMBER 

WASTE MANIFEST STBA43.101 
__________________(XfNTAjo Ann MENIW npgn S. PAGE 9 OF.12 PAG.E(S) 

I _________ YSfV3ICAL T1Ct4R I2PTION 14. PADIOWICALDE PPK1 s 8RQ=LESCRIPT1ON C.ASSIFI
56.7. a, WASTE a. I0:. SWZC A1PPROXIMATE1. ~ SCATION 

CONTAINER AND SURFACE CONTAMINATION WASTE WASTE SQOIFICATION WEIGH4T INDIVDUAL RADONUCUDTES AN4D ACTIVITY (M~q) AND SOm 
IDENTFICATION CONIA"M4 VOLME cowmUR RAwA11N Mldopr DESORIPT'OR VOLUME(S) IN OR STABHUZATION CHEMICAFORW % COTA1NERTOTAL. OR CONTAINER TOTAL ACTIVrtY St"eI 

NUMB8ER/ DESCITION WEIGH LEVEL dmnVI00 Tge (SeeNeag CONTAJNEI MEDIA NELATMN AGN CHELATINGADR1KKUEPCNTU-=A 
GENERATORI (SO. NoteI 16 & oeS) Seoe3 GN NDROoUtOPNE 

UP NUAMBERS) Noet IA EA- &Ml 2A) GNc-Ctesso 
ALPHA___ RADIONUCLIDES DC. I mod ma cI an 

Total6.4787E-01 1.7510E-02 

Wom 4 0-XOFNPC14 9.60000E+01 3a2227-01 8.71002.03 As 
0.1 111.13 o8.,000DE45 NP 3-340015041 H-3 4.700002401I 1.5762E-01 4.26002.03 

NP Sr-so 5.00000E+01 11.179BE-01 .5400E-03 

7451 0.12 .Il.00E43 NP 2AME.02e 7-Subtotal 6.4787E-01 1.761IIE.02 

t.1 6.4787E-01 1.751 OEZ0 

027A 4 392- HA -14 9.600002.0 3.2-2272401 8.7100E.03 AS 
021 111.13 -aO6.E05060 NP 3.240006 0.2 4.700002.01 I.5762E241 4.26002-03 

PIP Sr-S 5.00000E+011 1.679-01 4.5400E203 
0.3 .12 -84=0603 NP 2.00005*02 7MSubtotal 6.4787E-01 1.75102E42 

Total 6.47872-01 1.71510E-02 

0311438.3.4044 NA HONEWN U714 IL60000E.Oi 6._0660E-01 2.-18G0E.Ok AS 
0.21 247.2 oS200E.S NP 2.34006.0 H- 4.70D000E+01 3.95902401 1.07002422 

NP Sr-S0 5.00000E.01 4.18102401 1.13002422 
72 ... 0.2o7 s UP000 N 10001502---Sboa 4S2O6E.0 4.3889-24 

Total 1.6206E+00 4.38002422 

aml 4 K0-ewr1 4 9.60000E.Od 0.0660E-01 2.18000E42 AS 
0.21 247.211 08.000-05 NP 3-340013-011 H-3 4.700002401 3.9590E-01 1.07002422 

Np Sr-GO 5.00000E+01 4.18102401 1.130(E024 

7.5 0.27 4IL00E43 NP ZMooEt uboa 1.62062.00Q 4.38E0924 

1.6206E400 4.38002-02 

FORM 541A (10"6

.I
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FORM 641A U IO M L W EV LEnvirocare of Utah, Inc. 2. MANIFEST NUMBER UIOMLWLVLRADIOACTIVE STALBN 103.0l0o 

WASTE MANIFEST 3. PAGE 10 OF 12 PAGE(S) 
PnNTAIMIRE Amnf wAgYW nFEwarn omm h W-P: 

U0U$LU ANDESSC~ o HEIAL(IRIPTIFOEAHI TYENCONTIE I.AOOGICAL DESCRIPTION CLASSIR.
PHSCLDSRPIN 1.CBrL9fITO &RDOO CATION 

00.7. 8. WASTE 9. 10.' SURFACE 11. 2*PPROXIMATE 18 AS-ClassA 

CONTAINER AND SURFACE OOTAMINATION C WASTE WASTE SOLIDIFICATION WEIGHT INDIVDUALRAGIONUCUES ANOACTIWITY (M~2OAN Stable 

WeDnAGTIRA1 CONTAINER VOLUME CONTAINER RADIAION J~d108L DESCRIPTOR VOLUME(S) INoRsTASm=iUZON C*LSMICAL FORM? % CONTAINER TOTAL, OR CONTAINER TOTAL ACTIVrIY AU-ClmAs 
NME) DES FIRlCH WEIGHT LEVEL dp.alI1O002 (See Hole CONTAINER M13mI HELATING AGN CHELAXINC ANS) RADIONUCUIDE PERCENT Ufswmeil 

GNUMERATO (Se Nole 1) AGEN B-Class B 
10 NUMBER(S) Hole- IA 151_____ -Caw 

0014 _ 0A AN OE -14 9.60000E401 3M.227E.O. 8.710GEE4L AS 
aoow1 11.3K.0O4 P 3.440E-0 020H4 4.70=11E+01 I.S762E-01 4.2600E-0S 

___ ____NP Sr-SO S.0G000E401 1.679SE-O1 4.5400E-03 
7.35 (L1 <140DO UP mow~e -M ubttal6.4787E41 1.7510E-02 

Toal6.4787E-01 1.7510E-02 

0411 o)-4 .6cMOE+O, 1.6095E-01 4.3500E-03 As 
0.214 1 60.71 -42 E-05GB NP 3-340E-063 NW C-14 4.70000E+01 7.88ICE-02 2.1300E-03 

___NP Sr-SO 5.00000OE+01 &3990E-02 2.2700E-03 

7& "d..0Ew N A E0 .5Subtotal 3.237i5E.O1 8.75MEE43 

Total &237SE41i S.750OE-03 

0214 399HU om -14 9.60000E+01 3.2227E-0)1 &.7100E-03 AS 
0.5 1112..000- u p 3200 144m = E70 00O1 I.5762E-01 4.26002-03 

&1 111 ZA EWNP Sr-S 5~OOE+01 1.6798E-01 4.54O0E-03 

7.3U 0.12 4.0002-03 NP 2.0000W+02 7.5Subtotal 6.47872-01 1.7610E.02 

Total 6.4787E-01 1.7510E-02 

can1 4 39A ANONE"N C-14 J§.6000E+0. 9.6570E-OM 2.61OOE-M~ AS 
0.211 292.5 <.000055 NIP asmoo020 H-$ 4.7OOOOE.ol 4.73G60E41 1.2800E-02 

_____ _________u p Sr-SO 5.00000201 5.0320E-01 i.56GOE02.0 

7.3 0.3 *"E00E3 NIP 3.00005.02 Subtotal 1.9426E+00 5.2500E-G2 

Total 1.9426E400 5.25OOE-02 

04411 4NONELNP 0-,14 9.60002401 80660241 2.1800-02 AS 
0m2 297.21 <B20002-05 NP &m.34005 020I4- 4.7 0000E40 3.90-ol 1.0700E-02 

________________NP iSr-SO 5.0102.1 4.1810E-011 1.13002-02 

7m.2 827, 4.002-NE NP 2.000E0. 7.Subtotal 1,6206E7+00 4.38O0E.02 

P01W S4iA(1048)
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FORM 641A UNIFORM LOW-LEVEL RADIOACTIVE ,Envirocare of Utah, Inc.. 2. MANIFEST NUMBER 

WAST MANFESTSTALBAN-4032-01-001 WAST MANFEST3. PAGE I1I OF 12 PAGE(S) 

_______________O m _PSAC nrN NTN ANT~b E bNAIJ_________W E DESCRIMTIN FOR EACH WAST TYPE INC ______________________________.&A 
1 _________PHYSICAL DESrRIPTION 14. CHISEUICALi.OEV~RIP1oN 1S. RADIOLOGICAL DESCRUMTON CI.ASSIPI

7. 8. WASTE 9. 10. 'SURFACE 11.12APPROWMATAE M. AS.GaoeA 
CONTAINER A140 SURFACE CONTAMINATION WASTE WASTE 'SOLIDIFICATION WEIGHT INDIVIUAL R1ADIONUCLIDES AND ACTIVITY (Mfq) AND eo 

ENiCAIN CONTAINER VOL.UME CONTASINR RADIATION .. 5 L DIESOIIJPTO VO 6() IN OR STABILIZATION CHEMICAL. IORU/ % CONTAINER TOTAL, OR CONTAINER TOTAL AMtiIT AE Cas GENERATOR Isom Note I & &0151 & HoAS) (Nl (SweNot. 2) AGENT~ 
10 WRNIAB4S) Note 1A) I lST jF ET.1Fi ________ C-Class 

~ _____________ ____________ RADIONUCLIDES PV- m C 

Total 1.6206E+00T 4.SSOE.02 

4 35,3.40A-N KAt NONE"4 C-14 &L6OOOE40 O SWE060-01 2.180OE-OT2 AS 
0.21 247.21 SAMooE-05 NP 3-140"o on H-3 4.70000E.O1 3AM9590E1 1,0700E-02 

NP Sr-so 5.00ME0051 4.1810E-O1 t1330-0 

7.35 &V7 e.10013-0 NP 2.S000E4w 7m3 Subtotal 1.6206E40 4.380DE-02 

Total 1.6206E40 4.=800".2 

own1 4 224NA NONESIP IC-14 S.60000E+01 11.6054i4308 As 
am2 OS&T7 O.ME-GS4 NP 3.3400E-06 0.29 NP 4.70000E+01 7.881 2.1300E0 

_____ P S-90 S.00000501 8.399-0E2 2.270080 

7.1w 0.07 4.50Mm0 NP 2.0D00E46 7M7 Subtotal 3.=375E.01 8.75005-03 

Total 3.237SE-01 &.7500E-03 

0714 324 NA NONEWN C-14 9.600008401 1.6095801 4.350015-03 As 
0.1m 65.77 4.00005.45 NP 33240015-0600 H-3 4.700005401 7.88105-02 2.13005-03 

____ ___u p Sr-SO 5.000041 8.39905-02 2.2700"-3 
7*35 -. '-07 400120 NIP 25500546 7M5 Subtotat &3a= -0 - .7500M 

Total 3.23755-01 8.750DE.03 

04614 4 224 NA NONEWN C-14 9.60000E+01I 1.609515-01 4.350OE-03. AS 
621 65m.77 wn45000 NP 3.24008.0 0m H~-3 4.70E00501 7.881015-02 2.113006-03 

u___ p Sr-SO 5.0005011 8.39905.02 2.27005403 

7.3W 0.0 IAWE0M UP Z500.02 7.35 Subtotal 3.23755.01 6.75005.03 

otaI 3.237554-1 0.7500E-03 

FOA'M54IA (10416)





UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST 

* ISOTOPES REPORT 
For Manifest # STALBAN-4032-01-001 

Envirocare of Utah, Inc.  

Total Activity 

C-14 1.8051E+01 4.5786E-01 
H-3 8. 8386 00 2.38883-01 
8r-90 9.3947Z+00 . 5391Z-01
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ST. ALBANS VAECC 
BUILDING 90 DECONTAMINA1ION/DECOMMISSIONING 

QUEENS, NY 

Internal Smear Sample # External Radiological Survey 
Date Drum # Location Generated dpm/1 00cm 2  Results Contents 

Stored mlin max dpm/100cm2  mr/hr 

04-Oct-00 1 Counting Room 40 40 <200 <0.008 PPE, METAL 

27-Sep-00 2 Counting Room 33 56 <200 <0.008 PPE 

27-Sep-00 3 Counting Room 18 49 <200 <0.008 PPE 

27-sep-oo 4 Counting Room 73 91 <200 <0.008 PLASTIC, 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, METAL,WOD 
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, WOOD 

29-Sep-00 11 Counting Room 37 73 <200 <0.008 PPE, GLASS,WOOD 

03-Oct-oo 12 Counting Room 45 51 <200 <0.008 PPE, PLASTIC, WOOD 

o3-oot.00 13 Counting Room 10 14 <200 <0.008 PPE, METAL TABLE TOPS 

03-oct.oo 14 Counting Room 23 41 <200 <0.008 PPE, GLASS, METAJFILTERS 

03-Oct-00 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' 

o4-oot-00 17 Low Level 33 42 <200 <0.008 PPE, METAL 

04-oct-0o 18 Low Level n/a 271 <200 <0.025 PPE, CONCRETE,PLASTIC,TRANSITE (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 METAL,GLASS 

04-oct-oo 22 Low Level 26 58 <200 <0.008 PPE,METAL CABINETS,WOOD 

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 Confldential 12/1312001
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Internal Smear Sample # External Radiological Survey 
Date Stored Drum # Location Generated dpmll 00cm2  Results Contents 

min max dpmnlOmof mr/hr 

5-Oct-00o 25 Low Level -13 50_.... <200 <0.008 METAL CABINET DRAWERS, WOOD 
05-oct-0o 26 Low Level .__15 21 <200 <0.008 METAL WOODiGLASS 
os-oct-0o 27 Low Level 2 23 <200 <0.008 METAL,WOOD 
o5-oc-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 
10-oct-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.  
1o0Oct-oo 33 Low Level n/a 19 <200 <0.008 METAL, TRASH,PPE 
1o-oct-oo 34 Low Level 15 446 <200 <0.008 SINK, CABINETS,BAGS,PPE 
10-Oct-00 35 Low Level 9 25 <200 <0.008 METAL COUNTER, SHELVES,BAGS 

0o.oct-0o 36 Low Level -5 28 <200 <0.008 METAL SHELVES,COUNTER TOP,PIPES 
10-Oct-00 37 Low Level 54 81 <200 <0.008, METAL SHELVES, BLACKBOARD 

13-oct-o0 39 Mens Room 284 304 <200 <0.008 TILE, PPE 
13-Oct-00 40 Mens Room -7 22 <200 <0.008 PPE, TRASH, FLOOR DIRT 
i3-Oct-00 41 Mens Room 8 9 <200 <0.008 PPE 
0-Oct-00 42 Mens 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-00 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-,0 47 A-waste Corr.#45 n/a 4 <200 <0.008 , PLASTIC FROM CORRIDOR 45 
23-Oct-00 48 A-waste Corr.#45 n/a -9 <200 <0.008 HAD PLASTIC FROM CORRIDOR 45, TRASH 
23-Oct-00 49 A-waste Corr.#45 ri/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 Engineering Contidential Page 212/13=200
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Internal Smear Sample # External Radiological Survey 
Date Stored Drum # Location Generated dpm/1 00cm2  Results Contents 

min max dpw/100cm2  mr/hr 

24-Oct-00 51 NA* Lab Area -3 -11 <200 <0.008 ASBESTOS HOOD, TILE 

24-Oct-00 52 'AX Lab Area -2 1 <200 <0.008 ASBESTOS HOOD 

24-Oct-00 53 "AK Lab Area 11 29 <200 <0.008 ASBESTOS HOOD, GLASS, METAL, TOWELS FROM MASTIC 

24-Oct-00 54 "AX Lab Area -21 -34 <200 <0.008 PPE FROM --A 

24-Oct-00 55 "AO Lab Area -10 -12 <200 <0.008 HAD WASTE FROM ASBESTOS REMOVAL 

25-Oct-00 56 "A" Lab Area 11 14 <200 <0.008 PLASTIC, METAL COUNTER 

25-Oct-00 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-Oct-00 59 "O 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, COPPER, PLASTIC 

25-Oct-00 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-00 63 High Level Lab 0.7 30 <200 <0.008 METAL SINK 

25-Oc.t0 64 High Level Lab 1 1 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 ,200 <0.008 METAL SINK, METAL FROM HOOD 

26-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-c00.oo 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-oo 72 High Level Lab -16 5 <200 <0.008 METAL CABINETS 

26-Oct-00 73 Isotope Room Wails 16 23 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 

26-Oct-00 74 Isotope Room Wails -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 Engineering Confidential
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Date Internal Smear Sample # External Radiological Survey 
Stored Drum # Location Generated dpm/100cm2  Results Contents 

min max dpm/lOOcm2  mr/hr 
26-Oct-o0 76 Isotope Room Walls -21 9 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
28-Oct-00 77 Isotope Room Wlls -17 ,21 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
26-Oct-0( 78 Isotope Room Walls 0.5 20 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
27-Oct-00 79 isotope Room Walls -4 -18 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
27-Oct-00 80 Isotope Room Walls 3 11 <200 <0.008 WOOD 
27-Oct-00 81 Isotope Room Walls 8 16 <200 <0.008 iSOTOPE ROOM WALLS AND CONCRETE 
27-Oct-00 82 Isotope Room Walls 4 25 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
2-7-wOct0 83 Isotope Room Walls -9 -22 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
27-Oct-00 84 Isotope Room Walls -2 -3 <200 <0.008 WOOD 
27-Oct-00 85 Isotope Room Walls -5 -17 <200 <0.008 ISOTOPE ROOM WALLS AND CONCRETE 
27-Oct-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 Walls -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 Walls 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-Ot-0 92 Isotope Room Walls 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-00 96 High Level Lab 10 -27 <200 <0.008 WOOD FROM WALLS 
01-Nov-00 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 & CEIINGS 
01-Nov-00 99 High Level Lab -/a 9 1 <200 <0.008 WOOD FROM WALLS & CEILINGS 
01-Nov-00 100 High Level Lab -18 15 <200 <0.008 WOOD FROM WALLS & CEILINGS

Stone & Webster Engineering Confidential
Page 412/13/200
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Internal Smear Sample # External Radiological Survey 
Date Drum # Location Generated dpm/100cm2 Results Contents 

Stored min max dpmnlOOcmO mr/hr 

01-Nov-00 101 High Level Lab -17 -18 <200 <0.008 WOOD FROM CEILINGS & UGHTS 

01-Nov-00 102 High Level Lab 3 24 <200 <0.008 WOOD FROM WALLS & CEIINGS 

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 & CEILINGS 

01-Nov-00 105 High Level Lab ill 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 FROM 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 -34 <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 "A" 

01-Nov-00 112 High Level Lab 10 16 <200 <0.008 LIGHTS FROM LAB CEIUNG 

02-Nov-00 113 High Level Lab 19 25 <200 <0.008 WOOD FROM WALLS & CEILINGS 

02-Nov-00 114 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 & CEIUNGS 

02-Nov-00 121 High Level Lab -5 18 <200 <0.008 WOOD FROM WALLS & CEILINGS, DUCT WORK 

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 12/13/2001
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Date Internal Smear Sample # External Radiological Survey 
Stored Drum # Location Generated dpm/1 00cm2  Results Contents 

min max dpm/lOOcrn2  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 & CEILINGS 
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 "A' 
0s-Nov-o0 130 High Level Lab 9 36 <200 <0.008 VENTILATION SYSTEM 
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 
03-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-O0 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 
07-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 
07-Nov-00 140 Low Level 77 128 <200 <0.008 WOOD FROM WALLS & CEILINGS 
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 & CEILINGS 
07-Nov-00 143 Low Level 6 26 <200 <0.008 LIGHT FIXTURES 
07-Nov-00 144 Counting Room 38 61 <200 <0.008 WOOD FROM WALLS & CEILINGS 
07-Nov-00 145 Counting Room -14 18 <200 <0.008 WOOD FROM WALLS & CEILINGS, METAL 
09-Nov-00 146 Low Level -3 48 <200 <0.008 WOOD WALLS, ELECTRICAL LINE 
07-Nov-00 147 Counting Room -7 21 <200 <0.008 WOOD FROM WALLS & CEILINGS 
09-Nov-00 148 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-00 150 Low Level 4 10 <200 <0.008 WOOD FROM WALLS & CEILINGS

Stone & Webster Englneerng Confidential 12'13/=01 Pdige 6



Date Internal Smear Sample # External Radiological Survey 
Stored Drum # Location Generated dpm/1 00cm2  Results Contents 

min max dpmnlOOcm2  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-G0 154 Counting Room 5 29 <200 <0.008 WOOD FROM WALLS & CEILINGS 
09-Nov-00 155 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 
9-Nov-00 158 Counting Room -3 -16 <200 <0.008 WOOD FROM WALLS & CEILINGS 

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 & CEILINGS 
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 
09-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-00 171 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 
09-Nov-00 174 Counting Room 4 14 <200 <0.008 METAL DUCT WORK AND WOOD 
09-Nov-001 175 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/1 00cm 2  
Results Contents Storedamin max dpm/10om2  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 Room 0 5 <200 <0.008 WOOD, METAL, STEEL, COPPER 
14-Nov-00 179 Counting Room -20 21 <200 <0.008 METAL PIPE, ELECTRICAL SYSTEM 
14-Nov-00 180 Counting 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-00 185 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-0O 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 <0.008 CONCRETE FLOOR DEBRIS

Stons & Webster Engineering Confidential 12(I 3=201 page a



Date Drum Internal Smear Sample # External Radiological Survey Co.tents 
Stored rum # Location Generated dpm/1 00cm 2  Results Contents 

min max dpm/100cm2  mr/hr 

20-Nov-00 201 High Level Lab -9 26 <200 <0.008 CONCRETE FLOOR DEBRIS 

20-Nov-00 202 LOw Level -29 -23 <200 <0.008 CONCRETE FLOOR DEBRIS 

20-Nov-0o 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-00 206 High 'Level Lab -11 3 <200 <0.008 CONCRETE FLOOR DEBRIS 

20-Nov-00 207 High Level Lab -11 3 <200 <0.008 CONCRETE FLOOR DEBRIS 

20-Nov-00 208 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-0o 210 Ejector Pit 11 39 <200 <0.008 STAINLESS STEEELTANK, PIPE 

28-Nov-o0 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-00 ~7**~

20-Nov-00 216 Ejector Pit -10 9 <200 <0.008 STAINLESS STEEL TANK, VALVE HEAD 

20-Nov-0o 217 Ejector Pit -4 -3 <200 <0.008 PIPE, FLOOR SWEEPINGS, VALVE HEAD 

20-Nov-00 218 Ejector Pit 13 28 <200 <0.008 CEILING VALVES, HEPA FILTERS, PPE 
20-Nov-00 219 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-00, 224 Low Level -16 22 <200 <0.008 CONCRETE FLOOR DEBRIS 

20-Nov-00 225 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/lOOcm2 Results Contents 
min max dpmIlOOcm2  mr/hr 

28-Nov.o0 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 
28-Nov-O0 230 Ejector Pit 1 9 <200 <0.008 EJECTOR TANK AND PIPING 
28-Nov-O0 231 Low Level -3 -0.6 <200 <0.008 CONCRETE FLOOR DEBRIS 
28-Nov-O0 232 Low Level -12 -15 <200 <0.008 CONCRETE FLOOR DEBRIS 
28-Nov-O0 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 RESBAR, CONCRETE, PLASTIC 
28-Nov-OO 236 Low Level 9 23 <200 <0.010 CONCRETE FLOOR DEBRIS 
28-Nov-O0 237 Low Level 6 8 <200 <0.010 SAND FROM PIPE TRENCH 
28-Nov-00 238 Ejector Pit -1.54 15 <200 <0.010 STEEL TANK, PPE, HEPA FILTER 
28-Nov-O0 239 Ejector Pit 5 25 <200 <0.008 STEEL DRAIN PIPES 
01-Dec-00 240 Low Level -14 5 <200 <0.010 SOIL FROM PIPE TRENCH 
01-Dec-o0 241 Low Level 7 15 <200 <0.010 2- S.S. DRAIN LINE _.  
01-Dec-00 242 Ejector Pit -0.6 9 <200 <0.010 EJACTOR TANK AND PIPE 
01.Dec-O0 243 Lab pipe trench 1 5 <200 <0.010 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 
01-Dec-OO 246 Ejector Pit 12 23 <200 <0.010 STEEL TANK, PPE, HEPA FILTER, CONCRETE 
01-Dec-O0 247 Counting Room -3 11 <200 <0.010 CONCRETE FLOOR DEBRIS 
01-Dec-00 248 Counting Room -17 2 <200 <0.010 CONCRETE FLOOR DEBRIS 
0"I.Dec-00 249 Counting Room 3 4 <200 <0.010 CONCRETE FLOOR DEBRIS 
01-Dec-00 250 Counting Room 12 25 <200 <0010 CONCRETE FLOOR DEBRIS

Stone & Webster Engineering Confldentil 12t1=/201 Page 10



Date Internal Smear Sample # External Radiological Survey 

Stored Drum # Location Generated dpm/100cm Results Contents 
min max dpmf100cm2  mr/hr 

12-Dec-00 276 Ejector Pit -2 j 11 <200 <0.008 PIPE, FLOOR SWEEPINGS, PPE 

12-Dec-00 279 Cordor 15 -3 13 <200 0.0260 PPE 
18-Dec-00 280 Corridor 45 2.6 5 <200 <0.008 PPE 
18-Dec-0o 281 Corridor45 5 13 <200 <0.008 PPE 
18-Dec-O0 282 Counting Room -10 7 <200 <0.008 CONCRETE DEBRIS 
1 8-Dec-00 283 Corrdor 45 5 23 <200 <0.008 PPE 

18-Dec-00 285 Corridor 45 -3 15 <200 <0.008 SOIL FROM PIPE TRENCH, VACUUM'DEBRIS 
18-Dec-00 286 Counting Room -2 1 <200 <0.010 CONCRETE FLOOR DEBRIS 

18-Dec-00 287 Counting Room 11 24 <200 <0.01 0 POLY, CONCRETE FLOOR DEBRIS, SOIL FOR TRENCH 
18-Dec-00 288 Corridor 45 -7 3 <200 <0.010 VACCUM DEBRIS, POLY 

18-Dec-0o 289 Corridor 45 -3 15 <200 <0.008 PPE 

18-Dec-0o 290 EjectOr Pit 14 31 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS 

18-Dec-00 291 Ejector Pit 9 17 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS 
1B•Dec-00 292 Counting Room -9 -3 <200 <0.010 SOIL FROM PIPE TRENCH, PPE 

18-Dec-00 293 Ejectr Pit -1 9 <200 <0.010 CONCRETE FLOOR & WALL DEBRIS 

18-Dec-00 294 Ejector Pit -3 1 <200 <0.010 CONCRETE, POLY, VACCUUM DEBRIS 

Sa-Dec-00 295 Corridor 45 -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 <0.01 0 POLY 
18-Dec-00 298 Corridor 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
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Date Internal Smear Sample # External Radiological Survey Stored Drum # Location Generated dpmll00cm2  Results Contents Stored min max dpmnl00cOn mr/hr 

18-Dec-00 301 Ejector Pit 3 19 <200 <0.010 CONCRETE EJECTOR ROOM
18-Dec-00 302 Ejector Pit -13 2 <200 <0.010 CONCRETE EJECTOR ROOM 
18-Dec-00 303 Ejector Pit -1.5 13 <200 <0.008 CONCRETE EJECTOR ROOM, S.S. PIPE 
18-Dec-0o 304 Ejector Pit -3 19 <200 <0.006 HEPA FILTER AND VACCUUM DEBRIS 
04-Jan-01 305 Counting Room 0.46 17 <200 <0.008 PPE 
04-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 PPE, POLY 
04-Jan-01 310 General -3 23 <200 <0.008 VACUUM / HEPA USACE # 43064 
04-Jan-01 311 General 5 17 <200 <0.008 PPE. CONSTRUCTION DEBRIS, vaccuum head USACE #430M 
04-Jan-01 312 General -7 23 <200 <0.008 RADTRASH, CONSTRUCTION DEBRIS, vacuum head USAGE #43065O 

04-Jan-01 313 General -13 15 <200 <0.008 RAD TRASH, CONSTRUCTION DEBRIS HEPA filter housing, Porter Cable sawszall

NOTE: TOTAL OF 307 DRUMS OF CLASS "A" WASTE
NOTE: TOTAL OF 4 DRUMS OF CLASS "B" WASTE
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Internal Smear Sample # External Radiological Survey 
Date Drum # Location Generated dpm/1 00cm2  Results Contents 

Stored min max dprlO00ocm 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 <0.010 CONCRETE FLOOR DEBRIS 

01-Dec-00 253 Counting Room -13 "6 <200 <0.01 0 CONCRETE FLOOR DEBRIS 

01-Dec-00 254 Corridor 15 5 19 <200 <0.010 PPE 

01-Dec-00 255 Coridor 15 -28 17 <200 <0.010 CONCRETE FLOOR DEBRIS 

12-Dec-00 256 Corridor 15 -20 4 <200 <0.010 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 <0.01 0 SOIL FROM PIPE TRENCH 
12-Dec-00 259 Low Level 4 6 <200 <0.01 0 SOIL FROM PIPE TRENCH 

06-Dec-00 260 Corridor 15 5 9 <200 <0.010 CONCRETE FLOOR DEBRIS 

06-Dec-00 261 Conidor 16 4 36 <200 <0.010 CONCRETE FLOOR DEBRIS 
06-Dec-00 262 Corridor 15 -4 17 <200 <0.01 0 PPE 
06-Dec-00 263 Corridor 15 -11 25 <200 <0.010 SOIL FROM PIPE TRENCH 
06-Dec-00 264 Corridor 15 -4 -3 <200 <0.01 0 PPE 

06-Dec-00 265 Corridor 15 8 16 <200 <0.01 0 SOIL FROM PIPE TRENCH 
06-Dec-00 266 Counting Room -21 -2 <200 <0.01 0 WOOD FROM BEHIND SLIDING DOOR 

06-Dec-0O 267 Corridor 15 -17 -9 <200 <0.01 0 SOIL FROM PIPE TRENCH 

06-Dec-00 268 Counting Room -12 9 <200 <0.01 0 CONCRETE FLOOR DEBRIS 
06-Dec-00 269 Counting Room -15 -12 <200 <0.010 WOOD AND PLASTIC DEBRIS 

06-Dec-00 270 Counting Room -7 -5 <200 <0.010 SOIL FROM PIPE TRENCH 

12-Dec-00 271 Lab Area -3 5 "<200 <0.008 STAINLESS STEEL DRAIN PIPE 

12-Dec-00 272 Corridor 15 7 17 <200 <0.008 PPE 
12-Dec-00 273 Counting Room 2.6 15 <200 <0.004 WOOD, VACUUM DEBRIS 
12-Dec-00 274 Ejector Pit 4.7 13 <200 <0.008 STEEL TANK 

12-Dec-00 275 Ejector Pit 2.6 23 <200 <0.008 PPE, TANK, CONCRETE, PIPE
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1],/.14/02 Till 13:28 FAX 865 220 1614

CHEM-NUCLEAR SYSTEMS, LLC 

S 740 bm Road * Barnwell. Suth rolina 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 i' 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, 

/9 4 mies w. Latham 
i"Vice President, Barnwell Operations 

(803) 259-1781
4 Pailed :n re lea c e p -

; !DAIR.ATH k 31KTG



O DDUMutek. Outboand Manifest Breakdown Report ge 1 of I 

IS'By Outbound Manifest Id 

Manifest Nbr Transport Permit Number Shipping Date Site Name 

IT024083 ___________________ 0272-4 L-02-X 10/312002 Bamwell Waste Mqnagement Facilaty 

SCustomer Namwe Number Phone Number Manifest Number Received Date Wst Wgt (Lbs) Vol (Ft3) Activity. niCi) SNAA Grams S 

i Aventis Pharmccuticals/Cincinnati 2812 (513) 948-6557 648-GTS.01-031 1/ 2112001 16.0 6 83.876 0 02+00 

L Dominion tGcerarto/Millsroric 77 (860)4444-4227 77-02-076-2 0,3116/2002 291.0. 6.8 1170.9359 0 0E+00 

Ex0lo 1'n4ee Cek 37 . ____________ 602.0 [2 567.201 0.0000725 +0 
i Fxeton Corporati ldý nenlOystcr Creek 357 (609) 9714544 357-OC-1018-01 09/04,'2001 22.. 50 

Enelon Corporation/Dresden Unit I 2164 (815)942-2920 2164.DW-02-045 04124/2002 539.0 12.8 626 7038 0.0003386 or" '0 

; _ _ _ _ _ _ x2368 .... _ 

' Exclon CO oratiowl~aSa Station 240 (815)415-2395 240-LWO2-1 1 06/07/2002 W1.0 1.36 .2582 0 O.0F00 

S- - ~~~~~~~~~~240-LWOZ-1 9 08/12/2002 ____________ -. _____ 

i Northrop Grumman / linthicurn 1481 (410) 765-2318 54-12302 01/23/20022 46.0 2.5 2129 0 0E.O+0 

i Rochester ias & Electric Co.ijnna 331 (585) 771-3118 331-2001-31 10/31/2001 120.0 4.6 1637.4718 0.0004952 0-

US Army Corp of Engineers 2926 (410) 962-9184 2167-T013850 071-3/2001 967.0 13.1 

__Measured - 113.4904 0 013+00 

* ViacomrWal.tz Mill 481 (724) 722-5924 481-LRW2001-316-RI 09/05/2001 1,332.0 40.44 1350.8963 0.084644 3.89 1F.-03 

.481-LRW2001.347-RT 11/09/2001 

"NWyuth-Ayeist ltesarctdL'drle 673 (845) 732-3784 673-TOI5802PEARLrM 11112J2001 365.0 13.2 453,27 0 OE+O0 

, 673.T021070 03/15/2002 
_______- 673-1'022688 07/2-2/2002 ....__ 

Totals 4,289.0 112.8 8019.62 0.0865502 3.891E-03 

Measured: 113.4()04 0 WOOSA0 

Grand Total: 8133.1104 0.086550)2 3.891 .03] 

--I 

°.  

" Atr19001,+ rdf- AT.MORLD 1"/14/2 • " 1:21) 00'i 
-• K ( K
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Revision - cII2fl 5ct AU"n Ir N Reiso 0. iwSnnQ Alne, Dr,. ;+. on'JJJ.. naI 0OJ J A; f;~ 1 LX

Permits

AP-012-01 

ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor -° 1Date' 9 1 v No.

Location of Work: 
Description of Work: -ZA/sP;.2.aT .St.9Ii p,-.a5. . " ", -,-L.-mly 

SUMMARY OF RADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrations 

REQUIRED RADIOLOGICAL CONTROLS 
.A Coveralls Glove Liners ,5( Lapel Air Sampler 

Hood Ca ,XPlastic Shoe Covers Lab Coat 
'Surgeons Cap Rubber Shoe Covers yPre-Job Meeting 

)rSurgeons Gloves JTape Gloves to Sleeves ) Continuous HP 
Coverage 

X'Rubber Gloves Plastic Suit ,(TLD 
Trained Radiation Worker(s).  

SPECIAL INSTRUCTIONS: () -/'e7r - t3Ail X Ma • 4 -E :.- ,.

APPROVED BY: QILJr/ 0~Q 

REAPPROVED BY:_________________ 

RWP TERMINATED BY: -4~J e

DATE:L _ L..2 0 

DATE: 

DATE: - /-

An *465 - - - -

Cabrera �ervlces, Inc. Page 9 of 11

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND 
• . CONTROLS

N~me Onature I Name Signature 

_ T•4t I •~45 A7CONTROs LS

Page 9 of I1I
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AP-012-01 

ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor jD-ate - 0  NO.0- 0 

Location of Work: I ýq CS•O k/98 5'- 4l 
Description of Work: .:- ,. . 5 ov- J . O,-,--. r'&*,• v,. I 4 -> j-,yra I 

SUMMARY OF RADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrations 

____________ •l• •I "•fO(!1 4~l'n,,i .... _________/J __.______ _, 

__4____IS'_ iilNv itso __25_',A4__A,_

REQUIRED RADIOLOGICAL CONTROLS 
SCoveralls Glove Liners ( Lapel Afr Sampler 

Hood X Plastic Shoe Covers Lab Coat 
Surgeons Cap Rubber Shoe Covers ) Pre-Job Meeting 

A)Surgeons Gloves -2 2Tape Gloves to Sleeves Continuous HP 
I x• t rK clt I -s Coverage 

Rubber Gloves Plastic Suit , TLD 
Trained Radiation Worker(s) 

SPECIAL INSTRUCTIONS:

APPROVED BY:.Q~

REAPPROVED BY:_ 

RWP TERMINATED BY:

DATE:__________ 

DATE:

DATE:

AP-012 Cabrera Services, Inc. Page 9 of 11

6

~~~~~~~rkp aI < -. " i.3, iv) &. & -'1- -S i t -x-
-Si��ASL4�A �i. -,

"SIGNATURE INDICATES'THAT YOULRAVE READ AND/UNDERSTAND THE RADIOLOGICAL CONDITIONS AND

Name SigP~ture Name Signature 

Scoh
Sc -- .4O~ ~-- IIIV <

Cabrera Services, Inc. Page 9 of 11
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AP-012-01 

ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor .Date g 5 ." N°.  

Locationof Work: A j.- -2 -. i ,-.  
Description of Work: "j , 4$tZi ," ,2,*!.-,,. S A•" 

SUMMARY OF RADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrationsý 

REQUIRED RADIOLOGICAL CONTROLS 
,Coveralls A•Iove Liners Lapel Air Sampler 

Hood XPlastic Shoe Covers Lab Coat 
Surgeons Cap Rubber Shoe Covers Pre-Job Meeting 

.,Surgeons Gloves - ýTape Gloves to Sleeves , Continuous HP Coverage 
) Rubber Gloves Plastic Suit ) TLD 
A Trained Radiation Worker(s) 

SPECIAL INSTRUCTIONS: 1I\ , ',, ~ ,' 'y 5 .J .- " , t "_.-.,,, ' " 
L ,A ... .  

A-i . . .. . . .. . .. . .

APPROVEDBY- *WAs q/0/6'/

REAPPROVED BY:__ 

RWP TERMINATED BY: SAý ý

DATE: 1,95-0 0 

DATE: 

DATE: :0- 3 -0 Q

J��t�-ui e Cabrera Services, Inc. Page 9 of 11

4J

Al

SIGiNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND ; ~CONr'R.OLS
Name NSignature ame Signature C I "L 4/4 "

•l"-Ul Z Cabrera Services, Inc. Page 9 ofl1l
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Permits

AP-012-01 

ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor Date No.  X',,+ a,•o"s:...-,. 4: 1..._•'.t ,, CIO - C-4# 
Location of:W ork: -- 1.. - .. tki 2 ~i •,&r.-0 .. . L T ' " 
Description of Work: 9 (,4-4 1,d&L.A- L- €-6i11! (&.4-.- -) A•JA-'.  

SUMMARY OF RADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrations 

I_________(6o÷,&•/,,ct.' l O.Oo-roo.ot •.,, ••.  

REQUIRED RADIOLOGICAL CONTROLS 
),. Coveralls ('h/i• , • )Glove.Liners yc,4V ir lampler 

Hood PAs4Sioe Covers Lab"I•to" 
Surgeons Cap Rubber Shoe Covers Pre-Job Meeting 

X Surgeons Gloves (z f7_ • Tape Gloves to Sleeves Continuous HP 
XCoverage 6Pý•ri,-

ORubber Gloves Plastic Suit ()TLD 
ýTralned Radiatoion Worker(s) 

SPECIAL INSTRUCTIONS :6ý,roz c- rb•~~ '-5 

-~~ ~JoCum- -T2L e.- 1r u~~I*I

APPROVED BY: O-Mua64ý2~2kK
REAPPROVED BY: V 

RWP TERMINATED BY: A*

W .  

DATE: to ---4 

DATE: 

DATE:

AP-012 Cabrera Services, Inc. Page 9 of 11

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND "I CONTROLS

Name Isignature.. Name Signature 

' e. xt- ... ..  

•,,•,- 1 • <-<,• , I-,45• 22

AP-012 Cabrera Services, Inc. Page 9 of 11

r. . . .... I ll I .
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RSt. Albans Proiect 00-062 Radiation Work
Permits

AP-012-01 
ST. ALBANS PROJECT RADIATION WORK PERMIT

Date

fri- �-C�IO I � .*IAf.....t... �.. - -

oucaonJH f _worki; Jj-11 ,La

uDUIscrption of WorK:
2

k. Glove Liners 
X. Plastic Shoe Cover 

Rubber Shoe Cove 
ATape Gloves to Sle

Plastic Suit

No.

-?v~~~iraj~ -L ýrSt5 ~&4~v

SUMMARY OF RADIOLOGICAL CONDITIONS " Location Contamination LeVels Radiation Levels Airborne Concentrations 

'Liq Io -5 A•Q Ig5j/ a . l - _ ,

*1��

SCoveralls (T-y 
Hood 
Surgeons Cap" 

XSurgeons Gloves

cj Rubber Gloves 
X, Trained Radiation. Worker(s)

-L- -

Lapel Air Sampler 
rs (Z,.a ) Lab Coat 
rs Pre-Job Meeting 
eves Continuous HP 

). Coverage Q•,,v.,s,;/-tvf 
XTLD

SPECIAL INSTRUCTIONS: (7) "-t " ' • - / .  
131*'.

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS ANd CONTROLS

I'dIllI It; I

ame Slnature

/,

LIZ
L _______

)

APPROVED BY: I4�,Ue3 /cZL2� �U�( 0-Q�,
REAPPROVED BY:_________________ 

RWP TERMINATED Y_______________

DATE:_________ 

DATE: 

DATE:

i�r-u i� Cabrera Services, Inc.
Page 9 of 11

REQUIRED RADIOLOGIAI CA COnTRO

AP-012I:a Cabrera Services, Inc.
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St. Albans Protect 00-062 Radiation Work

9

AP-012-01 
ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor Date No.  

Location of Work: A.. 0 
Description of Work: t~ On C,, -n-" 4 Qi I* *.h

SUMMARY OF RADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrations 

"REQUIRED RADIOLOGICAL CONTROLS 
kCoveralts - %Pj. •c , GQkv.. Ae Glove Liners Lapel Air Sampler Hood .,XPfastic Shoe Covers Lab Coat' 
*Surgeons Cap Rubber Shoe Covers Pre-Job Meeting 

XSurgeons Gloves y4 eL,-+) >Tape Gloves to Sleeves Continuous HP 
X Coverage (;n'M:,Rubber Gloves Q.oK3,ijv tý Plastic Suit XTLD 

)rTralned Radiation Wdrker(s) SPECIAL. INSTRUCTIONS,: ...... " ' b 

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND 
CONTROLS 

Name Signature Name Signature 

-- -- - -- -

APPROVED BY: ( 

REAPPROVED BY: 

RWP TERMINATED BY: 
k 4.

DATE: IQ•1-A• 

- DATE: 

DATE:

At-'-Ui� Cabrera Services, Inc.
Page 9 of 11

k(al=7-m

AI-'-O 12Z Cabrera Services, Inc. Page 9 of 11
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'I
APPROVED BY: _. L• 

REAPPRdVED BY: 

RWP TERMINATED BY:

DATE: /0 ,n -C 0 

DATE: 

DATE:

Cabrera Services, Inc.elr--u 1s
Page 9 of 11
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Revision 0 9/8/2000 St. Albans Proiect 00-062 Radiation Work 
Permits

AP-012-01 

ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor Date No.  

Location of Work: 9 0 :) .(h P, T~' 4
Description of Work: •. e . "t 

SUMMARY OFRADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrations 

bt ", -,, , ...  
REQUIRED RADIOLOGICAL CONTROLS 

X Coveralls qy*( ky rt-v) Glop. Liners &,L-ape1 Air Sampler 
Hood P4 PN& Shoe Covers Lab Coat 
Surgeons Cap "'Rubber Shoe Covers Pre-Job Meeting 

k Surgeons Gloves O 0 Tape Gloves to Sleeves Continuous HP *~ &Gj W WeN j.$1 45lAJS X Coverage (~ l Rubber Gloves Plastic Suit TLD.  
Trained Radiation Worker(s) 

SPECIAL INSTRUCTIONS: - F•- ,., , 
• RLr ." " 

AtN % '!- " l 

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICALCONDITIONS AND 
CONTROLS 

* Name ,-7 Signature Name Signature 

~ Wh~4 __________

APPROVED BY: 5U%.' k" 14&Q DATE:JII -'2 
REAPPROVED BY: ___DATE: 

RWP TERMINATED BY: DATE:

,
A1% I�.d�% - . -/M--uIL �abrera servIces, lnc.

Page 9 of II

-I
Mf-"-U]1 • Cabrera Services, Inc.
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AP-012-O1 
ST. ALBANS PROJECT RADIATION WORK PERMIT

Jobu Supervisor

SLocation'of Work :" ( 3f4 .• o - ý-ý_

Date 1 3 ",' No.

Description of Wor91: ,. , - . -. " , .L.  S• . • -. ,• , • • J , .r

- iIMARYOF RAfliOI flt�W�AI �
SU M R OF RG I L .. C..ON .- -.- , li I .

LoUUIIUoI u ,onramin~itinn LAl•.ttlIl.

C-*v- r%;
i- - i' 0 , -

I I

REQUIRED RADIOLOflIC�AI (�AMrar�, �

Airborne Concentrations 
z . , . ..4 - 1,+••. ,••

I. ___

X Coveralls (1_Nt.Z 6-
X Hood 

. Surgeons Cap ( 
yo .Surgeons Glovesc o-.-,j)

Rubber Gloves 
XTrained Radiation Worker(s)

Rubber Shoe Cov 
STape Gloves to SI 

Plastic Suit

)( Lapel Air Sampler 
ers Lab Coat 
ers Pre-Job Meeting 
eeves Continuous HP 

X. Coverage Q--vk ,, 
X TLD

SPECIAL INSTRUCTIONS: QJ. 4%.-. . . ut % •. . I*., • IC4 

ý ý4 ' Q QJ 46 e- Z;7 

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS ANED 
CONTROLS 

Name Signature Name Signature

I- *.*

APPROVED BY:-( ~ k4-E, 
REAPPROVED BY: 

RWP TERMINATED BY:

* DATE: iII3 •-I0 

DATE:__ 

DATE:

Page 9 of i1

A,

AP-0-U12 Cabrera Services, Inc.
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. ans ro ct 00-062 Radiatio Revision 0 9/812000 St M P i

No.

-Y%.; 4i

Contamination Levels evesl

j -

P.EQUIRED RADIOLOGICAL CONTROLS
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R s q0 I2. . h-
Permits

APPROVED BY:__ 

REAPPROVED BY:

DATE: ,;-/--O 

DATE: 

DATE:
* RWP TERMINATED BY:__

AI� � ��r-u � ua�rera �ervices, Inc. Page 9 of Ii

AP-012-01 
ST. ALBANS PROJECT RADIATION WORK PERMIT 

Job Supervisor Dateo.  

SLocation ofWork: • , " v v.. y 
Description of Work: .e-yev y, U-_0 $sft4- t 

SUMMARY OF RADIOLOGICAL CONDITIONS 
Location Contamination Levels Radiation Levels Airborne Concentrations 

qc•.b.t- "Z-r low,,,.- %,x=.i. -• .,,/v.- 3z. 4 r.,,• -ra. 6-.  

x~ovrali (T REQUIRED RADIOLOGICAL CONTROLS 

x~overa)l a,-•. 0 •.%uX'g Glove Liners ;< Lapel Air SampleKO"• 
Hood -kPlastic Shoe Covers T,/ew,; Lab Coat 
*Surgeons Cap Rubber Shoe Covers x Pre-Job Meeting 

; Surgeons Gloves P - ,ATape Gloves to Sleeves Continuous HP 
Coverage 

Rubber Gloves Plastic Suit ,,TLD "v v , 
)XTrained Radiation Worker(s) 

"SPECIAL INSTRUCTIONS: Q jV' Ma k".... wj , y. b# ,.S*'*t, , , .
",! - jVe. . ,.0 ,.. -.- 4 .V ' .%,f. tO .•.4v•.,,- , L744,'a
L�J 5? - - d�5I� �iZ�T�7ZT�

SIGNATURE INDICATES THAT YOU HAVE READ AND UNDERSTAND THE RADIOLOGICAL CONDITIONS AND 
CONTROLS I I

Name Signature Name Signature

Page 9 of 11

Revision 0 w181nnn1 . Rt. Alhqnq Prnipe-f nn-tnR,- D.or•i•,l':e-,n •'M,',,,-I.

f

J"M"-V 14/ Cab~rera Services, Inc.
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OP-001-02 Radiological Survey Sheet 
Locatfore RWP# urefci

OP-001 
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�evIsB OP-OO1-02 
Radiotocilcal Surveys 

Radiological Survey Sheet 9e� 
5,/i 

ISurveyTyr�e: 
___________________________ 

ISurveyft

S&td M.  
vl 
�V�tA.JrS

3

(z

ef-"t CILJ 'ý
k 1- 4 (L dil



Radiological Surveys 
OP-001-02 Radiolog.ical Survey Sheet 

3" t RWp#S 
Survey Type: 

_4 I 2 

afear Results 1f 

6 "31o

ct. 0 No. ct 
2 - 271 3 : -~28A
4 V 29T 153 
6 0. 31 3 

-k A 8 333 
9 343 

10 35 
i T 361 
12 37.  
13 38 
i14 39 -/ N5 40 0 IV- --,., 
16 41-,--P0 

(0, 0 •..',,.,_
17 

42 
198 443 

22 47i .4 
46 6ce 67 

M 4 49 
j5_ 50 _ comments 

Surveyed By: Date; -TrW -Ef.akqClKe 

Reviewed By: Date: 
,24 

1--c10tiWý 

P-001 
CABRERA SERVICES, INC. Page 15 of 15
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OP-001 CABRERA SERVICES, INC. Page 15 of 15

( (



-- -- NRadiooical Surve6 
OP-001 -02 Radiological Survey Sheet 

W L a Ii ,- I Survey I S" •ey .. ...  
Smear Results e 
DPM-100CA IN 

No.c No. a 
1 '26 

0A0~~~ 2 - 27 CONTROL6CL ...EA 
3 .28COTO p4 -o 29 MEN' 
5 - 30'TIE 
6 ' 31 
7' 32 W 8 X3~~ 10I 3.l 35 1 • ,~ 3 ' Y .,:;.<•::;.,-. :. :j C•LE.AN.•-jSt.,.  
93 38 ! 

14 35 
16 9 3. .,. Z E , 

3 •. ý OUT '. ".."".': ......::'':!:".! •:38• , ...... ...... :7 
131 .: .....::::::: : " . . .. .  

"3 Vl .. vI.'''..-v ...-- AC ES)GR S .'- F ,r-,•,-•-

17 -l-.42 

OP-O0AC1 
P 

20 C A R R AEV C E , I RC DRE SIN 1 5ý M1
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OP-00i-02 Radiological Survey Sheet 
.ocation. WP Survey # I Survey Type:

Smear ResultsM 
%Of.  DPM/IO0cm42 

-o No.1 , C' 

2 272 U
3 -28 Q 
4 al 29 

jL 
5 30 

6 - 31 
7 -~32 

-tA7 ~n4 8 33- o 
-2 - 34 ý ,, 
LO_ -X35 (2) 6 11 36 37 
12 - 37 11 
13 38' 

19 442 

20 44 
21; 46 

22 47 
418 

)P94Q1 
CARSoE VCS IC ae1 f1 
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Radiological Surveys 
OP-001-02 Radiological Survey Sheet 

Locaton: RWP SSurvey Type: 

Smnear Resul 
DPM/100cmA2 

qo. =a *No. ", 
1 ~26 

2 7, 27 727 , 

4 -j5 298 
5-l 5 30 P. ,57 
6I - 31 

8 33- 
-

9 34 
10 35 - 17f ' 
T11 36
T12 I 371'..  

14 39 
16 41 

17 42-- -ý t' V 
18 43 
19 44 
20 45 
21 46 
22 47 
23 48 
24 49 
25 50 Comments 

VS L_1
Dos Rateye mBy:h~ Dale:'---7

Reviewed 13y: Daie: 
Diec N$ Loatio 

)P-001 
CABRERA SERVICES, INC. Page 15 of 15
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Radiological 
Surveys 

OP-001-02 Radiological Survey Sheet 
Location* RWP' -() Survey# Survey Type: 

Smear Results 
DPM/OO 

3cmA2 
1 26 % 

227 30 A3 3 28 4 29 " , 
5 30 C 
6 31 
T 32 /1A~ 'e1A 8 33 

9 34 
110 35. 3 Ab~ f I1 Q 11 361 1 -5 ki*' aý 
12 37 
L3 38 

0"/.  14 39 
15 40 
16 41 
17 42 
18 43 
19- 44 . J4J. vikl15 2 0 4 5 .... .  
21 46,~ 
22 471. 1 
23 48 

25 50L.  
Comments CAQR EVIE"IC 

Reviewedl By: Date: 
R WO r
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OP-001-02 Radiological Survey Sheet 

jSurvey Type: .. ...  

11 7qI/ wO4 t7en.  

-. ,'16 t3 L,,,,..' - tsss.4& fr" 5 ? h 

Instrument Serial # a EK. , ft. z Bk . f Bkg Ca.= DueK 

A-~~170 C>'AP J 9. Sma- Bounder 
' ,1' 7-01 C1 Dose Rater rslhr U ASL oe 

CABRER? ERCSINirect Reading 
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OP-001-02 Radiological Survey Sheet 
tocaIto RWP#I 

Surveyf #uvyye 
S e a r R e s u l ts I o I 

OPM/100cmAK2.  
No. Ct No. 0( 

I j 26 
L 2 S 27 1-RADIOLjI 

.  

; •ILdIC-AL [ ; .. [ 
3 CONTROL AR .6-
4 29 MEN'S 
5 10fo30 TIE 
6 1 31 0 'w.  7- ~32 WM 
8 33 
9 34 

11 15 36 
,W ._.W S -. ' -, .A E-,•- .  1 . . . . . . . . . .  

13 to 38 
.... UIRMENT ACCESS/EGRESS 14 39 

" - ..  
15 7-- 40 
16 41 .. .4 

1. .. ..r!.7 
17 ( - 42 

4..  
-.?o.me r-... G" 

"10~~. _L3. ...... ..... . ........ ~ 
.4. . .. .. v .. ..... .T A .  

Reviewed By:-;:..-Da..te..: 
.:.D.13 .. ". Rea...  

,<..,:,TEMPORARY ....:; .: 
AN- A6 -.?.......  

: .~~~~~ ...........": ' T E P O A R 

tl 4• i'; ;i~i'•:'::.-'.'k~i';:: ...R ...... -.. "'/ '" " • " " ' . L ON " ...i. ... ,: • Is 

- - - •" <•c •,.~ l! .... ........ ................. ,.-. 6 F/ = • • o . -~ , 
,, •..-.. , T F " z- T OP OP 0oo0 

.~~Ga Sinamtte ~ ar 

uRviewed ByS Date:INC.rPa e 1 of 5 
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OP-001 -02 Radiological Survey Sheet

~ ~ . ~ Survey# Survey Type: 
Smear Resufts x '4-t ;pglof , 
DPM1100cmh2

No. a 101No. a A -jL. * 

1 -T18'26 Ki Uj) 2 L27 
3 - 28 J1 
4 1'1 29 1 1 
5 49L 30 1I 
6 4~31 17KI 
7 -32L 

9 11034 

_10 .IL~ 35 91 11 q 36 
12 37 3JO 
13 38 4.  
14 391 -1 o ,qI<41 
15 401 10
16. 41 10. ( 
17 42 L, 
IS 439 
19 44 .k 
20 45 
21 46 
22 47 
23 48, 
24 491 1 
25 50tJ 

Comments P 
A107 TOL~stai-p 116K

"Su-rveyed By: Date: -I-nstrument S-edaI # a oEff. PEff. [aBk . Bk al, Due Key 

FIX______ IL%~g~ Do-Ie Raem~r ASLcfo

__________________Reviewed By: .Date: 212- -1-, SP0 Mieet Reading ~~~.-I~AV0 (.(3 ohVM/OcA2 
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20 A.45 
21 -45 ,6~J~~ 

22 L47 
23 48 

24 .49' 71 W~ 
2L5 500 

Commnt 

Surveyed B1y. Date: Instrument Serial # a Eff. Ef.a Bkg ffBk Cal. Due Key 
l; ex 01-A k-30-S -c Smear I BXW 

o,%s t'1,50 -QL -0 0 D)ose Ratmrlhr EAIS Location 

Reviewed By:- Date: 1, 'G Direc Reading 
OPWvi0lOCinA2
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OP-O01-02 Radiological Survey Sheet 
Location: Survey Survey Type: 

"ýSmear Results.... .... P .  
DPM/IOOcm^2 

No. ac 1 No. a 
1 0 26 
2 15 27 11 
3 I A.5 28 

5 -I Vc30 c 
6 31 
7 Lý% 32 
8 q # 33 
9 15 14 _N, @"~ k 

11 1 1 36 .12 1 Lr• 37( ) l -.,. . .,,,,, ... " • o 
13 0 9b 38 i 
14 1 i.- 39 
15 101-40 
16 I L 3'• 41 
17 1 ,ul 42 A/O bi 18 11M143 V-5~ K ~ 19 44 74; Tu- ~ ? 
20 45 
21 461 
22 471 1 1 
23 .48 241 . .49 ýr., ) zV• .. j'¢,.7 /•, 

_ Commments' 0- "I ¢. =_ , 

Surveyed By. Date: Instrument Serial # r Eff. Eff. a Bkg. BBkg Cal. Due a 19n rl"Kev 
SSmear B udr i o- L- V Dos Rae m/hr A/$3 Location 

Rt-I, -: Dae N . r ".•I 1 .1 Direct Reading RevieweDPMfO0 
cM=2 JO~o ~ I~77r...'~L.'I--C 

Grab Sample
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OP-001-02 Radiological Survey Sheet

L( atio .. Survey # Suvey Type.: ...  
•S nfea r R es ults : . ..  

DPM/100cmA2 
No. a INo, a I B 

I .rjq 26 3, 1 S -• -- " 
2 1 14 27 Coor 
4 '11 29• 

S ~~~/33 -53 1 t-8 -d 
6 1 o 31 G 
7 311• 32 

0oa0 Io 35J 

121 1 37 3o 

13, 1 438/5 3L 

216 1 41 

217 1 :42-1 
2 1 , ,4,3 

20• 1 45 

21met 1 46 

22vee By.47 ntu etSdl# f,' f. aBg 3 kICl u ... e $4H• • •••.••i•• . .•0a - ..  

SuIIrvey~ed By: Date: Insruen Sra# a k B Cl .Du Kie eydn 

S......DPM/100 qMA2 .
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Lac18(1 n: RWP# An OS ISurvey"# C . SurveyType: 
,Srlear Resu~lts ' -O-T;• r .. I of i 

DPMI100cmA2 
No. a 1- No. a I 1 1-26 -' 60 _ _o_•__ _ 

•i"__,._ 
_g__' 2 ; 27 r 

3 -28 O 
4 _229 

-y 0 5 -30 
0 .  

-6 -1031 (--r) 0 ?J 7 32 L-.- (t o 
8, 33 0 
9 -134 00O 

10 •o 35 * - . ,, 
11 _fa 36 
'12: •0 37 
13- 38it 
_14 -3 39 ,• 
15 475 * '0Y 
16 41 

21 461 1 1 

Comments 

5••urveyed By:. Date:' Insruet Serial.. # a "Eff. I' Eft. a MzB'g. I Bgi _C-al Due! ... s•r Key 

"m Dose Rate mr/hr U S Lmafin Reviewed By: Date: 0.V DkeReading 
OPMiO cm•2 

V 6Z_ Gab Sampl
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Location: RWP# Suve # Survey Type: 

DPM/100cmA2 
No.1 ct No; a 1 0 -1-1 - - - jAvC'\.  

1 - 2 " 1.26 
2 &27W .  

4 I 4 29 

61111 31 3-D 3 "5 '
7. 32 

12 37! 

141 39 1 
151- 1 140 1 
16 1 11 

17 S:42 iB 18 i 143: 1 i1: 
19 1 144 1 1 
-20 451 4 
21 146 I 
22 I 47 
23 481 
24 I 49 

Comments 

Surveyed By.- Date: '' Instrument Serial#1• f[ a Eff. aBkg, _Efkg Cal.,Due K. . ey' 

AL-, V; t/Z t1 , ,1,•/' 0] DoseRate mrih• AIS Location 

ew Y:a e:DPM1100 on'P2 °._ ~~~~~~ ~ Ga '/ / I " I 11/. A •Sample
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OP-001-02 Radiological Survey Sheet 

Locat'o RW)- * jSurvey 11 Supiey Type: 

Smear Results 
DPMIIOOcmA2 

No. ct •. No. -,' ."3 
1 26 
2 -27 ~ ~ ~ 

i 4 ", 29 

6 31 
7 M32.  8 3, Z, -•7._".- 7 

11! 36 
12 37 , 
13 138 
14 .-39 
15 140 
16 1 1 141 
17 42 
18 43 
19 44 
20 45 
21 46 
22 47 
231 48 
241 49 
251 i -,f 5o , , 

Comments 

Surveyed" By: Date: Instrument Seiial # a• Eff. Eff. c k. 1 R Bk-q Cal. Due Key' 

Re!wj Date:, %D~,R,,n 
S..... DPM/100 = A^2 

(•P.•1(•A Grab Sample......
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rd � d

IJ44 -AO 

2 27 

4 2q 3 
5 30 

w* 3-1 0 ~ 4 a.  

7,i i 32 

9a 33 

10 35 £ 
11 36 
12 37:: 
13 38 
14 04~ All 39r 
i5 401_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

16 4`1 
17 

42Z 18 43 
19 4 
20 r4 5 

21 47 
23 488 
24 49) 

]25 
Comments 

Sed By: Date: Instrument Serial # 

/ ev~e~we B Date-

LIuvc:Y It

ar

~ OAtoo 

* tv"7o 

-~~4te r
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et 

)p'

'... ~ r ~ ~ rr r-~ ~ C' ~ n ~ i ~ ' f'..  
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j IIinyr It L

15 j~ 10 1111U.  

16 4131 111 
17 4 .2 - .  
18 4 3 6c__ 

21 1 48 

22 1 47AL36+~ LL'Cr 

13 481 % 

24 41 Ck" -r4:7-t -A AD 
27 42 5 

Comet 43 ~ --- ~it 

19~~ 44~ .1 p i Ceir ...

ASS (C*D m'c; j "{f bi t

(� -t-i(_

f 
i

cce 

ýZ.O'ST7 LAit 

- ------ 40 istrurrient Serial# aEff. Eff. Bk9- ýp Bk T-C71--Due Key 
241'j? 14 f ft-7 M* %-116 A14 ry. Z. Y'-4"'w Smear Boundary /-77 Dose Rate mr1hr AIS Locagon 
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OP-001-02 Radiological Survey Shoot

Shear Resu Is 
DPM/10crA2 

No. a 0No. a 
1 - 26 
2 -If27 
3 -2 28 
4 11'29 
5 30 
6 A 31 
7 32 
.8 33 
9 34 

10 -5A35 
11 36 
12 37.  
13 38 
14 39 
15 40 
16 41 
17 42 
18 43 
19, 44 
20 45 
21 461 
22 471 
2 484 
2T4 49 
2550 

Comments

. -,a S.ey Isurveyop

( 7, I •I •' ,

A, 0 y r- rr 

e5113 1p-' 
jokqeo•.•

A L IGrab Samu~ple
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OP-01' -02 Raclio~cal Survey Sheet

Location: RP 3Survey # Survey Type.  
__L Z W#0Clpg. A of 

1 Smear ts 
-t 

DPM/100acm'2 
No.1 a 1 No- a 1S +o0 126~%tr).o~.~ '~.- 

i'1 --- 26Lr ,r 
21 27 1 ~ ~ _~ 

31 1 1- 28 -1 1~c 7 ~ e ( ) C'r 

41 1 1: 291 1er-1 Ai.?Kj ?~ 
41 0 ~--K 4~f4x:/ 

/92 Z6"~~ 
Su6ee By Da31ntuetSril# aEf f.a k. B aDe 

Reiee By3Dte
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OP-001-02 Radiological Survey Sheet 

Loain W#srvey# SreType: 6)A %QnAA ~ut I o 

DPWI00acnA2 
No. a 101No.ca 

I j 26 
3 16 

28 4 1-4 29 -a) 4fo
5 - 30 

6 31 TA/ :1 KYc1 , 7 _411 32 J I 

90 341 1 1 153 

35 
11 36s 
12 37 
13 38 : C : L 
14 39 
15 40 
18 41 
17 142 
18 143 Na +L-- '4-~ 5k Tc-(
19 144 
20 145 

22 147I 
23 48+ 
24 149 

Comments 5Pm-A6 

Surveyed By: Date: Instrument Serial # a Eff. 2 Eff. "a Bk: Bkq TCal. Due Key 
C)~ ~ Sma Boundary 

kA,9AIo Dose Rate mr/hr AIS Location 
Reviewed By: Date: xDPM/100 ma2 

A Grab Sample
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w

Location: RWP# Survey # Survey Type: 
_ Sfrnear Results ' 

DPM/100cmA2 
No.' - No._ 

-11, q 261,eo CO&W 
2 1 '627 -7- q~Q L--&K 
3 1 628 
4 1 -q 29 ILI4i ." c7-u f- .l'_ 3 
5 1 -- 30 1 
6 -I.a" 31 1 7 _ý32 :1( >6~ 

8 1 33 ,(h •/
9 134 V-,._ ,~ 101 1 35 

11 36j 

12 37 

151 . 40 I 1 
16] 41 
18! 1 43 
19; 1 44" '" 

22 1 471] 
2 48 1 --1--I 
25 ' ' , 50 1 %J -¥; (" 

Comments ' ' .,' " ,,.J "J ' ': , 5 f • ,' O r v;7" 

Surveyed By: Date: Instrument Serial'# Eff. a Eff. " Bk .Bkg Cal. Due Key 

- - ;M et__Dose Rate mr/ "IyNS L:caa ReV W y Date: / •• f D[Irec RadgIP10.2 

L•• . : DPq , '/10/^ e,_o = a

OP-01.
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L~s RW# Survey # Survey Type: 

Jo.] a 1 No- n Ali
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OP-001-02 Radiological Survey Sheet

Location: RWP# urvey# Survey Type: 

SSmear Results 
DPMIIOOcmA2 C 

No. 1 No. a , I Wl• 26 atoll- %•,v, 
2 27 1 1 ~ 4 Ac v'.ý- 1 
3- R 28 U.\ 
4 29 1 426 
5_" 30 
6 111 31 

• 
14,5 '00 c 7 '1 32 

8 .7q 33 

9t I4 • SLI i I .• , 9•• 10~ 35 -7 ~ 

16 123 41~4 

18 Comments 1 43 1, 1_ _ __ _ __ _ 1N v~ RqA 4,4.-o 1 

fil t ,,,,'- % Surveyed By:. Date: InstrumentI Serial/# a cEff. },Eff. ) caekg. IBkg aI.alDuerT" ' Key 

22 47 1313' A/0S 

Re je'wed By: , Date: I I I / 1 1 PI~oO ,croA2 

i' 3 • t 4 8 1 
.. . . . .  

24 _ _ _ __ _ _ _ _ 49Ga Smf 

25 60~
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OP-001 -02 Radiological Survey Sheet.  
Location: RP urvey # ype: Ipg..lof 1 

DPMIIOO0mA2 'Rto---~~ 
No. a I No.c 0-I 

1 26 S tq~4' 2ep 
2~ 2 7o Y ( ' a f 

4 cl 1 2 L 2 6--A41 30 

6 11 :3 

101 1 005 Sme9 ounai 

Reviewed39By: Date:
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TAYLOR ENVIRONMENTAL GROUP, INC.  

September 7,2000 

Department of Environmental Protection 
59-17 Junction Boulevard, 8e Floor 
Corona, NY 11368-5107 r

RE:. St Albans V.A. Care Facility 

17 9 a Street sad Linden Boulevard, Queens, NY 11425 
(Request For Variance) 

Dear Sir/Madan, 

The scope of work is to remove approximately 175 square feet of VAT from the 
basement of the above referenced facility following attacheut FV.  ACMABATEMENTSClEDULwTABL

ACM ABATEMENT SCHEDULE TABLE 
Location Material Quantity Procedure 

Description B__sei, ,nt - Lab _Area,.s VAT 175 Square Feet FV Method

Taylor Environmentl Group, Inc. is requesting approval for a variance from Title 15, 
Chapter 1, Rules of the City of New York to comply with the following sections in order 
to utilize this procedure: 

Sectlo I )ýý1CPost Abatement Air Clearance, 
Section 8141 (J) No pre-cleau•ug of the work area(s) 

Because the floor is going to be abated 

Section 141 (m) Partial Plastieization of the work area(s) 
Because we are utilizing the Fv Method for the floor tile 
Section 141 (a) Static negative air pressure of less than 0.02 inch water column 

Because we are utilizing the FV Method, therefore only negative air pressure ventilation 
shall be provided to allow make up air into the work area to reduce heat stress to workers.  
Section 1-91 (g) Less than four air volume changes per hour 

Because while utilizing the FV Method only make up air is required.  

Section 1-102 (b) Not to fully saturate VAT with amended water 
Because prior to actual removal the floor tiles shall be blanketed and wetted with a 
minimum of 1-3" coating of foam and shall be maimained until material is bagged.  

I of 2 
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Section 1-112 (d) & 1-112 (e) No Is' and 2" settling period and no 2"0 and 3F4 cleaning 
Because the material being removed is non-ftiable azxd therefore minimal fMbe will be 
released and also thete will be 1-3" of foam blanketed over the material to ensure minimal 
fiber release 
RemovalProcedu-es 
1. All electricity will be shut down within the containment.  
2. All movable objects will be removed from the containment, 
3. A ful deown will be attached to the contaiment.  
4. The work area will be sealed offwith isolation barriers and all windows; openings and 

floor penetrations will be sealed offwith two layers of 6-Mi Poly Sheeting.  
5. A single layer of 4-Mil Poly will. extend four feet up the wall to act as a splashguard 

inside the work area.  
6. Negative air pressure shall be set up.  
7. Prior to actual removal the floor tile will be blanketed with 3" of foam and maintained 

until all material is bagged.  
S. The removal will be done by manual methods.  
9. All waste bags removed from the work area will be Hope vacuumed and wet wiped.  
10. After the work area has been allowed to dry the consultant will give a visual inspection.  
11. Consultant will peuformn final clearance air monitoring.  
12- When final air clearance has been achieved, the work area will be demobilized.  

Should you have any questions, or need fuRther information, please call the undersiged at 
(516) 358-2955.  

Sincerely yous, 

Laboratory Director 
Taylor Environmental Group, Inc

,~2 of 2
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ATrACHMENT Pv 
PROCEDURE FOR USE OF FOAM OR SIMILAR VISCOUS LIQUID IN REMOVAL OF POTENTIALLY FRIABLE VINYL ASBESTOS TILl! (VAT) IN NEW YORK CITY

A) VARIANCE APPLICATN 
Applicant shall apply to NYC DEP for a variance ftrm Title 15, Chapter 1. of the Rale* ofrthe City of New York Sections: I444), 1-81), , 1-81(m); 191(e), 1-91(g); 14102(b); 14112(d)and i-1i2(4).  NOTE: The applicant sall comply with all other appiloable sections of Tide 15, Chapter I, Rules of the City of New York (15 RCNY).

1) ACCFPTARLE FOAM OR yiscous LT•JI 
I. Shial be non-toxic and not require spe•i[ respiratory protection for handling.  2. Shall coat and wet the VAT material, and remain wet through the bagging process.  
3. Shall leave an identifabte colored rsidue when it dissipates.  
4. Shall not require special disposal.  

C) PERsQUat.MLCfON 
I. Appropilate personal proteotive equipment shall be worn.  2. Persons entering the work area shall be provided with waterproof wlltMractioned and correctly-fining rubber boots.  

D) BA O UND CMDMON8 
The design of the abatement Job must incorporate consideration for preventing flooding to the undeifloor, duat, chase, or other stmctures or componeits beneath the work ar or adjacent to It.  

E) W~NIMMWWNI lt.OM MIMIocnt 
1. The electric power and the HVAC system in the work am shall be shit down and isolated as per 15 RONy 6 1-91(c), 

§ 1-81(J), § 1-1(k) and § -81(1).  

2. All movable objects shall be removed from the floor tiles.  

3. The work an shal be sealed off with isolation barriers as per § 1-41(k) and § 1-81(1).  

4. All penetrations in and along the floor shall be sealed.  

S. Baseboards and wall surface, up to a minimum height of four feet above the floor shall be covered with a layer ofa6.  
trail plastic shoeting, 

6. The decontamination enclosure systems shall be nggJa to the work area.  

7. Negative air pressure ventilation shall be provided to allow make-up air info the work area, and the ait cutler from the work area shall be at ormit the floor level. (Reasons - a) to reduce beat oas to workers, b) to hasten drying of the 
work area.) Provide a back-up stem.  

8. Prior to actuaWl mnoval, the floor tiles shall be blanketed and wetted with a minimum 1"-3" coating ofthe acceptable foam or viscous liquid which shall be maintained for the duration ofthe removal until the material is bagged.  

9. Manual methods ofremoval are recommended. however, ifhand power tools are used to drill, cut into, or otherwise disturb the VAT, the power tools shall betequipped with HEPA filtered local exhaust ventilation and operated to prevent potential fiber rmleas; additionally. precaulions shall be taken by raising the plasticization of the walls jgg 
minithum height o six fke.  

10. Clean-up procedures shall involve removal and bagging of 
a) the vinyl asbastos tile material (VAT) 
b) visible accumulations of asbestos containing waste 
c) all traces of foam or similar vilcoiw liquid 
d) excess liquid 
e) debris; ,ndthali htfoliowed hV a thorouuh we ale•an

II. All tools shall be wet cleaned and HEPA vacuumed and then removed from the work area upont completion of work.  

:1.

4

A,

9
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12. The work area shall be allowed to dry completely before a visual inspection is conducted. The visual inspection, to be 
performed by the indepenidet third prty air monitoting flrdconsultantsbhall confirm the absence in the work area of 
a) ACM or ACW begs or debris, and 
b) Excess foam or other viscous liquid.  

NOTE: If the work area falls visual inspection, the work area shall undergo another wet cleaning until it passes the 
visual inspection

13. After the work area passes a vigual inspection, the plotio barriers along the walls shall be removed; NOT fliggmjgg 

bardem 
14. Subsequently, a thorough HEPA-vacuuming ofthe work arma shall be performed.  

15. Isolation barriers may be removed when it has been determined that nu further air quatity monitoring is required,, 

F) IR MONY!ORING 

I. Daily continuous air sampling, outs(de but in the vicinity of the work area. and inside the work area. shall be conducted 
in accordance with 1$ RCNY § 1-41 and § 1-42.  

OPT7ON A(TO REUSED FOR FAOJLMIRES R HEALTH CAAE. CHILD CARE & SCHOO.LS 

2. If any air sample(s) outide the work area exceed 0.01 f/cc or the backptund level, whichever Is greater, then work 
shall stop; the equipment add the integrity of the barriers shall be checked and the problem shall be corrected prior to 
resuming abatement activities.  

3. Clearance air monitoring shall he conducted In accordance with 15 RCNY § 149, § 1-44 and § 1-45 after step B) 14 
has been completed (see above). The isolation barriers shall LM be removed undi air clearance is ogggaft.  

OPTION B (MINIWU AIR MCNITORING/CLEARANCE REQUIREMENTS FOR OThER FACILITIES) 

4. a) If any air sample(s) outside the work area exceed 0.01 ±7cc or the background level, whichever is greater, then 
work shall stop, the equipment and the integrity of the barriers shall be checked and the problem shall be, 
corrected prior to resuming abatcment activities.  

b) If any air sample(s) within the work area exceed 0.01 f/cc or the backgrmmd level, whichever is greater, theet 
work shall stop, equipment and barriers hall be checked and methods shall be altered to reduce alrborn, fiber 
concentratlions.  

5. Iffiber concentrations jmlag the work area during abatement did nct exceed 0.01 Ot/ or the background level, 
whichever is greater, then final air clearance samples need not be taken.  

G) GENERAL PROVI$IONS 

A copy of the approval, the corresponding notification, and this procedure sha.l be posted conspicuously at the entrance to the 
work area.  

.1 
NOTE: A conservative approach has been used in the design of this protocol to provide as much relief as possible while 
maintaining adequate mcasurqs to safeguard health and safety.  

The D•partment of Enviromennal Protecdon will consider additional variances in conjunction with this application.  

TRU/SM 6/98 

TOTAL 0.03



SEP-i8-2002 091. NYCDEP BANH ARW•tAD M 
-IL w .t iii bbFt~u *W11 a #4004 0. s-.Iu as..---

?78 5 3548

Mr. Rajappan Padhalrishnan. Direator 
NYC Department of Environmental Prtectoan 
Bureau of Air, Noise and Hazardous Materials 
Asbestos and Lead Control Program 
5-17 Junction Bowlevard - 8th Flooe 
Elmhurst N.Y. 11373

Re: VAR# J#7'6 2 b 0V TRJMu6 ...w r..
Dear Mr. Radhualshnan: 

This lutter conri' als nll agreed procadures/condibtofl Of woring Including the applicable spsecal 
procedurelconfdltions that Sthalleapply dudzg relevant work on the asbestos project at tho above noted premise or fliDlly 

address and which pertain to the Departmenrtt written aprol (Form V2) based specifically upon all the docume.nts 

comprIsing this applicatlon for a Varlance (as filed an kf'o/ < ) from the sub-sedans 

of Titfe 15. Chapter 1. Rules of the Ctty of New York astedestow.  

Method of Abatement: Removal of VAT using foam.

AW A'Amount / ZC;4r yr

Location(s): • a•, _-+ 

Section 1 410) No pre-cleaning of th. work area(s).  
section 141(m) Partial plastldzatlnn of the work area(s).  

Section 1-91(c) Stetio negative air pressure of less than 0.02 Inch water -olumn.  
Sedech -1- 1(g) Less than four air volume changes per hour.  
Seation 1-102(b) Not to fully saturate VAT with amended water.  
Section 1-112(d) & 1-112(a) No let and 2nd settling peilod and no 2nd and 3rd cleaning.  

W shell acomply with Attachment FV.

Items I through 8 of DEP/ALCP Form G shall be complied with also.  

(ACPJTRU FAX#' (718) 595-3648)

ApplicuntiOwner signature 

FORM VW JM 6/98

ci *A V-I J.TRtCCQTCt'

4 P. 01

Type;W

"qIH I W-=,JnAq I 6,R1: WUn'H I



u nra COY OF NEW You DvAm N OF EB•WONMx r rnaPuO N n a JOr B A. MItL, SI., aE Comninsloner ROBERT C. AVALTRONI 
Oepuly Commisafoner 

PHONE (ViS) 595- Bueau of 
AX (718) 395- 

Air Noise, & Hanrdous 
Materials 

Tm. Rot YAR# L471? ) 0 
TRU/BN# 

Facility~dr :7 

Th�I IVIs INOTan approval.  
. ti Your Variance Application has been delivered to DEP for consideration. Pleaa* note that DAEiL or 

CAMILAy may occur as a rmIt of the TachtFzadRegulatory and/or Prem-Aba•.ent Inspection(s).  

2. An agreed Pre-Abatqment Inpcion has been scheduled as fbllows: ,A. Day: MOn. Tue. Wed. Thut. Fl, 

Time: 10:00 am 12;00p.m. 2.)0Op.m. Other, -

Date; 

B. Appllamt/Representative at the Facility , ,n .  

C. EXACT meetig place 

tii: Arrungemtamts iuWst bW in advance to Onaur that atr afsecrted by this variance wil t the time ofthie pra-abaternent inspectIon. If you fall to do this she inpection wvill no g nsuk 
3. Item 2 could nut be scheduled by you at this time: YOU ARE REQUIRED TO ARRANGE FOR iTEM 2 within to 3 weeks or your application will be cancel] AutomatieUy on*.. .. ..A_ 

4. . A pre-abateniet inspection was not deemed to be nw ary at this time, but you will be advised If DEP/ALCP, during or afterthe t•e• €al review ofyour application, requires a pre-abatement inspecton to be arrnged peandig 
final approvals.  

5. The ilonvurlance phse of the asbestos work must start on the date Indicated nn ACPI.  

IMQOTANT: 
1. ABATEMENT ACT!VITIES THAT ARE THE SUBJECT OF YOUR VARIANCE APPLICATION SHALL NOT 

COMMENCE PRIOR TO RECEIPT BY YOU OF THE DEP/ALCPfrRU W.RF"ANAROVA, OF YOUR 
APPLICATION (via Form V2 or V3: Faxed to you or picked-up by you).  

2. A CHANGE OF ASBESTOS CONTRACTOR BY THE OWNER SHALL AUTOMATICALLY £AN!QE THE 3VARIANCE APPLICATION, WHEN AN ASBESTOS CONTRACTOR IS THE APPLICANT.  
•Signed _____________________.  

1Djut/A •Bouleival Rview Unit j~m 59-17 junction Boutevard, IIth Floor, Corona, New York 11368-5107 xc: Pile Form VI 9199

90"Cl. 09LTe9R9TGT -W.I.N3MNION3 W-LWL ZV*97 00oz-OT-Im



J4 LOd -uiQL 

TAYLORN E-NV9RONMENTAL GROUR, INC.  

ST. ALBANS V.A. CARE FACILITY 
179 STREET AND LINDEN BOULEVARD, QUEENS NY

BASEMENT LAB.AREA 
AREA OF FLOOR TILE REMOVAL

ATMACH-ED FULL DECON

10 7-'1-3 Z UU

BOUNDRY OF WORK AREA

~LG IN~NQ~IAN~~O1L gr ~B-~TJfI

AW#

I

-H-LýSMON I ON3 MIMI ev 4 91 o0oz-OT-Im



STATE OF NEW YORK- DEPARTMENT OF LABOR 
DIVISION OF SAFETY AND HEALTH 

Ucense and Certificate Unit 
BUILDING 12. STATE CAMPUS 

ALBANY. NY 12240 

ASBESTOS HANDUNG LICENSE 

RESTRICTED LICENSE - NO ASBESTOS REMOVAL PERMITTED

Contractor: 

Address:

Taylor Environmental-Group, Inc.  

130A Jericho Turnpike 
Floral Park, NY 11001

I-J| 

LICENSE N UMB MR% 9-;-. 6 "3 3 i7-
DATE OF ISsQE- 6V0700 " 0 

EXPIR•TION DATS: -31/Q 

4. 1.*,/ -.," 

"* I" .. , .

Duly Authorized Representative: George Taylor 

This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of 
New York State and. of the New York State Codes, Rules and Regulations (12 NYCRR Part 56). It is subject to 
suspension or revocation for a (1) serious violation of state, federal or locallaws with regard to the conduct of an 

asbestos project, or (2) demonstrated lack of responsibility in the conduct of any job involving asbestos or asbestos 
material.  

This license is valid only for the contractor named above and this license or a photocopy must be prominently 
displayed at the asbestos project worksite. The licensee verifies that all persons employed by the licensee on an 

asbestos project in New York State have been issued an Asbestos Certificate, appropriate for the type of work they 
perform, by the New York State Department of Labor.

Richard Cucolo, Director 
FOR THE COMMISSIONER OF LABOR

DOSH 432 (1-98)

,*j- ..� 
*1*

0

I"



"C•ITY F NEW YORK FOR OFFICE USE ONLY 
DEPARTMENT OF ENVIRONMENTAL PROTECTION Variance # .

DIVISION OF ENVIRONMENTAL ENFORCEMENT 
69-17 Junction Blvd., 6th Floor, Corona, NY'113$S&5107 Fee Paid_ _ _ 

Notification it ' 
ASBESTOSVARIANCE APPLICATION B ONLY TYPEWRITTEN APPLICATIONS SHALL BE ACCEPTED 

• PREMISE 179th Street A Linden Boulevard Queens 11425 
ADDRESS BORO __ ZIP 

Health Care Facility 12406 100 Type of Premise Block #__ Lot 00 

II. APPLICANT 

A. (CHEdK ALL THAT APPLY) 0 Contractor E Consultant o Owner 0 Other_ 
Taylor Environmental Group, Inc. 516 358-2955 B. Name Te # ( ) 

Address 130A Jericho Turnpike Floral Park NY 11001 
CITY STATE ZIP.__ 

III. REG LATIONS SECTION(S) FOR WHICH VARIANCE IS REQUESTED 

S I 'applicable Sub-Section(s) of the relevant NYC DEP or NYS DOL (ICR56) Asbestos Control Regulations .
.l J-ri(:), 1-81(m), 1-91(c), 1.102(b), 1-112(d), 1-112(e) vA 

W. SEVEN DAY WAIVER FEE 

A Square Feet + 8. Linear Feet = C. Tot'i=te(Ad 
(From Line 25 of ACP7 form) 

D. Circle Applicable Fees Below - T "I ( l 

If IV. C. Less than 5000 Total Feet - pay $300; If IV. C. 5000 Total Feet or more- ao")4. 0 IUEW 
V. AMOUNT OF ACM INVOLVED IN VARIANCE REQUEST'(OTHER THAN SEVEN D X;/A'1099) 1 3 

--- iJ*-.t 

Basement 
A. Affected Floors 

B. Combine Amounts (Square Feet + Linear Feet) for each affected Floor. Then \ 
Amount for all affected floors.  

Total Combined Amount of ACM - 75 Feet 

VI. FEE SCHEDULE FOR ITEM V (OTHER THAN SEVEN DAY WAIVER)

First Sub-Section (Other thah 7.Day Waiver) 
Each Additionail Sub-Section 
MAXIMUM FEES *

It Total Feet in Item V. B. is 
Less than 5000 feet 5000 feet or more 

$400 $600 
$200 $300 
$1200 1 1900

VIE. FEE 0A0MENT - ' " 

Combined Applicable Fees From Item IV 0 + Item VI Total Fees $._1 200.00 

S. NOTE: Maximum fee applicable to each category. If Seven Day Waiver is used for a project Qf'5000 Feet or 
more and additional variances are also requested but on floors with a Combined To(al of less than 
5000 Feet, the maximum application fee Is $1800, but actual payment would be $1300.  

VIII. REASONS FOR REQUEST AND DESCRIPTION FOR PROPOSED ACTION (Attach 8½/2 x 11 Sheets) 

See Note Attached 

IX.' A Des'ia . setersua Affairs. B. George Taylor 
Pr•.p of w er Print Name of Applicant -, 

Sg19,tu' 6of Owner Date Signatureof Appt_ DO * 

NOTE: 1 Submit this application together with the Asbestos Inspection Report (ACP7) and appropriate fee(s).  
2 Make Check Patable to NYC DEPARTMENT OF ENVIRONMENTAL PROTECTION.  
3 Application for. variances must be made to the-Department at least two weeks prior to the commencement oi work.  
4 Work SHALL NOT coi•.enoe prior to apprOvali of this applica -- 'otherwise applicant Is subject to violation.  
5 Attachment(s) shall. boubmilted in DUPLICATE.  

ACP9-A1 
• 8/91

-I$1200 $1800

1 !



1NYC DEPARTMEIrIT.OQF ENVIBONMENTAL PROTECTION Page 1 of._2 0 
.V9W9EPUJRP k0KY 

ASBESTOS INSP.CTION REPORT 
'3I D... .. 01 • . .  

W 7A•NS WBl Dp. rLo 

~jjYTYPERITTN I OTE:ASBEST9S INPETION REPORT SHALL BE SUBMIlTED 7 T T 

W CCEPTEDW ' TO NYC D-"FWOT LESS THAN ONE WEEK IWADVANCE OF 1.  

START OFTI-Id WORK (ABATEMENT ACTIVITIES) (SEE IT -I

I. FACILITY......................... 
ZIP 

2. ADDRESS 'uith l' a L4pep• *,1,, .. , BORO QViopps CODE 4 2l., 
I ., I ,-,i~tIhrI'4 t J- (;" ; = 

AKA t- Albt f-q i- ,-y 3- . BLOCK 1124 w. 4. LOT#4. .0 

5. *TYPE OF FACILITY ellh ' =• 14I_..  

NAME OF BUILDING 

6. APPROXIMATE AGEOFBUILDING .YEARSOLD 

7. DESCRIPTION OF.PROPOSEDWORK. A] I. in~uiO .  

(e.7 .D E n•:iý g and replarig Opij olider. 6m l in, Butlemdol gi.Rp Jln PlumbingeIm.hBuili ng. Instattng Fife Spdnrieris, Major AlterIllonS,'ACM Raem aV only) 

It. BUILDING OWNER 
V.,"' ". .. 1. 1 "A.:l 1 "1 1111••,:' • . -'; 9. b NTACTPERSON 

, - -k ,v V.I :..: 

8. NAME ! ot', •f Verl•etýcý A •'IA .. FOR THIS PROJECT _ _ _.___________ 

. _. , , , 10. TEL# tL2j.A.J "?-O6 IS FAX# L44-aa2988503 

11.AýDDRESS 1Gb t.&tn .n'Bv IY uaal ST TJZP44 

Ill. GENERAL CONTRACTOR 

12. NAME .. Stone.& A.1bnbte" ngio.-mw-n •yar TEL# L17 5$9-_7gB7 

IV. ASBESTOS ABATEMENT CONTRACTOR I 
.14. CONTAOT PERSON 

, .NAME Franklin Envf . BeryiO... FOR THIS PROJECT 10b !fto 

0 15.FEDERAL EMPLOYER IDENTIFICATION # 1 O• 21 C 1 

16. TEL #L~l ~ FAX#~I~ r a 
S.......~ " .... LS-OSTTE .ZI 

17.ADDRESS 195 TkndIif X 1m, - CITY -.r.STATE. MA ZIP.  

Va THIRD PARTY AIR MONITOR 

18. NAME. 
.19 TEL# 9 

20. ADDRESS CITY rial "phrkCSTATEY joy ZIP !,Inn1a1 

VI. LABORATORY FOR SAMPLE ANALYSIS 

:21.NAME O1!Briel.&',ef i elbitA,.-," ....... 22..NYSDOHELAP# - ISS 

VILASBESTOS PORTION 6F PREMISES BEING AATIDIALIENEb1DEMOLISHED 

23. ASBESTOS COVERED StRUCTJRE(S) BEING WORKED ON Floor Tiles 
(Boller. Ceilings. Pipes, Storage Terku, Plenum Ducts, Decking, Ceiling ilies, etc.) 

9 25 00 
24.SiTARfING bATE FORTHiS PORTION OFWORK- / 1. . PROJEOTEDCOMPLETIONDATE-_ 0 

AsESTOS-WORSCHEDI)LE -.. ,DAY\ [IR EVEp(NG -W NI "[WEEKENDS ..- . IY W.EKDAYS 

......... ..... :. - a N C •IGHT RM Y-BC RIBED RN 
(~aaV't~ *.(5pn- 2m)2\l. '2arn.8afi) 

25.TOTAL AMOUNT OF ASBESTOS CONTAINING MATENUAL (ACM) WHICH IS IRIABLE, OR MAY..BECOME FRIABLE DURINC 

ABATEMEN ,AL1kERATION/DEMOLITION (ESTIMATED).. ,-\,. 
" .1 ,5 SQUARE FEET, AND/09 LINAR T ON PIPE 

26, ASBESTOS HAULER NYSDEC 

COMPANY NAME r d11in) 8. 9V*M PERMIT# _TEL.#_(508 
'384-61_1 

DISPOSAL SITE(S) p n ••.-,, . ., .. d , ... b 

?7. FdLING FEE.SCHEDULE FEEJI 
F' FORPF1JECT DISTURBING:.. X FILI~ FEE 1 

. .  

1000 -iihear Feetor more or.1000 Square Feet Or'more of filable ACM . .10 . . ..  "0o " h arFQ•P Oee t DIT R I "' d• 16 ACM ...... .""' "• " ;:: '•.......... ..... ...... $1200 

At least 260 Linear Feet and less than 1000 Linear Feet or " 

At least 160 Square Feet and tess than 1000 Square Feet of triable ACM ............... i................ $800 

-'At least 100 Linear Feet and less than 266 LIhear F~et or "' .  

At least 50 Square Feet and less.than.160 Squ..area, Eeet.oldable.ACM . . ... . . .. -.....-... '20 " ..... . ................. $400 

More than 25 LInear Feet and less than 100 Ll6ear N'eet or 0F.P'I ' Ht ...... .' . $ 
Mor than 10 Sguero Feet and less than 50 Square Feet of friable ACM ............... . ........ .... ..... .............. $200 

Mo~~~~than~. 
0,gur. 

.
..... 

•..... 
I 

Circle appropriate IlIng Fee ahd'wdte It Id Itemf.lvOomplete this report and submit ft........fl , ..  

A) The NYC Buildings Department with stoplcailbal foirperm|i and filing 66; Check should artment of Buildings.  

i. no Dept of Buildings perit Is required c~n1pltb this report and submrtto: / " 

B) The NYC DEP Asbestos Control Program with li~ng lee. Check should be nidads payable to No'C6eptmohl of Environmental Prote don.  

---N------------- - ---- ' -- . " ..... ............  

-'Typeo';-c.lit - H-it, Theater, Warehouse Comm"e*dlal Office Spar Apartment Building, etc.  

ACM - Asbestos Containing Material means Material ContainingG eirThan 1% Asbestos 

DOrnm Ida'ndilng Shoals . ,sr jrban peoor bet•e•& theA4 ýiges ind'e6mpIete this bide, fold thf -•heet and the lab FOAM AP 7 
overothe perfoeraton sothany a ll= ......... .. ef ii 46mede 6n the whi'pitpdei RHieree thri erbon pap6er•eplroprlately. 294



.ASBESTOS INSP•,=ITJON REEPORT (con't) Page2ol 2 

28. MWlthods 6f ANcM Abatehent (Check all appropriate boxes) 

... a) b) Repalr c) El Enclosure g) El Clean up 
A, a) F"lulQontaifnm en I 4 Rar 

"d)" El Glovebag a"*- e) - Encapsulation 1) E T4ent 

g) R1 Other, Specify FV Method 

29. This asbestos abatement is part of a (Item a through e requires filing of this form with NYC Department of Buildings) 
'a) E Demolition b) El Boiler Replacement c) El Sprinkler Replacement 

d) El Renovation/Alteratlon e) r' Fire proofing Replacement 

I) [] Other, (Descnrbe) Asbestos Abatement

30. S'LOCATIONS WHERE SUBJECT ABATEMENT TAKING PLACEi

DESCRIBE SECTION AFFECTED SURFACES AMOUNTOF DESCRIPTION OF WORK BEING PERFORMED Actual OF FLOOR CONTAINING FRIABLE ACM FRIABLE ACM RI nnIN cl WORK B IRE 
Floor(s) (e.g. entire, east wing, (e.g. PIpe lagging, celin (e.g. running cable, IhstaUlgftre room #, boiler room plenum ductSo tan SQUARE toNEAR sprinlders, removing and replacing 

. .lobby. eto),.. decdngetc. FEET FEET bonlers, etc.) 

-Bsmt. Lab Area Floor Tiles/Mastic 175 Asbestos Abatement 

., .., . •

m.. I•

Lr.

"Attach additional sheet ff necessary 

31, thereby declare tt the information provided herein 6s true and complete tothe best of myknowfedj and thaithe airmoidtorIsJndependent 
of the asbestos contractor. I am familiar with Federal, Stateand NYC laws and regulations applicable to asbestos related work.

Applicpnt is not the owner:-, -. .q," 

32. Authorization of Owner: I hereby declare that I have authorized the applicant to file the Application for the work specified herein and I have 
Independently hired the air monitor in acd6idcnce Wltl1 the NYO Asb~sfos Cortrol RedulatIohs.  

Department of Veterans Afar,,;

Pius ~~~~ ~ el4 les0 OnI* i'se~o.  

NOTE: Storage, Transportation and Disposal of Asbestos Contaminated Wastes Is regulated by the NYC Department of Sanitation (LL 70/85) 

A validated photocopy of th6* form shill be kept at the workits.e."

L THE PIECEM.EAL CARRYING OUT OF A", :ATION TO AVOID COVERAGE BYA STANDARD 
,'THAT APPUES ONLY-TO OPERATIC. 8 OF A LARGER SIZE IS A VIOLATION FORM ACP ; 

2194

w

P•1Wn •idxana l • •A,,.

PRn N 1AmeoPIcapn

Any modification(s) of Information provided on this form shall be 
repQrted Immediately In writing directly to the 
NYC Department of Environmental Protection • 

Asbestos Control Program 
59-17 Junction Blvd., 8th Floor 

Corona, NY.11368-5107

J
I 

I

.o .



"STORY " DESCRIBE SECTIO0OF FLOOR ALL-FRIABLE SURFACING MATERIALS " NUMBER -ASBESTOS 

(include cellar (e.g. entire, cast wing, toorm N. INCLUDING- FRIABLE ACM AND OF SAMPLES -PRESENT 

andbsement bliter room, lobby;,to. NORMALLYONFRI.BE-ACM ANALYiED. !Es, No 

.sm.,. . tili. 90, Lab Area Floor Tiles .3 J 

BBalaka 90, Lab Aea _._ X X 

Bet. Bil'cr9. a .e

SMAME OFr. LABORATORY THAT ANALYZED SAMPLES ' O'8rin "nd .'

`4.ELAP-# - 10155 ' NVLAP. # 101343"L0.. SEAL 
MNY OT•r. OF HEALTH CIER11FICATION - ' .S. DEPT. OF COMIEACE. M.T NE, 

15. DATE(S) SAK4PLES ANAýLYZED 9A21/00 OFTHE 

.AND THAT.TE 'INFORM -HER9IN-iS-TIUE AND CO/PLE" .NYC. EP 

. "' SiO H xA T U PE •O F ; CO- E P .C E DRlF , A sA S eE sTO s iV uA. c mO R .. •-" O A •E •

- iiiTEPAIM~dTORI CRFIATE NUMOER- -- 

N0T ,STORAGE TRANSPORTATON AND DISPOSAL OF ASB OS IONTAMNATEr -

WASTI"ESARE REGULATED BY THE NYC DEPARTMENT O SANITATION (LL70185) INVESTIGATOR 

THE PIECEMEAL CARRYING OUT OF AN OPERATION TO AVOID COVERAGE-BY A STANDARD THAT 
- " -. APPUES ONLY-TO OPERATIQNS LARGER THAN' A-SPECIFIED SIZE IS A VIOLATION!

/

S.: " . ACM = Asbestos Containlrig Material - Material Containing Greater than 1% Asbestos . • 

ANY'" MODIFICATION OR VARIANCE FROM INFORMATION PROVIED ON Tý,S FORM M USTBEREPORTED 
IMMEDIATELY IN wITING'DIRECTLY'TO-•THENYC DEPARTMENT OF ENVIRONMENTAL.PROTECTION .  

ASBESTOS CONTROL PROGRAMhfNYC DEPT.-OF ENVIRO1AMENTAL PROTECTION, 
59417JUNCTION BLVD.- .th-FLOOR, ELMHIJRBT, NEW YORK 11373-5167 

- • • - .- ,..FORM A-O .  

". ' DEPTr. OF BUI�DET O DINGS - .

1°RTEN DEPARTMENT OF EIVIRO NTALPROTECTIO " Page- of.  
APPU ~($LL .

NOT. AN 0:ETO RJECT . OFCFRP .N 

*" " IS " " : [.S- T- BE COMPL.TED IF THERE. IS NO FRI BLE"ASB"' E S CON' AININM " I" . ..  
PREENT OBAF ITHE TOTAL AMOUUNT OF FRIABLE ASBESTOS coKAN~INN0 MATERIAL IS 10 SOUR ACP6f & 
FEET 0A LESS, OR 25 LINEAR,;FEET OR LESS; 'OR IF NORMALLY NONFRIABLE ACM (A,5 PER 40 CFR1 
PART.ý61 4.1) IS PRESENT IN AN AMOUNT " - "" "ga 

-179th S.&Linden Bou .leva .rd kiepa 
Z FACILITY'ADDRESS & .BORO ueens DE1125 

AKA-'" -St. Albans V.A. Care Facility, 3.BLOCK# 12406 4,'LOT# .. 10Q 

..' 5,'BUILIJNG OWNER Department .of Veterans .'Affairs -TEL. #(718 526-.100.0- X8550 
SADDRESS 179th St. & Linden Boulevard STATE COZ E 1425iP 

7' CONTACTPERSON* Ernie Monteleone 8.TEL#(
7 1 8 ). 526-1IQOO x8550 

9.DESCRIPTI N OF.NTIRE SCOPE OF WORK Removal of Floor Tiles, Mastic and T.ransite -.  

10. ESTIMATEDSTART DATE 10/18/00 ESTIMATED COMPLETION DATE 11/1/00 -OFTHE ENTIRE-SCOPE OF WORK 

:11A. io Ptranek , HAVE CONDUCTED AN ASBESTOS INVESTIGATION ON- .9.0Q IN ACCORDANCE.WITH THE 
• . Tyr*.•Nio.of Aso~l• .l mtiatov O~() 

-RO61EDURE" .R.EOUIRED BY THE NYC DEP ASBESTOS CONTROL PROGRAM REGULATIONS AND DECLARE THAT AT SAID 

"FACILITY'ADDRESS, THE 

E- a. premises to be demolished are free of any. asbestos containing material '(ACM) 

.Q•k. premises to be demollshed.contain 10 square feet or less or 25. linear feet or less of friable ACM-or of normally lnfriable A.CM that 

"demolition forces may male friable: -all ACM shall be removed according to the NYS DOL ICR 56 or the NYC DEP Asbestos 

Regulations

0 c. cumulati•• surfaces of televant structure(s) affected by anp-teration or plumbing repair are free of any friable ACM and free of 

. normally.ponfrlable ACM. that alteration or plumbing repair forces, may make friable 

Sld..cumulatlve surfaces of relevantstructure(s) affected byan alteratloh or plumbing repair contain 10 square feet or less or 25 linear feet 

"or less-of friableACM-or of normally nonfriable ACM thatalteratioh or plumbing yepair forces may make friable: removal.as in b; 

.[30. normaliy.no'nfrlable ACM shall be disturbed/removied in-accordance with the NYS. DOL ICR.56 or the NYC DEP Asbesto~s 

Regulatlons.: Sq. Ft. C25 ".  

Of. friable ACM-and/or normally. nonfriable ACM Will NOT-be disturbed during alteration/plumbing repair/modification/renovAtifn: 

. Friable ACM Sq Ft - -____ Lin Ft _ _ _ : Nonfriable ACM Sq Ft 

12. COMPLETE AND THOROUGH ASBESTOS INVESTIGATION PERFORMED OF



PJIAYLOR ENVIRONMENTAL GROUP, INC.  

October 13, 2000 

NYC Department of Environmental Protection 
Asbestos Control Program 
59-17 Junction Boulevard 
Corona, NY 11368

Re: U.S. Army Corps Engineers, New York District, Project Contract 
D-002 (D.O. 0009) 
St Albans VA Radiological Decontamination and Decommissioning of VAEB 
Bldg 90, Queens, NY 

Subject: Radiological concerns in conjunction with asbestos removal operations.  

To Whom it May Concern:

As per your request. the following is a summary of radiological and asbestos safety 
procedures being utilized at the above mentioned site: 

"* Strontium-90 is the only isotope of concern. (Ref: USACE work plan page 4-2) 
"* Asbestos containing materials shall be removed in accordance with NYC Title 15 

(Ref: USACE work plan page B-2) 
"* Personal Protection Equipment (PPE) shall be worn by all workers. PPE includes 

double coveralls, cotton glove liners, rubber gloves, plastic booties, rubber 
overshoes, hood, tape all seams and full face air purifying respirators with 
HEPA/activated carbon combination filters. (Ref: USACE work plan page B-2) 

* Asbestos waste shall be treated as radioactive waste, and in addition placed in Dot 
(17-H) type 55 gallon drums. Labeling will consists of identifying contents, 
physical properties and type of waste. Dot labeling/placarding will be identified 
and affixed to the containers for subsequent off site disposal. (Ref- USACE work 
plan page A-5) 

* All project personnel shall have been trained in such subjects as general site 
features and hazards, alarm signals and evacuation. Respirator training is 
required for all individuals who wear respirators. Fundamentals of radiation 
protection is required for all workers. All personnel who enter the work area 
shall be trained in accordance with 29 CFR 1910.120. All personnel shall have 
current performance based radiation worker training in accordance with 10 CFR 
19 and state and license requirements.  

• All asbestos workers will have current asbestos worker training certification in 
accordance with NYC Title 15 and site and license requirements. (Ref: USACE 
work plan page 4-4) 

130 JERICHO TPKE.. FLORAL PARK, NY I 1001 - PHONE 15161 358-2955 - FAX (5161 358-1780
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* Personal skin decontamination (for radiation contamination) will take place in a 
designated decontamination area prior to asbestos decontamination area. Water 
shall only be used as a decontamination agent for asbestos; no radiological 
contamination concerns will be present during asbestos decontamination process.  
(Ref: USACE work plan page A-7) 

* All contaminated liquid will be solidified and disposed of as radioactive solid 
waste. (Ref: USACE work plan page A-9) 

Please feel free to contact site at 718-298-8613 with any further concerns regarding: 
U.S. Army Corps Engineers, New York District, Project Contract No.  
DACW33-97-D-002 (D.O. 0009) 
St Albans VA Radiological Decontamination and Decommissioning of 
VAECC Bldg 90, Queens, NY

Stone & Webster Engineering 
USACE Site Safety Manager

Submitted:

George Tayl 

Taylo niro 
Pro anagerý ý

U.S. Army Corps Engineers, New York District, Project Contract No.  
DACW33-97-D-002 (D.O. 0009) Work Plan 
St Albans VA Radiological Decontamination and Decommissioning of 
VAECC Bldg 90, Queens, NY

cc: Mark Kucera U.S. Army Corps Engineers, New York District, Project Manager 
John Devine: Stone & Webster Engineering, New York Office Project Manager 
Marc Bianco:Stone & Webster Engineering, Corporate Office, Boston MA, Site 
Safety Manager

0



,. YLOR ENVIRONMENTAL GROUP, IN-C.  

October 11, 2000 

SN1YC Department of Environmental Protection 
Asbestos Control Program 
59-17 Junction Boulevard 
Corona, NY 11368 

RE: St. Albans VA Care Facility 
Variance Request: Removal of Wall Transite Panels using Modified Tent Procedures 
Location: 1 7 9'h Street and Linden Boulevard, Queens, NY 11425 

To Whom It May Concern: 

Attached, please find an ACP-9 requesting a variance to perform asbestos removal procedures as 
noted above.  

This variance is being requested due to the practical difficulties, and in Taylor Environmental 
Group, Inc.'s ("TEG") opinion, unnecessary hardship of carrying out certain provisions set forth ' in Title 15 Chapter 1.  

Project Description: Removal of ACM transite panels from the basement laboratory.  

The portions of the Department of Environmental Protection, Asbestos Control Program Rules 
and Regulations for which a variance petition is being applied for are as follows: 

Section 1-81 (m): Partial plasticization of the work area 
Section 1-82 (a): No attached workers decontamination enclosure system 
Section 1-91 (c): Static Negative air pressure of less than 0.02 inch per water column.  

Reason Procedures as described above cannot be used: 

The established practices for transite panel removal using full compliance with previously 
mentioned subdivision would delay the performance of the project for which a strict time frame 
must be met.  

T~aylor Environmental Group, Inc. proposes the following alternative abatement procedures: 

1. All proposed work areas and contiguous spaces will be regulated to allow only certified 
asbestos workers and authorized visitors to enter the work area.  

2. A remote decontamination unit will be built outside the work areas, in accordance with Title 
15 paragraph 1-82.  

. 3. A remote decontamination unit will be constructed in the basement to accommodate removal 
as per NYC DEP Attachment D.  

Variance Application Letter Page 1
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4. Tents will be fully framed with 2"x3" wood "or metal studs spaced not more 36" on center 

vertically around all sides. All tents will be lined with 2 layers of 6-mil plastic sheeting. An 

airlock having a least 3 feet length between the two curtained doorways will be constructed at 

the entrance to each and every tent.  

5. Men will enter the tent double suited with all protective equipment. After completion of the 

removal, while they are exiting, the outer suit will be taken off in the air lock then they will 

HEPA vacuum themselves and proceed to the remote decontamination unit.  

6. After ACM removal is completed and bagged, the bagged waste will be JEPA vacuumed 

then wet cleaned ýnd transferred outside the air lock to its final transfer to waste container or 

to a holding area. .  

7. If at any time there is a breach and/or visible emissions are detected outside the tent TEG will 

properly control the source of the emission and identify it in the log. The dust resulting from 

the fugitive emissions will be HEPA vacuumed, then wet-cleaned until all evidence is 

removed. TEG will restore the integrity of the tent.  

The work areas and the estimated quantity for each is as follows: 

Floor Area Quantity Method 

Basement Laboratory 100 Square Feet Attachment TM 

Enclosed for your review are Attachment TM and Attachment D, the previously filed Asbestos 

Inspection Report (ACP-7), The Asbestos Variance Application (ACP-9) and plans for all work 

areas denoting locations of material and decontamination enclosure.  

With the exception of the previously mentioned, TEG wills strictly adhere to all requirements of 

Rules of New York City Title 15 Chapter 1, State and Federal regulations.  

Thank you for your consideration of this variance request. If you have any questions or require 

furthers information, please do not hesitate to call me at 1-516-358-2955.  

Sincerely 

George Taylor 
Laboratory Director 
TAYLOR ENVIRONMENTAL GROUP, INC.  

Variance Application Letter Page 2'



VAR#
VqtC DEP ASBESTOS CONTROL PROGRAM

ATTACBMENT D 
,a) REMOTE WORKER DECONTAMINATION UNIT 

APPLIES TO VARIANCE FROM TXiTE 15, HAPT3R I; RULE8 OF.THE CITY OF 

NEW yORX SECTIONS 1-82 (a) AND 1-83 (a) * (15 RCNY S 1-82(a) AND S 1-83(a)*}.  

1. The remote worker decontamination unit shall be constructed outside the work area, in 

accordance with 15 RCNY 5 1-82, and attached to individual glovebag work areas (or tents) 

or common space leading to individual work areas- 

2. The remote worker decontamination unit shall consist of, at least, a shower room, and a 

clean room separated from each other by an airlock and from the glovebag work area.  

3. In addition to thd shower heads, the shower room shall be provided with a flexible hose for 

equipment and waste decontamination.  

4. The remote holding area for the asbestos containing waste shall comply with Title 16, 

Chapter 8, Rules of the City of New York (16RCNY 8 ET SEQ.) 

5. The decontamination unit shall be maintained in accordance with 15 RCNY 5 1-94 (except sub

section b).  

SAll 
asbestos handlers shall wear two disposable suits, including gloves, hood and footwear, 

and appropriate respiratory equipment, after removing street clothes in the clean room.  

7. After the ACM removal and bagging {refer 15 RCNY S 1-105(c)15). the bagged waste shall be 

HEPA-vacuumed then wet cleaned and transferred outside the glovebag work area (or tent) for 

double bagging, storage and disposal.  

8. Each worker, before leaving the 5lovebag work area (or tent), shall clean the outside of the 

respirators and outer protecting clothing by wet cleaning and/or HEPA vacuuming. The outer 

disposable suit shall be removed in the work area and the workers shall then proceed to the 

shower room. The inner disposable suit and respirator shall be washed thoroughly before 

removing and prior to aggressive shower.  

9. The decontamination system shall be in place for the entire duration of the abatement 

activities.  

10. The following additional conditions must be complied with in order to re-use an attached 

decontamination enclosure system(s) as a remote decontamination unit.  

I) Final air clearance must be achieved *in the full containment area to which the 

decontamination enclosure system(s) is attached.  

ii) The decontamination enclosure system(s) shall be re-plasticized in accordance with 

15 RCNY § 1-82.  

*Required for projects disturbing 1,000 or more linear feet.

NOTE: This attachment may be revised at any time by the Department.
TRU/JM 6/98



VAR#NYC DEP Asbestos Control Program

. 1 ATTACHMENT TM 
"REQUIREMENTS FOR MODIFIED TENT AROCED UR9S (FORGROSS ABA.TEMENT) 

-APPLIES TO VARIANCES FROM TITLE 15, CHAPTER 1, RULES OF THE CITY OF NEW YORK, 

SECTIONS 1-81(m) AND 1-91© {15 RCNY § 1-81(m) AND § 1-91(c)} 

1. All tent enclosures and contiguous spaces within a radius of 10 feet shall be roped offand regulated to allow only 

Scertifid workers and authorized visitors to enter.  

2. 15 RCNY § 1-106 shall be complied with except that 
I. all tents shall be lined with 2 layers of plastic sheeting (6-mil thickness at a minimum); 

ii. the amounts of ACM that may be abated in each modified tent shall NOT EXCEED 

(a) 160 "square, feet, or (b) 260 linear feet, or © 160 combined feet (square Wo linear).  
iii. the total amount of ACM that may be abated at any' one time in several modified tent, shall NOT EXCEED 

1,000 combined square feet plus linear feet.  

S3. All modified tents shall be fully framed (including horizontally across the top, if applicable) with 2x3 (minimum) 

wood or metal studs spaced not more than 36 inch center-to-center vertcally around all sides (except at the entry/exit 

which shall not exceed 36 inch width); and 

4. A minimum of one air volume change per 15 minutes through each modified tent shall be maintained.  

5. An airlock having at least 3 feet length between the two curtained doorways shall be constructed at the entrance to 

each and every tent if the decontamination unit is not attached to the tents, and 

6. If a decontamination unit is not attached to each tent, located within each airlock there shall be extra clean and 

uncontaminated disposable protective suits (e.g.Tyveks), and one such clean suit shall be worn by each worker in 

the airlock, immediately after removal of the outer suit as per 15 RCNY § 1-106(k), before each worker exits any 

airlock.  

7. Any decontamination unit that is not attached to a tent (i.e. that is remote from a tent) shall be constructed in 

compliance with the requirements of Attachment D.  

8. Decontamination units that are attached to tents shall comprise at least a shower room and a clean room, with one 

curtained doorway separating them, and with a second curtained doorway separating the tent from the shower room.  

9. After the ACM removal and bagging [refer 15 RCNY § 1-106(f) and (g)], the bagged waste shall be HEPA-vacuumed 

then wet cleaned and transferred into the airlock or into the shower room (as per Items 5 and 8 above respectively) 

for .double bagging, and thereafter the double-bagged waste shall be transferred outside the airlock or outside 

the clean room for its final transfer to storage in a holding area and/or to legal means of disposal.  

10. If the integrity of the tent is compromised and/or visible emissions are detected outside the tent and/or levels exceed 

0.01 f/cc work shall stop and 15 RCNY § 1-45(a) shall be complied with immediately.  

A: Variance Applications specifying these "Requirements for Modified Tent Procedures" as the alternative 

abatement methods shall not be approved for any work place for which full containment is deemed by the 

Department to be feasible. ( 73 .  
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ST. ALBANS V.A. CARE FACILITY 
179 STREET AND LINDEN BOULEVARD, QUEENS NY

BASEMENT LAB AREA 
AREA OF TRANSITE PANEL REMOVAL

TRANSlTE PANEL TO BE REMOVED



ST. ALBANS V.A. CARE FACILITY 
179 STREET AND LINDEN BOULEVARD, QUEENS NY

BASEMENT LAB AREA 
AREA OF MASTIC REMOVAL

FULL DECON 

FLOOR TILE MASTIC TO BE REMOVED 

VORK AREA

1.



ST. ALBANS V.A. CARE FACILITY 
179 STREET AND LINDEN BOULEVARD, QUEENS NY 

BASEMENT OUTSIDE LAB AREA 
ADDITIONAL AREA OF MASTIC REMOVAL

ATTACHED FULL DECON

*DDITIONAL MASTIC TO BE REMOVED

"%BOUNDRY OF WORK AREA



" ." NYC DEPARTMENT OF ENVIRONMENTAL-PROTECTION 

ASBESTOS CONTROL PROGRAM FOR OFC,,IAL USE 

59-17 JUNCTION BLVD., 8th FLOOR, CORONA, NEW YORK 11368 Fee (If Any)$ 
, W. RMtlEN 

Fe . f Am n y)nt 

TACO SSHALL AMENDMENT FORM - FOR FdORM ACP 7Oly:ndmest#N fEACEPTE " |Into Only: ElYes [] No 

,oP7TRU/BN# .620QN00 DATEACP7WASFILED 9-13-00 VARIANCE# (IF ANY). 1476QN00 

'ACILITYADDRESS 179th Street & Linden Blvd. BORO Queens Zip 11425 

)RIGINAL"START DATE 9 / 25 ./ 00 ORIGINAL COMPLETION DATE 10-125- /__Q---INACP7, ITEM#24 

VAS THIS ACP 7 AMENDED BEFQRE (Y/N) N IF YES GIVE DATE(S) 

'LEASE ENTER THE INFORMATION THAT IS BEING 91ANE IN #13 - #30. SEE TIJs BELOW 

W. ASBESTOS ABATEMENT CONTRACTOR 14. CO0NTA3T .PER$ON 

13. NAME FORTHIS PROJECT 

15. FEDERALEMPLOYER IDENTIFICATION # _ 

16. TEL. # C ) FAX # (.-) 

17..ADDRESS CITY STATE ZIP_ _ 

f. THIRD PARTY AIR MONITORING FIRM 

18. NAME 19. TEL;#( L 

• DRESS CITY STATE ZIP____ 

II. !•RATORY FOR- SAMPLE ANALYSIS 

21. NAME 22. NYS DOH ELAP # 

AILASBESTOS PORTION OF PREMISES BEING ABATED/ALTERED/DEMOLISHED 

24. START DATE I / SEE CAUTION BELOW COMPLETION DATE /j 

ASBESTOS WORK SCHEDULE OX DAY FX EVENING El NIGHT E- WEEKENDS 12 WEEKDAYS 

(Sam-,sm" (,pn--12am) (l2am-Sam) 

25. EXTRA * ACM TO BE ABATED 725 Mastic& 100 TmasiWUARE FEET, AND/OR LINEAR FEET 

30. ACTUAL FLOOR(S) WHERE EXTRA * ACM IS TO BE ABATED Basement - Lab Areas 

(FQR. EACH FLOOR LIST ACM QUAMTIMY) 

OTHER CHANGES INCLUDING POSTPONEMENT OR CANCELLATION (IF REQUIRED ATTACH ADDITIONAL SHEETS) 

.725 Square Feet of additional mastic to be removed under FV variance.  

100 Square Feet of transite to be removed under TM Variance (pending approval) 

31 /32. NAME OF APPLICANT / OWNER George Taylor TEL. # 516-358-2.955 

NAME OF COMPANY (IF ANY) Taylor Dvir-Mmental GCt&p, Inc. FAX# 516-358-1780 

*ADDRESS 130A J=ericho Turnpike .CITY Floral Park STATE NY ZIP 11001 

10-11-00 

SIGNATURE OF GCANTc/ R DATE 
(RIEFE-RASLYS #321



18. NAME 19. TEL.#( J 

20. ADDRESS CITY STATE ZIP_ _ 

1. LABIORATORY FOR SAMPLE ANALYSIS 

• NAME 22. NYS DOH ELAP # 

164TOS PORTION OF PREMISES BEING ABATED/ALTERED/DEMOLISHED 

24. START DATE J I SEE CAUTION BELOW COMPLETION DATE / / 

ASBESTOS WORK SCHEDULE DAY W EVENING N NIGHT El WEEKENDS WEEKDAYS 
(ar-5r 6pr.12anM 112an-8am) 

25. EXTRA * ACM TO BE ABATED 725 Mastio& 100 TrMftaUARE FEET, AND/OR LINEAR FEET 

30. ACTUAL FLOOR(S) WHERE EXTRA * ACM IS TO BE ABATED Basement - Lab Areas 
(FOR EACH FLOOR UST ACM QUANTIT• 

ITHER CHANGES .INCLUDING POSTPONEMENT OR CANCELLATION (IF REQUIRED ATTACH ADDITIONAL SHEETS) 

725 Square Feet of additional igastic to be removed under FV variance.  

100 Square Feet of transite to be removed under TM Variance (pending approval) 

31/32. NAME OF APPLICANT/OWNER George Taylor TEL.# 516-358-2955 

NAME OF COMPANY (IF ANY) Taylor Environwental ý'up, Inc. FAX # 516-358-1780 

ADDRESS 130A Jericho Tuxnpike CIY Floral Park STATE NY ZIP 11001 

10-11-00 

SIGNATURE 4O' ANT/OW R DATE "••/(PREFERABLY S t eN rOR _=T• 

CAUTION 

1. ONLY THE BUILDING OWNER CAN AMEND #13. #18 AND #21 

2. ORIGINAL APPLICANT OR BUILDING OWNER IS RESPONSIBLE FOR AMENDING ALL OTHER ITEMS.  

3. A FIRST START DATE AMENDMENT MUST BE FILED ONE DAY OR MORE BEFORE THE ORIGINAL START DATE 
IN THE.ACP 7 #24; A SECOND START DATE AMENDMENT MUST BE FILED ONE DAY OR MORE DEFQOE THE 
START DATE GIVEN IN THE FIRST AMENDMENT.  

4. AMENDMENTS FOR ALL OTHER ITEMS MUST BE FILED IMMEDIATELY AND PRIOR TO THE ORIGINAL OR 
AMENDED COMPLETION DATE.  

5: NO MORETHAN TWO ACP 8 FORMS ARE PERMITTED TO BE FILED TO AMEND ANY OR ALL OF # 13,18, 21, 
24,25 AND 30 IN FORM ACP 7.  

FORM ACP 8 

"ONLY THE EXTRA AMOUNT (NOT ACM ALREADY IN ITEM #25 & #30) 2194 

ACP FILE COPY



_________914-332-76W * 718601.7156. oE ~9I4.Z324%30

FOR OFFICE USE ONLY
CITY OF NEW YORK 

-DEPARTMENT OF ENVARONMENTAL PROTECTION Variance #.  
DtVISION OF ENVIRONMENTAL ENFORCEMENT . Fee Paid 

59-147 Junction Blvd., 8th Floor, Corona, NY 11368-5107 

Notification #_ 
ASBESTOS VARIANCE APPLICATION 

ONLY TYPEWRITTEN APPLICATIONS SHALL BE ACCEPTED 

179th Street & Linden BlVd. BORO Queens ZIP 11425 

Health Care Facility Block # Lot #100
-Type -..f P 

III. APPLICANT

A. (CHECK ALL THAT APPLY) [] Contractor I[- Consultant 0- Owner 0 Other 

B. Name Taylor Environmental Grop, Inc. Tel#( 5 16 )358-2955 

Address 130A Jericho Turnpike CITY Floral Park STATEN__ZIP 11001 

III. REGULATIONS SECTION(S) FOR WHICH VARIANCE IS REQUESTED 

Identify applicable Sub-Section(s)- of the relevant NYC DEP or NYS DOL (ICR56) Asbestos Control Regulations 

1-81 (R), 1-82 (A), 1-91 (c)

IV. SEVEN DAY WAIVER FEE 

A, Square Feet + B, Linea.r Feet = C. Total Feet (Add A + B) 
(From Line 25 of ACP7 form) 

D. Circle Applicable Fees Below 

If IV. C. Less than 5000 Total Feet - pay $300; If IV. C. 5000 Total Feet or more - pay $400 

V. AMOUNT OF ACM INVOLVED, IN VARIANCE REQUEST (OTHER THAN SEVEN DAY WAIVER) 

A. Affected Floors Basement 

B. Combine Amounts (Square Feet + Linear Feet) for each affected Floor. Then Sum the Combined 
Amount for all affected floors.  

Total Combined Amount ot ACM 100 Feet 

VI. FEE SCHEDULE FOR ITEM V (OTHER THAN SEVEN DAY WAIVER) 

If Total Feet in Item V. B. is
Less. than 5000 feet 5000 feet or more 1

First Sub-Section (Other than 7,Day Waiver.) $400 $600 

Each Additional Sub-Section $200 . $300 

MAXIMUM FEES * $1200 $1-800 

* FEE PAYMENT

* Combined Applicable Fees From Item IV D + Ltem VI Total Fees $. _ _ 

'NOTE: Maximum fee applicable to each categgry. If Seven Day Waiver is used for a project of 5000.Feet or 
more and additional variances are also requested but on floors.with a Combined Totalof less than 
5000 Feet, the maximum application. fee is $1800, but actual payment would be $1300.

I. PREMISE 
ADDRESS 

Tuna inf P
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A. Square Feet + B. Linear Feet = C. Total Feet (Add A + B) 
(From Line 25 of ACP7 form) 

D. Circle Applicable Fees Below 

If IV. C. Less than 5000 Total Feet - pay $300; If IV. C. 5000 Total Feet or more - pay $400 

J- MOUNT OF ACM INVOLVED IN VARIANCE REQUEST (OTHER T1AN SEVEN DAY WAIVER)

A. Affected Floors B~seemet

B. Combine Amounts (Square Feet + Linear Feet) for each affected Floor. Then Sum the Combined 
Amount for all affected floors.  

Total Combined Amount of ACM 100 Feet 

VI.. FEE SCHEDULE FOR ITEM V (OTHER THAN SEVEN DAY WAIVER)

If Total Feet in Item V. B. is

Less than 5000 feet 5000 feet or more 
First Sub-Section (Other than 7-Day Waiver) $400 $600 
Each Additisonal Sub-Section $200 $300 
MAXIMUM FEES * . " $1200 $t800

VIi. FEE PAYMENT

Combined Applicable Fees From Item IV D + Item VI Total Fees $

*NOTE: Maximum fee applicable to each category. If Seven Day Waiver is used for a project of 5000.Feet or 
more and additional variances are also requested but on floors with a Combined Totaltof less than 
5000 Feet, the maximum application fee is $1800, but actual payment would be $1.300.  

REASONS FOR REQUEST AND DESCRIPTION. FOR PROPOSED ACTION (Attach 81/2 x 11 Sheets).  

See Attached Sheets 

'4

IX. A. Deo 4/90_V-terans Affairs

IfW /

B. George Taylor

Print Name of Applicant.  

SIgnature Date

I Submft this application together with- the Asbestos Inspection Report (ACP7) and appropriale fee(s).  
2 Make Check Payable to NYC DEPARTMENT OF ENVIRONMENTAL PROTECTION.  
3 Application for variances must be made to the Depa'tment at least two weeks prior to the commencement of work.  
4 Work SHALL NOT commence prior to approval of this application, otherwise applicant is subject to violation.  
5 Attachment(s) shall be submitted in DUPLICATE.

ACP94RI 
8/91

ACP FILE COPY

Pr e ner 

Sign r of wner

-NOTE:.

9
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TAYLOR ENVIRONMENTAL GRouI? INC.  

October 13, 2000 A 

NYC Department of Enviroineitalt Protection ," '-.t"'r|JE3 .  
Asbestos Cont gram P•'-a. ".. t 

59-17 Junction Boulevard 
- ,t 

Corona, NY 11368 

Re- U.S. Army Corps EnSineers, New York District, Project Contract k.JACW33-91

D-002 (D.-. 0009) ,.... -.  

St Albans VA Radiological Decontamination and Decomm.issionfifl of VAECfC 

Bldg 90, Queem, NY 

Subject: RadioIogical concerns in conjunction with asbestos remioval operations.  

0 To Whom it May Concern: 

As per your request the following is a summary of radiological and asbestos safety 

procedures being utilized at the above mentioned site: 

* Strontium-90 is the only isotopc of concern. (Ref: USACE work plan page 4-2) 

* Asbestos containing materials shall be removed in accordance with NYC Title 115 

(Ref. USACE work plan page B-2) 

a Personal Protection Equipment (PPE) shall be worn by all workers. PPE includes 

double coveralls, cotton glove liners, rubber gioves. plastic booties, rubber 

overshoes, hood, tape all seams and full face air purifying respirators with 

-IEPA/activated carbon combination filters. (Ref: USACE work plan page B-2) 

* Asbestos waste shall be treated as radioaGtive waste, and in addition placed in Dot 

(17-H) type 55 gallon drums. Labeling will consists of identifying contents, 

physical properties and type of waste. Dot labeling/plaCarding will be identified 

and affixed to the containers for subsequent off site disposal. (Ref: USACE work 

plan page A-5) 
All project personnel shall have been trained in such subjects as general site 

features and hazards, alarm signals and evacuation. Respirator training is 

required for all individuals who wear respirators. Fundamentals of radiation 

protection is requirod for all workers. All personfel who enter the work area 

shall be trained in accordance with 29 CER 1910.120. All personnel shall have 

current performance based radiation worker training in accordance with 10 CFR 

19 and state and license reqUircrrnts.  
A Ail asbestos workar. will have current asbestos worker training certification in 

accordance with NYC TiLJC 15 and site and license requirements. (Ref: USACE 

work plan page 4-4

K 'd 0 t T8LT TST -I O-
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Personal skin decontamination (for radiation contamination) will take place in a 

designated decontamination area prior to asbestos decontamination area. Water 

shall only be used as a decontamination agent for asbestos; no radiological 

contamination concerns will be present during asbesms decontamination process.  

(Ref: USACE work plan page A-7) 
a All contaminated liquid will be solidified and disposed of as radioactive solid 

waste. (Ret USACE work plan page A-9) 

Please feel free to contact site at 718-298-8613 with any further concerns regarding: 
U.S. Armay Corps Engineers, New York District, Project Contract No.  

DACW33-97-D-002 (D1O. 0009) 
St Albam VA Radiological Decontamination and Decommissiomng of 

VABCC B3ldg 90, Queens, NY 

anc G--orge' Tayl• 

* A! ante i 
Stone & Webster Engineering Taylw j!9Dm 

USACE Site Safety Manager prwoyT iiager 

Submitted: U.S. Army Corps Engineers, New York District, Projeot Contrmct No

DACW33-97-D-002 (D.O. 0009) Work Plan 
St Albans VA •adiological Decontamination and Deco inmissionifg of 

VABCC Bldg 90, Queens, NY 

cc: Mark Kucera U.S. Army Corps Engineers, New York District, Project Manager 

John Devine. Stone & Webster Enginemeing, New York Office Project Manager 

Marc Biancro:Stone & Webster Engineering, Corporate Office , Boston MA, Site 

Safety Manager
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PRIESENT' CA IF ThE TOT = UNT (IF FAIOELE ASESSTOS ICONTAININt. FATSF41AL 111SIJAI --IW 

PFQT R LE93, QgIl5 UIts Ej FEET OR tLdS, Oi IF NORMAALLY MON FRAMLd ACM J0 84R0 CPG(FeA 
PAlR4I.T411 13 PRESENT IN ANY AMOUNr "y C D..; Vf1 & 'VWiR!

2. FACILITIYADDRESS 179tth $t. 4 Ljndjej floulevart! __ORD O ca- O1r 11 125 

AA St. 41lbatt V.Aj Cara rajl~ 3. 9=14. 13406 4. LOT A IO'1

3.15UILDINGOWNEA ODE-l"Vitt Of Vgtcran AIfr~mirg -TEJ7Z1 i S2A- I (qa.0 nui i 

6.Aot lesa 170tih st.. A Liddi to lclavard STATE 42 (4ITII25 

7. CONTACT PERON -~8. TELr' 071 ~12tQ0o .'tlfm5 

9.OfiSCRIPTIONIWENTIRF;SCOPE-OFWOV4K 'IP'M-41 OfFQ~-'1,s -ahi-rn ~.-Ie 

1Ou rsrwmAIsTA~rtD 110I113/0 TIviriATIEDCOMPLETION DATE 11(¶(N0 F TH EENTIRESCOPE OF WORK.  

11 1 AP.HAVE CONDUCTED AN ASBESTOS INVESTIWAION ON 2g o NACRA~=jT H 

PROCEDLIRES RECIIJIVE BY THEj NryC DEP AS~SEST40 CONTRIOL. PROG3RAM RIEGULATIONS AND DECLAkRE THAT' AT SAllO 
FACILITY ADIDRESa. THE 

0a. promises to be demolishad ami tree of aniy dsb~uixcontaintswng material (ACM) 
bl. dprimises IQ be damulleftied contain 10Situate feel ationas or 26 tinr feet or loes of friable ACM ar of normally nontinable ACM Ithat 

drninllan forces may malia rrifiteI all AGM ahail be~ removed accotang, In Vie MY$ 001. ICR 90 of the NYC DrEP Asbetoivw 

Cl. cunlulullw gurf~dacue trlevani ;kucturofa affected by an alltaeianus or plunibi rig repalsr are (fee of any feisbit ACM and1 Ieee o1 
0017fialy nonrietlbif ACM 110 thleall o orWIumbibng firgiir lorm0 may make friable WI0d. euritiave sufteina lotf eleyrsni scIwtual(s) affetend by an allerauin or plumlbing repa uton tOfl~f s0quare feet or tesI at 25 lrneer ftee 
or tossal fi rr;Oie ACM at 61 normolly nonlrraile ACM that atllration cp plumbing repair foresa may make ifabl.r remo~val as in c3 

On. normally nonirflable AGM snail be dillmurbacftremoved In oixordance, with lthe NY$ CDL iICA 58 af Wel NYC OEP Asrallos 
Reultiozns: Sq. F4. OR 

Oh. firlablo ACM andia larma nnityilnfrlnotle ACM %vil NOT be diaturbed during alleraftoianplubi'ig rp~~oll~luo~ 
Fr1bIt ACM!3q Pt-_______n Ft -______*?onritrabllACM ISq Fl
12. COMPLETS AND THORCOUH ASBeSTOS INVESTIGATION PERFORMED OF

[
STORY DS1OSCINFOAAij.FfIllqd SURFACING MAYOR1AL. NUW4KR ASUBESTO 

(Indt:,1144111f (&9. afikre, ciBtwtngt. roomd..A-..., INCLUINOtG FRX11LISArnIAND O CS"111.0 11911501 
Iidlhmh oIup -VqM'abb Ito,.W) 1110111ALLY NONFRIA01.11ACM ANAILwaE11 

a uxjlnm 130, Lrii) -:b1 -vk'r ileA -.-. 2 
Mlt.~i Buadifie go., 1.-b Araon Le~c-c ~ 
ymsi11iL 4m4u.difc 20. lab Arw TrnitA~"\ i 

_____ _________________ d20Mi

13. NAME OF LASORIATORVyTHAT ANALYZED SAMPLES 0'11&.aM, .I:ri J ~ J ~~o 
14 GLAPM 0I riVLAP Pi 101341-0 SEAL 

s6. OATE(6) SAMI0LESANALYZED U/21/00 OFhE .' , ~ 

AND rHATYHE NFOAR 'UG-FIou, 1EREIN IS TRUE ANO COOLETF NYC OUP *' -. ~, 

* Il~..l~I nO104.CERTIF190 

NOTE OTORAGE. TRANSPORTAT'ION AND DISPOSAL. OF ASBESTOS CONTAMINATFE) 
WASTES AAEj 99GULATED 1Y WH NYC DIEPARTMENT 00 SANITATION ILIAVBs) INVESTIGATOR 

T~lt. PIECEMEAL ffA)RRING oUT OF AN OPeRATION TI) A11O11 COVIERAGR BlY A OTANOAFID THAT 

APPLIES ONLY TO OPERATIONS LARGER THAN A SPECIFIED 512F5 19 A VIOLATIONl 

ACM n Astesioa Containing mvaterial M~teriria Conuta ng a~ier Moin 1% Asbestos 

ANY MOIFIUICAMTON OR VAFIIAN04 FROM iNerFQMATION PROVIDED ON TMIS FORM £SJST I3E REP9PTED 
IIM1101ATELY IN WRITING DIRECTI.Y TO THUj NYC DEPARTM.ENT Oft FINVIRONMEKTAL FROTEC77ION 

ASUGSTOR1 CONTROL PROGIRAM INYC DEP1r or ONVIAJONMENTAL PROTECTION, 
99-17 JUNCTION SWO - 1u11 FLOOR E LMuit)MA7 NA $r111.I''*
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