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EXECUTIVE SUMMARY 

A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of Building 991,991 East Tunnel and 998 Vault. Because these Type 
2 facilities will be decommissioned, the characterization was performed in accordance 
with the Pre-Demolition Survey Plan (MAN-127-PDSP) to supplement the 
Reconnaissance Level Characterization of these Type 2 facilities. Building surfaces 
characterized as part of this PDS included the floors, walls, ceilings, and roofs. 
Environmental media beneath and surrounding the facilities were not within the scope of 
this PDS and will be addressed using the Soil Disturbance Permit process and in 
compliance with RFCA. 

This PDS encompassed both radiological and chemical characterization to enable the 
compliant disposition and waste management pursuant to the D&D Characterization 
Protocol (MAN-077-DDCP). The characterization built upon physical, chemical and 
radiological hazards identified in the facility-specific Historical Site Assessment Report 
and Reconnaissance Level Characterization Report. 

Results indicate that no radiological or chemical contamination exists in excess of the 
PDSP unrestricted release limits. Friable asbestos, leaking PCB ballasts (and those 
greater than 9 pounds), and hazardous waste items (e.g., mercury thermostats, fluorescent 
light bulbs, mercury vapor light bulbs, mercury-containing gauges, circuit boards, leaded 
glass, and lead-acid batteries) have been removed and disposed of in compliance with 
Environmental Protection Agency (EPA) and Colorado Department of Public Health and 
Environment (CDPHE) regulations. Based on the age of the building, paints are assumed 
to contain PCBs, and painted surfaces will be managed as PCB Bulk Product Waste. 
Non-friable asbestos floor tile and mastic remains in portions of the 991 building. 

Based upon this PDSR, Building 991,991 East Tunnel and 998 Vault can be 
decommissioned and the waste managed as PCB Bulk Product or sanitary waste. None 
of the demolition concrete rubble will be used for backfill on-site per the RFCA 
Recycling Concrete RSOP. Appropriate approvals have been obtained for leaving Room 
402, Corridor B, 998 Vault, and portions of the 991 East Tunnel in-place underground. 
To ensure the facility remains free of contamination and PDS data remain valid, Level 2 
Isolation Controls have been established and the area posted accordingly. 
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1 INTRODUCTION 
A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of Building 99 1,99 1 East Tunnel and 998 Vault. Because these Type 
2 facilities will be decommissioned, the characterization was performed in accordance 
with the Pre-Demolition Survey Plan (MAN-127-PDSP) to supplement the 
Reconnaissance Level Characterization of these Type 2 facilities. Building surfaces 
characterized as a part of this PDS included floors, walls, ceilings and roofs, 
Environmental media beneath and surrounding the facilities were not within the scope of 
this PDS and will be addressed using the Soil Disturbance Permit process and in 
compliance with RFCA. 

As part of the Rocky Flats Environmental Technology Site (WETS) Closure Project, 
numerous facilities will be removed. Among these are Building 99 1, 99 1 East Tunnel 
and 998 Vault. The location of these facilities is shown in Attachment A, Facility 
Location Map. These facilities no longer support the WETS mission and will be 
decommissioned to reduce Site infrastructure, risks and/or operating costs. 

Before these Type 2 facilities can be decommissioned, the Data Quality Objectives 
(DQOs) for a Pre-Demolition Survey (PDS) must be satisfied; this document presents the 
PDS results for Building 991, 991 East Tunnel and 998 Vault. The PDS was conducted 
pursuant to the Decontamination and Decommissioning Characterization Protocol 
(MAN-077-DDCP) and the Pre-Demolition Survey Plan for D&D Facilities (MAN-1 27- 
PDSP). The PDS is built upon physical, chemical and radiological hazards identified in 
the facility-specific Historical Site Assessment Report and Reconnaissance Level 
Characterization Report, 

1.1 Purpose 

The purpose of this report is to communicate and document the results of Building 991, 
991 East Tunnel and 998 Vault PDS effort. A PDS is performed prior to building 
demolition to define the final radiological and chemical conditions of a facility. Final 
conditions are compared with the release limits for radiological and non-radiological 
contaminants. PDS results will enable project personnel to make final disposition 
decisions, develop related worker health and safety controls, and estimate waste volumes 
by waste types. 

1.2 Scope 

This report presents the frnal radiological and chemical conditions of Building 99 1,99 1 
East Tunnel and 998 Vault. The PDS of the 991 West Tunnel, 996 Vault, 997 Vault and 
999 Vault has already been performed, documented, and approved in a stand-alone PDSR 
(Area 2-Group 2a Closure Project PDSR, dated August 2 1,2003, Revision 0). 
Environmental media beneath and surrounding the facilities are not within the scope of 
this PDSR and will be addressed using the Soil Disturbance Permit process and in 
compliance with RFCA. 
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The Data Quality Objectives (DQOs) used in designing this PDS were the same DQOs 
identified in the Pre-Demolition Survey Plan for D&D Facilities (MAN-127-PDSP). Refer to 
section 2.0 of MAN-127-PDSP for these DQOs. 

2 HISTORICAL SITE ASSESSMENT 
A Facility-specific Historical Site Assessment (HSA) and a Reconnaissance Level 
Characterization (RLC) was conducted to understand the facility history and related hazards. 
The HSA consisted of facility walkdowns, interviews, and document review, including 
review of the Historical Release Report, and were used to design the RLC. Building 991,991 
East Tunnel and 998 Vault RLC was performed in FY 2002 as part of Area 2-Group 2 RLCR 
(Refer to Reconnaissance Level Characterization Report for Area 2-Group 2 Facilities, 
Dated January 14,2003, Revision 1). Based on the RLC results, Building 991,991 East 
Tunnel and 998 Vault were classified as Type 2 facilities, therefore, PDS characterization 
was required before decommissioning of the facilities. This report documents the results of 
that PDS. The HSA and RLC results were used to identify PDS data gaps and needs, and to 
develop radiological and chemical PDS characterization packages. HSA and RLC 
documentation are located in the RISS Characterization Project files. 

3 RADIOLOGICAL CHARACTERIZATION AND HAZARDS 

Building 991,991 East Tunnel and 998 Vault were characterized for radiological hazards per 
the PDSP. Radiological characterization was performed to define the nature and extent of 
radioactive materials that may be present on the facility surfaces. Measurements were 
performed to evaluate the contaminants of concern. Based upon a review of historical and 
process knowledge, building walk-downs, and MARSSIM guidance, a Radiological 
Characterization Plan was developed during the planning phase that describes the minimum 
survey requirements (refer to the RISS Characterization Project files for Building 991,991 
East Tunnel and 998 Vault Radiological Characterization Plan). Building 991, 991 East 
Tunnel and 998 Vault exteriors were surveyed per PDS requirements as part of the Area 2- 
Group 2 RLCR, dated January 14,2003, and met all PDS unrestricted release levels. 
Individual radiological survey unit packages are maintained in the RISS Characterization 
Project files. 

Nine radiological survey unit packages were developed for Building 99 1,991 East Tunnel 
and 998 Vault: 99 1-2-00 1,99 1-2-002,99 1-2-003,991-2-004,99 1-2-005,99 1-2-006,99 1-2- 
007,991-2-008, and 991-2-EXH. The survey unit packages were developed in accordance 
with Radiological Safety Practices (RSP) 16.0 1, Radiological Suwey/Sampling Package 
Design, Preparation, Control, Implementation and Closure. Total surface activity (TSA), 
removable surface activity (RSA), and scan measurements were collected in accordance with 
RSP 16.02 Radiological Surveys of Surfaces and Structures. Radiological survey data were 
verified, validated and evaluated in accordance with RSP 16.04, Radiological Survey/Smnple 
Data Analysis. Quality control measures were implemented relative to the survey process in 
accordance with RSP 16.05, Radiological Suwey/Sample Quality Control. 

Contamination identified during the RLC (i.e., the transuranic contamination in the Corridor 
B floor trench), as well contamination identified during the in-process stripout, was 
decontaminated prior to the PDS. The table below summarizes the PDS radiological survey 
data: 

7 
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Number of 
RSA Surveys 

26 - 
systematically 
grid 

20 - 
systematically 
grid 

15 - 
systematically 
grid 

16 - 
systematically 
grid 

21 - 
systematically 
grid 

26 - 
systematically 
grid 

40 - biased 

Survey 
Unit 

991-2-001 

991-2-002 

99 1-2-003 

99 1-2-004 

99 1-2-005 

99 1-2-006 

991-2-007 

991-2-EM 

991-2-008 

Percent 
Scanned 
(alpha) 

50% of floors (603 
m2 minimum), 25% 
of remaining surfaces 
(1 066 m2 minimum) 
at biased locations 
50% of floors (485 
m2 minimum), 25% 
of remaining surfaces 
(652 m2 minimum) at 
biased locations 
50% of floors (457 
m2 minimum), 25% 
of remaining surfaces 
(535 m2 minimum) at 
biased locations 
50% of floors (78 m’ 
minimum), 25% of 
remaining surfaces 
(1 55 m2 minimum) at 
biased locations 
50% of floors (38 mL 
minimum), 10% of 
remaining surfaces 
(27 m2 minimum) at 
biased locations 
50% of floors (1 8 1 
m2 minimum), 25% 
of remaining surfaces 
(3 14 m2 minimum) at 
biased locations 
lm’ at each sample 

Description 

B991 Interior 
North Rooms 

B991 Interior 
Center Rooms 

B991 Interior 
South Rooms 

B991 East 
Tunnel and 
998 Vault 

B99 1, Room 
402 & 402A 

B99 1 
Basement 

B991 Media 
Sample Area 

B991 Exhaust 
Ventilation 

System 

B991 
Corridor B 

93 Biased ( 25 
inside Plenum) 
(68 in the 
Ventilation) 

18 - 
systematically 
grid 

PDS Radiological Summary Survey Table 

Im‘ at each sample 
location 

50% of floors (1 11 
m2 minimum), 25% 
walls (54 m2 
minimum), 10% 
ceiling (28 m2 
minimum) at biased 
locations 

MARSSIM 
Class 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Number of 
TSA Surveys 

26 - 
systematically 
grid, 
2-QC 

20 - 
systematically 
grid, 
2-QC 

15 - 
systematically 
grid, 
2-QC 

16 - 
systematically 
grid, 
2-QC 

21 - 
systematically 
grid, 
2-QC 

26 - 
systematically 
grid, 
2-QC 

40 -biased 

93 Biased (26  
inside Plenum) 
(68 in the 
Ventilation) 
QC -5 

18 - 
systematically 
grid, 
2-QC 
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location 

_- 
Survey Results 

All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

Paint samples were 
collected throughout the 
991 building. All 
surveys, scans and media 
samples were less than 
the PDS unrestricted 
release levels. 
All surveys and scans 
were less than the PDS 
unrestricted release 
levels. 

All surveys and scans 
were less than the PDS 
unrestricted release 
1 eve 1 s . 

Radiological survey data, statistical analysis results, survey locations and radiological 
scan maps are presented in Attachment B, Radiological Data Summary and Survey Maps. 
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4 CHEMICAL CHARACTERIZATION AND HAZARDS 

Building 991, the 991 East Tunnel and 998 Vault were characterized for chemical 
hazards per the PDSP. Chemical characterization was performed to determine the nature 
and extent of chemical contamination that may be present on, or in the facility. Based 
upon a review of hstorical and process knowledge, visual inspections, and PDSP DQOs, 
additional sampling needs were determined. A Chemical Characterization Plan was 
developed during the planning phase that describes sampling requirements and the 
justification for the sample locations and estimated sample numbers. The contaminants 
of concern were asbestos, beryllium, and RCRA constituents. Refer to Attachment C, 
Chemical Summary Data and Sample Maps, for details on sample results and sample 
locations. Isolation control postings are displayed on affected structures to ensure no 
hazardous materials are introduced. 

4.1 Asbestos 

A survey of building materials suspected of containing asbestos was conducted during the 
RLC for the Area 2-Group 2 Facilities, dated January 14,2003, Revision 1. A CDPHE- 
certified asbestos inspector conducted the inspections and sampling in accordance with 
the Asbestos Characterization Protocol, PRO-563-ACPR, Revision 1. Building materials 
suspected of containing asbestos were identified for sampling at the discretion of the 
inspector. Prior to the PDS, friable and non-friable asbestos abatement and satisfactory 
clearance sampling was conducted per CDPHE, Regulation No. 8, Part B, Emission 
Standards for Asbestos. Some non-friable asbestos floor tile and mastic remains in 
portions of the 991 building. On this basis, no additional asbestos sampling was required 
or performed as part of this PDS. 

4.2 Beryllium (Be) 

Random and biased beryllium samples were collected during the RLC of the Area 2- 
Group 2 Facilities and all results were less than the investigative limit of 0.1 ygll 00cm2, 
except for overhead areas of the 991 basement. Refer to the Area 2-Group 2 RLCR, 
dated January 14,2003, Revision 1, for RLC beryllium laboratory sample data and 
location maps. During in-process electrical, mechanical and asbestos stripout, loose 
beryllium contamination was also discovered in portions of Room 150, the 991 north 
hallway, the return ventilation system ducting leading from Room 150 to the 991 roof 
plenum, and the 991 roof plenum. All of the areas and equipment that contained 
beryllium contamination, including the 99 1 basement, were either decontaminated or 
removed prior to the PDS. The final post-decontamination conditions of these areas as 
well as the rest of the building are reported in this PDSR. In-process beryllium sample 
results are included in Attachment C-2 “In-Process Beryllium Sample Results. ” 

Additional random and biased beryllium samples were collected in Building 99 1, 99 1 
East Tunnel and 998 Vault as part of this PDSR to supplement the RLCR and in-process 
data. Random and biased sampling was performed and all final PDS beryllium smear 
results were less than the investigative limit of 0.1 yg/l OOcm2. Smear samples were 
collected on all facility surfaces, including on the inside and outside systems and 
equipment, in accordance with the PDSP and the Beryllium Characterization Procedure, 
PRO-536-BCPR, Revision 0, September 9, 1999. PDS beryllium sample results and 
location maps are contained in Attachment C- 1, “PDSR Beryllium Data Summaries and 
Sample Maps. ” 

9 
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4.3 

Based on a review of the HSAR, RLCR, interviews, facility walkdowns, and a review of 
waste storage area inspection forms, there is no indication that Building 99 1, 99 1 East 
Tunnel and 998 Vault have been contaminated by RCRAKERLCA constituents. 
Chemicals have been used within most of the facilities, and RCWCERCLA wastes 
have been stored or moved throughout, but there are no records or visible signs of 
chemical releases. However, there were stains on asbestos floor tile in two rooms 
(Room109 and Room140) that were sampled for RCRA metals. The stains were 
underneath roof leaks and appeared to be from rainwater, but a sample from each area 
was analyzed to ensure that contamination had not occurred. Results from both samples 
demonstrated that RCRA TCLP regulatory limits had not been exceeded. Both sample 
results were below regulatory limits and are presented in Attachment C-3, 
RCMCERCLA (Metals) Chemical Data Summaries and Sample Maps. 

RCRAKERCLA Constituents [including metals and volatile organic 
compounds (VOCs) 

Sampling for lead in paint in Building 991,991 East Tunnel and 998 Vault was not 
performed. Environmental Waste Compliance Guidance #27, Lead-based Paint (LBP) 
and Lead-basedpaint Debris Disposal, states that LBP debris generated outside of 
currently identified high contamination areas shall be managed as non-hazardous (solid) 
wastes, and additional analysis for characteristics of hazardous waste derived from LBP 
is not a requirement for disposal. There were no high contamination areas identified in 
Building 991, 991 East Tunnel or the 998 Vault. 

The facilities contained some RCRA regulated items, such as mercury thermostats, 
fluorescent light bulbs, mercury vapor light bulbs, mercury containing gauges, circuit 
boards, and lead-acid batteries. However, these items have been removed and managed 
in accordance with the Colorado Hazardous Waste Act. 

4.4 Polychlorinated Biphenyls (PCBs) 

Based on the HSAR, RLCR, interviews, and facility walkdowns of Building 99 1,99 1 
East Tunnel and 998 Vault, no PCB-containing equipment was ever used or stored in the 
buildings, making the potential for PCB contamination resulting from spills highly 
unlikely. Therefore, PCB sampling was not performed as part of the PDS. 

Based on the age of the facilities (constructed prior to 1980), paints used may contain 
PCBs, and painted surfaces will need to be disposed of as PCB Bulk Product Waste. 

The facilities contained PCB fluorescent light ballasts, however, all ballasts have been 
checked and leaking PCB ballasts and those weighing more than 9 Ibs, have been 
removed from the facility and managed in accordance with the Colorado Hazardous 
Waste Act. Non-leaking PCB ballasts of less than 9 lbs. may remain in the facility and 
will be disposed of as PCB Bulk Product Waste. None of the demolition concrete rubble 
will be used for backfill on-site per the RFCA Recycling Concrete RSOP. 
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Physical hazards associated with Building 991, 99 1 East Tunnel and 998 Vault are those 
common to standard industrial environments, and include hazards associated with 
energized systems, utilities, and trips and falls. The 991 East Tunnel and the 998 Vault 
are underground. Building 991 has a horseshoe shape basement that heavy equipment 
operators should be aware for during demolition debris load-out. There are no other 
unique hazards associated with the facilities. The facilities have been relatively well 
maintained and are in good physical condition, and therefore, do not present hazards 
associated with building deterioration. Physical hazards are controlled by the Site 
Occupational Safety and Industrial Hygiene Program, which is based on OSHA 
regulations, DOE orders, and standard industry practices. 

6 DATA QUALITY ASSESSMENT 

Data used in making management decisions for the decommissioning of Building 99 1, 
991 East Tunnel and 998 Vault, and consequent waste management, are of adequate 
quality to support the decisions documented in this report. The data presented in this 
report (Attachments B and C) were verified and validated relative to DOE quality 
requirements, applicable EPA guidance, and original project DQOs. 

In summary, the Verification and Validation (V&V) process corroborates that the 
following elements of the characterization process are adequate: 
+ the number of samples and surveys; 
+ the types of samples and surveys; 
+ the sampling/survey process as implemented “in the field”; and 
+ the laboratory analytical process, relative to accuracy and precision considerations. 

Details of the DQA are provided in Attachment D. 

7 DECOMMISSIONING WASTE TYPES AND VOLUME ESTIMATES 

The decommissioning of Building 991, 991 East Tunnel and 998 Vault will generate a 
variety of wastes. Estimated waste types and waste volumes are presented below. All 
wastes can be disposed of as sanitary waste, except PCB Bulk Product Waste. Leaking 
PCB ballasts (and those weighing more than 9 pounds), and hazardous waste items have 
been removed and managed pursuant to Site PCB and waste management procedures. 
None of the demolition concrete rubble will be used for backfill on-site per the RFCA 
Recycling Concrete RSOP. Some non-friable asbestos floor tile and mastic remains in 
portions of the 991 building. This non-friable asbestos floor tile and mastic will not be 
removed during demolition and will remain in place with the concrete slab and buried at 
least three feet deep under the final grade soil contour. 
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Concrete 
(cu ft) 

83,320 

12,333 

3 1,200 
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Wood Metal Corrugated Wall ACM Other 
(cu ft) (cu ft) Sheet Metal Board (cu ft) Waste 

(cu ft) (cu ft) (cu ft) 

0 6,000 2,500 3,500 0 None 

0 833 0 0 0 None 

0 20 0 0 0 None 
1 

Facility 

991 East 
Tunnel 

998 Vault 

8 FACILITY CLASSIFICATION AND CONCLUSIONS 

Based on the analysis of radiological, chemical and physical hazards, Building 991, 991 
East Tunnel and 998 Vault are classified as RFCA Type 2 facility pursuant to the WETS 
Decommissioning Program Plan (DPP; K-H, 1999) and are ready for demolition. 
Appropriate approvals have been obtained for leaving Room 402, Corridor B, 998 Vault 
and portions of the 991 East Tunnel in-place underground. Building 991,991 East 
Tunnel and 998 Vault possess no radiological or chemical contamination in excess of the 
PDSP unrestricted release limits. Friable asbestos, leaking PCB ballast (and those 
weighing more than 9 pounds), and hazardous waste items (e.g., mercury thermostats, 
fluorescent light bulbs, mercury vapor light bulbs, mercury-containing gauges, circuit 
boards, leaded glass, and lead-acid batteries) have been removed and disposed of in 
compliance with Environmental Protection Agency (EPA) and Colorado Department of 
Public Health and Environment (CDPHE) regulations. Some non-friable asbestos floor 
tile and mastic remains in portions of the 991 building. 

The PDS for Building 99 1, 991 East Tunnel and 998 Vault was performed in accordance 
with the DDCP and PDSP, all PDSP DQOs were met, and all data satisfied the PDSP 
DQA criteria. Environmental media beneath and surrounding the facilities will be 
addressed at a hture date using the Soil Disturbance Permit process and in compliance 
with RFCA. To ensure that Building 99 1,99 1 East Tunnel and 998 Vault remain free of 
contamination and that PDS data remain valid, Level 2 Isolation Controls have been 
established and the facilities posted accordingly. 
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PRO-476-RSP-16.02, Pre-Demolition (Final Status) Radiological Surveys of Surfaces 
and Structures, Rev. 1, May 22,2001. 

PRO-477-RSP-16.03, Radiological Samples of Building Media, Rev. I ,  May 22,2001. 

PRO-478-RSP-16-04, Radiological Survey/Sample Data Analysis for Final Status Survey, 
Rev. 1, May 22,2001. 

PRO-479-RSP- 16.05, Radiological Survey/Sample Quality Control for Final Status 
Survey, Rev. 1, May 22,2001. 

PRO-563-ACPR, Asbestos Characterization Procedure, Revision 0, August 24, 1999. 

PRO-536-BCPR, Beryllium Characterization Procedure, Revision 0, August 24, 1999. 

WETS, Environmental Waste Compliance Guidance #25, Management of 
Polychlorinated Biphenyls (PCBs) in Paint and Other Bulk Product Waste During 
Facility Disposition. 

WETS, Environmental Waste Compliance Guidance #27, Lead-Based Paint (LBP) and 
Lead-Based Paint Debris Disposal. 

WETS, RFCA RSOP for Recycling Concrete, September 28, 1999 

Reconnaissance Level Characterization Report for the Area 2-Group 2 Facilities, Dated 
January 14,2003, Revision 1 

1575, EPA 402-R-97-016). 
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Pre-Demolition Survey Report, Building 991,991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

Version 0, 2/4/04 

ATTACHMENT B 

Radiological Data Summaries 
and Survey Maps 
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I I 
SURVEY UNIT 991-2-001 

RADIOLOGICAL DATA SUMMARY - PDS 

Survey Unit Description: B991 Interior North Rooms 
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991 -2-001 
PDS Data Summary 

Total Surface Activity Measurements 

I 26 19 
Number Required I Number Obtained 

- 19.4 dpd100 cm2 
MAX dpd100 cm2 

dpd100 cm* 
dpd100 cm2 

MEAN 
STD DEV 

1 100 ~ ]dpdlOOcm’ 
TRANSURANIC 

DCGL, 

Removable Activity Measurements 

19 I 26 
Number Required I Number Obtained 

dpd100 cm2 
MAX dpd100 cm2 

dpd100 cm2 
dpd100 cm2 

MEAN 
STD DEV 

~ d p m / l O O  cm2 
TRANSURANIC 

DCGL, 
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Manufacturer: NE Tech NE Tech NE Tech 

I Instrument ID#: I 10 I 11 I 13 I 26 

NE Tech 

I Serial#: 1 665 I 1260 I 665 I 3125 

Alpha Bkgd (cpm) 

Sample Time (min) 

LAB Time (min) 

MDC (dpmllWem’) 

I CalDueDate: I 3/16/04 I 6/2/04 I 3/16/04 1 3/24/04 

2.0 4.0 2.0 2.0 

1.5 1.5 1.5 1.5 

1.5 1.5 1.5 1.5 

48.0 48.0 48.0 48.0 

I Analysis Date: I 1/13/04 I 1/13/04 I 1/14/04 1 1/26/04 

I AlphaEff.(dd): 1 0.213 I 0.223 1 0.213 I 0.221 

Sample Location 
Instrument IMI: 

2 -The initial Sample Net Activity for location 26 was 3 18.8 dpm/100cm2. This was detected during scan surveys. 

The area was deconned and resurveyed. Re-survey values are repolted. 

All survey results are less than the applicable DCGLs, therefore no further investigation is required. 

100 I I TransuranicDCGb I 
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Sample Location Sample Gross Counts Sample Gross Activity LAB Gross Counts L A B  Gross Activity 
(dpm/100cmZ) Number Instrument ID#: (cpm) (dpm/100cmZ) (CPm) 

Sample Net Activity 

(dpm/100emZ)' 

1 - Average QC LAB used to subtract from Gross Sample Activity 

7 
- -~ ~~ 

3Qc 13 4 0  

7 QC 13 10 0 

I 26.8 Qc L A B  Average 

MlN I -8.0 

~ ~ ~ 

18 8 4 7  22 1 -8 0 

46 9 6 1  31 5 20 2 

I p k - - - - y f j  
Transuranic DCGL, 
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SURVEY UNIT 991-2-001 
RSC - DATA SUMMARY 

Instrument ID#: 2 I 

I Manufacturer: I Eberline I Eberline I Eberline I Eberline I 

3 4 5 

I Model: I SAC-4 I SAC4 I SAC4 I SAC4 I 

Serial #: 1158 1164 984 I 845 

Cal Due Date: 

Analysis Date: 

Alpha Bkgd (cpm) 

Sample Time (min) 

Bkgd Time (min) 

Alpha E& (c/d): 

~~ 

Sample Location Number 1 Instrument ~ ID# pro;;;? P A c t i v i W  I I (dpm/100 em2) 

1/1/04 11/30/03 1/1/04 111 5/04 

11/19/03 11/19/03 11/19/03 11/19/03 

0.33 0.33 0.33 0.33 

0.3 0.6 0.2 0.1 

2 2 2 2 

10 10 10 10 

1 
2 
3 
4 
5 
6 
7 
8 

-0.9 
12 -1.8 
13 4 0 -0.6 

2 0 -0.9 
3 1 -0.3 
4 1 0.9 
5 0 -0.3 
2 3 3.6 
3 1 -0.3 
4 2 2.4 
14 0 0.0 

17 
18 
19 
20 
21 
22 
23 

4 1 0.9 
5 0 -0.3 
2 0 -0.9 
3 1 -0.3 
4 0 -0.6 
5 0 -0.3 
2 1 0.6 

I 1 I 1 24 3 0 -1.8 I 
26 14 1 1.5 

t MAX I 3.6 I I 

MEAN 
SD 

0.0 
A .2 

I 2o 
Transuranic I DCGL, 
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Scan Area 

Survey Area: 2 Survey Unit: 991-2-001 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, North Rooms 
Total Area: 5,466 sq. m. 
Grid Spacing for Survey Points: 18m x 18m 

Floor Area: 1,205 sq. m. 

Rooms 164 and 165 
Floor & Perimeter Walls Rooms 164 and 165 

Center "Ti' Wall Surfaces 

Rooms 164 & 165 
Ceiling (Inverted) 

r Wall 

I5 

B991 
Room 163 

l--- Wall4 I Floor 

- 

Wall 1 

a 
Floor 

__ 

Wall 3 

nterior 
Survey Unit 001 

Room 162 T I 

Wall 2 1 L Wall 3 

Ceiling 
Inverted 

Wall 1 

Room 161 



I PRE-DEMOLITION SURVEY FOR AREA 2 GROUP 2 

Survey Area: 2 Survey Unit: 991-2-001 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, North Rooms 
Total Area: 5,466 sq. m. 
Grid Spacing for Survey Points: 18m x 18m 

Floor Area: 1,205 sq. m. 

I PAGE 2 O F  5 

~ Wd l  23 , Wall 24 Wall 1 , Wall 2 
I 

Corridor 153 
Wall 18 Wall 20 y; 

Wall 21 Wall 22 

I 

- 

Wall 3 

6991 Interior 
Survey Unit 001 

N 
I A  

Scan Arca 

U.S. Department of Energy 
Rockv Flats Environmental Technoioev Site 0 FEET 30 

I Scan Survey Information 
, u  

I ISurvey Instrument ID #(s) & RCT ID #(s) 
I1,7,S, 9,15 - 25,27 - 30 



PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survev Area: 2 Survey Unit: 991-2-001 Classification: 2 

SURVEY MAP LEGEND Ncilhcr the Uniicd Slalrr Corcrnrnca. nor K a w r  Hlil CIL 
nor CH?hl Hdl. nor m y  agency Brrrof. nor an) ol 0 FEET 30 

~ ~ TSA i L  I 0 Smears, TSA & Sample Location I I 1 '  
IO 0 METERS 

Scan Survey Information 
Survey Instrument ID #(s) & RCT ID #(s) I inch = 24 feci 1 :rid sq. = 4 sq. m. 
1,7,8,9,  15 ~ 25,27 - 30 

Building: 991 
Survey Unit Description: Building 991 Interior, North Rooms 
Total Area: 5,466 sq. m. 
Grid Spacing for Survey Points: 18m x 18m 

Floor Area: 1,205 sq. m. 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

Prepared by: GIS Depl. 303-9667707 Prepared for: 

::= 

MAP ID: 03JS-SU1-3-SC Jan 29,2004 

. -  
PAGE 3 O F  5 

- 

j j  ~ 9 9 1  Interior - Survey 
I I 

Unit 001 Wnll 1 

Flwr Wall 5 

Wall 4 

'Wall 2 Ceiling ilnvened) 

l--l 

U 

i -  

r-Tr-l I 
- - 1 

FIwr 

11' 

~- - -  

Men's Locker  Room 
Room 156 

I w~~~~ I Room 1 3 8  

Ceiling (Inverted) 

I Wall 1 

I 
i- - 

Wall 4 

-L 

Wall 2 

Room 137 Wall 3 



I PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survey Area: 2 Survey Unit: 991-2-001 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, North Rooms 
Total Area: 5,466 sq. m. 
Grid Spacing for Survey Points: 18m x 18m 

Floor Area: 1,205 sq. m. 

I PA.GE 4 O F  5 

N'cithcr the United Stales Ga\rrnrnent. nor K J I K ~  Hdl C~I. .  
nor CH2M Hill, mr any agmcy thcreof. nor m y  ol 

or W U ~ C S  any legal liabiliiy or nry*inshdlty for ihr 
their crnploym. #maker any wsnnty. crprru or nnplied. 

U.S. Department of Energy 
Rocky Flats Environmental Technology Site 

Prepared by: GIS Dept. 303-966-7707 PreDared for: 

I 9991 Interior - Survey Unit 001 U 

Ceiling 
(Inverted) 

Wall 1 I I 
Wall 3 I \  

(Inverted) =v Fbmr 

Room 151 1 FOR SQUARE 
SAMPLING GRID I .  I 11  I 

Wall 5 Wall 4 h I Cetltng 
(Inverted) 

9 Building 991 
Key Plan I 

i 0' 

I r Wall 2: 

Wall 1 
Floor 

I 

Room 150 

Entry Fl 
SURVEY MAP LEGEND 
0 Smear & TSA Lacation I 

I 

- I =  Iscan Survev Information 
I 

I1,7,8; 9 , l S  ~ 25,27 - 30 I inch = 24 fcct I grid sq. = 4 sq. rn I MAP ID: 03JESUl-CSC Jan 29,2004 
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I PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survey Area: 2 Survey Unit: 991-2-001 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, North Rooms 
Total Area: 5,466 sq. m. 
Grid Spacing for Survey Points: 18m x 18m 

Floor Area: 1,205 sq. m. 
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Wall 3 

l-----l B991 Interior - Survey Unit 001 n 

Room 147A 

Wall 1 
Room 147 I 

~~ 

Wall 4 Floor Wall 2 

7 21L I 1 ~~ 

Wall 3 ", 

'I 

Nail 1 ' 

r- 

Floor 7 
W'III 2 

I I 

! 

Room 142 i I ' 

I 

j 

I Wall 1 
Ceiling 

(Inverted) 

Watt 3 Ftwr 
/ 
I 

142B 

Wall 9 

2 Wall 3 4 6 7 8  10 Wall 11 12 Wall13 14 15 1 - 
1 c Wall 

d L 
i ! i 

I 

1 >  

140A 

1 I 
1 Scan Area I 

Dept. 303-966-7707 Prepared for: 

.. . 
' I U  ; METERS (ha1 11s UY uould RII infnngi pmricly w n e d  nghib Opedlnaccewblc AIC~ 

0 Area in Another Survey Unit Scan Survey Information I Survev Instrument ID #(s) & RCT ID #(SI 



SURVEY UNIT 991-2-002 
RADIOLOGICAL DATA SUMMARY - PDS 

I Survey Unit Description: B991 Interior Center Rooms I 
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991 -2-002 
PDS Data Summary 

MEAN 
STD DEV 

Total Surface Activity Measurements 

7.7 dpd100 cm’ 
20.1 dpd100 cm’ 

15 I 20 
Number Required I Number Obtained 

-13.2 dpd100 Em2 
MAX dpd100 cm’ 

1 100 ~dpm/tWern’ 
TRANSURANIC 

DCGL, 

Removable Activity Measurements 

dpd100 cm’ 
dpd100 cm2 
dpd100 cm’ 

MAX 

MEAN 

STD DEV I 1.1 ldpd100 em’ 

TRANSURANIC 
DCGL, (~dpdl00 Em’ 
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SURVEY UNIT 991-2-002 
TSA DATA SUMMARY 

Manufacfurer: 

Model: 

Instrument ID#: 

NE Tech NE Tech NE Tech NE Tech NE Tech 

DP-6 DP-6 DP-6 DP-6 DP-6 

1 3 9 12 13 

I Serial#: I 2352 I 1589 I 2352 I 1249 I 2391 I 

Alpha Bkgd ( c ~ N )  

Sample Time (min) 

LAB Time (min) 

hlDC (dpm/100cm2) 

I Cal DueDate: I 5/11/04 I 7/19/04 I 5,ll/OJ I 4/2/04 I 7:26!01 I 

0.7 2.0 1.0 1.0 1.0 

1.5 1.5 1.5 1.5 1.5 

1.5 1.5 1.5 1.5 1.5 

48.0 48.0 48.0 48.0 48.0 

I Analysis Date: I 1/27/04 I 1.27/04 I 1/28/04 I 1/29/04 I 1/29/04 I 
I AlphaEff. (dd): I 0.222 I 0.215 I 0.222 I 0.203 I 0.219 I 

Sample Location 

2 -The initial sample net activity for location 21 was 18,287.7 dpm/100cm2. This was detected during scan s w e y s .  

A coupon sample was collected from location 21 and analyzed using the OASIS system. No transuranic isotopes 

were detected above the transuranic DCGLs. Therefore, the area was decontaminated and resurveyed 

to the uranium DCGLs. All follow up post-decon survey results were less than the uranium DCGLs. 

Refer to TSA location results 22-30 below for post-decon survey results of location 21. 
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SURVEY UNIT 991 -2-002 
TSA DATA SUMMARY 

26 13 37.3 170.3 4.7 21.5 154.0 

27 13 55.3 252.5 6.7 30.6 236.2 

28 13 33.6 153.4 4.7 21.5 137.1 

29 13 23.0 105.0 6.7 30.6 88.7 

30 13 
1 25.6 116.9 I .7 7.8 100.6 

23.3 

MIN 

QC Measurements 

Sample LAB Average 

53.5 

188.3 I I M E A N  I 

16QC 

5 QC 

I SD I 230.4 I 

~~~~ - 

12 7.3 36.0 3.3 16.3 22.9 

12 16.7 82.3 2.0 9.9 69.2 

1 - Average QC LAB used to subtract from Gross Sample Activity 

M E A N  

Transuranic DCGL, 

13.1 QC LAB Average 
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SURVEY UNIT 991-2-002 
RSC - DATA SUMMARY 

Manufacturer: 

Model: 

Instrument ID#: 
Serial #: 

Cat Due Date: 

Analysis Date: 

Alpha Eff. (c/d): 

Eberline Eberl ine Eberline Eberline 

SAC-4 SAC-4 SAC4 SAC-4 

2 6 7 11 

924 966 770 924 

4/27/04 4/23/04 3/17/04 4/27/04 

1/27/04 1/27/04 1/27/04 1/28/04 

0.33 0.33 0.33 0.33 

I AlphaBkgd(cpm) I 0.0 I 0.3 I 0.5 I 0.0 I 

I I 

I SampieTime(min) I 2 I 2 I 2 I 2 1 

9.0 

I BkgdTime(min) 1 10 I 10 I 10 I 10 I 

1 
2 

~ ~~ 

2 1 1.5 
2 0 0.0 

Gross Counts Net Activity 
Sample Location Number Instrument ID# 1 1 (cpm) 1 (dpm/100cm2) 

4 
5 
6 
7 
8 
9 
10 

15 0 -0.3 
2 1 1.5 
2 0 0.0 
2 0 0.0 
7 3 3.0 
6 2 2.1 
14 0 0.0 

13 
14 
1.5 
16 

11 I 15 I 1 I 1.2 
12 6 0 -0.9 

~ ~ ~ ~~~~ 

2 0 0.0 
8 0 0.0 
14 0 0.0 
7 0 -1 5 

Transuranic 
DCGL, 

I 
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Alpha Spectrum A n a l y s i s  Report 1/27/04 4:24:28 PM Page 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ***** 
%-*-**-% RFETS B903 ALPHA SPECTROMETER ANALYSIS RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sample ID: 10 MIN SMEAR Type: BLDG 991 RM 170 N. WALL 

Batch Id: 04  012 7 Oe 
Acquisition Start: 1/27/04 4:13:45 PM 
Analysis Date: 1/27/2004 4:24:28 PM 
Detector Name: A 1 1A 
Spectrum File: C:\AANALYST\USEDBIFS\040127Oe\O.CNF 
Acquisition Live Time: 600.0 seconds 
Calibrations : 

Energy = 2468.593 keV + 1.6055E+OOO*ch 
4.4951E+OOl keV FWHM - 

Low Tail = 1.30973+001 keV 
- 

Sample Size: 1.000 100 Cm2 
----- ROI DATA 

Peak Associated ROI  Energy EWHM 
No. Nuclide Start End (keV) (kev) .................................................... 
1 Pu+Am 19- 1887 3849.500 2.007 
2 Bi-212 1923- 2263 5828.990 0.000 
3 PO-214 2566- 3368 7498.752 1.606 
4 PO-212 3689- 3911 8569.648 0.000 

----- ROI ANALYSIS RESULTS ----- 

Nuclide Net Counts +/- %ls BKG counts 1 CPM 

Pu+Am 180.389 +/- 7.458 0.611 18.039 
Bi-212 -0.028 +/- 70.711 0,028 -0.003 
PO-214 0.986 +/-101,418 0.014 0.099 
PO-2 12 -0.014 +/-100.000 - 0.014 -0.001 

................................................................ 

Pu+Am 0.999 4000.00* 7.6913+001 +/- 1.3873+001 2.260E+000 
Bi-212 1.000 5830.00" -3,289E-002 +/- 4.6633-002 3.862E+000 
PO-212 1.000 8572.00" -5.9223-003 +/- 1.186E-002 1.322E+000 
PO-214 0.997 72&4,00* 4.2053-001 +/- 8.5403-001 1.3223+000 

Analysis Revi 

Approved by: 
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spectral Data Plot 

2000 3000 4000 6000 7000 8000 9000 10000 
( J a y  Enersv(kev) 

Datasource: 0 . M  
uve mme: boosec 
Real lime: 6oosec 
Acq.StaR lI27c200( 413-AsPM 
sa& 1 : 2670.2O(keV) 
stop: 4096 : W44.sS(kev) 



PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survey Area: 2 Survey Unit: 991-2-002 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, Center Rooms 
Total Area: 3,578 sq. m. 
Grid Spacing for Survey Points: 16m x 16m 

Floor Area: 970 sq. m. 

Wa 

Room 170 

> 

Wall 3 

@ 

Floor 

Lower I (West) 
Mezzanine 

Wall 

Upper 
~~ 

Mezzanine 
Wall 

I Wail 4 

Ceiling 
(Inverted) 

rn Scan Arca 

SURVEY MAP LEGEND 
0 Smear & TSA Location 

Smear, TSA Sample Lwatior 

Opedlnacccwble Arca 

0 Area in Anothcr Survey Unit 

U.S. Department of Energy l o  FEET 30 I Rockv Flats Environmental Technolow Site 

I I,? I ; 1 

I I inch = 24 feet I grid sq = 4 $q rn 
MAP ID: 03JS/991-2-1-SC Feb. 02.2004 



I PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 3 

SURVEY MAP LEGEND 
0 Smear & TSA ~ i r a t i o n  

@ Smear, TSA Salnp,e Locatton 

Open/lnacccssihle Area 

0 Area in Another Survey Unit 

Survey Area: 2 Survey Unit: 991-2-002 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, Center Rooms 
Total Area: 3,578 sq. m. 
Grid Spacing for Survey Points: 16m x 16m 

Floor Area: 970 sq. m. 

I PAGE 2 O F  3 

U S Department of Energy heilhrr the Lnlled Slrta Gorernmenl nor Krivr Hdl Cu 
norCHZhl Hill norinyrgcnrv thereui normy of 
their rrnplnrrc\ ask\ m y  a d r n n l y  irpw\r ~rnpi~cd 
or n w m c s  m y  legal lishillly or rc\pmslbllay for the 
occumy nwnpletenr\i or uviulnera o i  any cniormaiion 
r p p u e u  pnxluct <IC prlxcu dlVI”\Ed or rrproent, 
[hat 11) UY uwld m?l inlnn$e pnv blri) ouned nkhw 

Scan Survey Information 

FEET 7 0  Rocky Flats Environmental Technology Site 
1 Prepared by’ GIS Dept 303-966-7707 Prepared for. 

I 
0 METERS 10 C P32 H I LF 

i , I  

7 y+ 
Survey Instrument ID #(s) & RCT ID #(s): 
1,3,5,9,10 I inch = 21 tcct I grid \q = 4 \q rn 

MAP ID: 03JS1991-2-2-SC Feb. 02,2004 

Wall 1 

STARTING POINT I FORSQUARE 1 
SAMPLING GRID 

FROM MASTER 
GRID MAP 

rxso. Y22) 

I Room 134 I I 

Wall 3 

Ceiling 
(inverted) 

. 

I Wall 2 

Room 132 

-3 “5 



I PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 1 
Survey Area: 2 Survey Unit: 991-2-002 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, Center Rooms 
Total Area: 3,578 sq. m. 
Grid Spacing for Survey Points: 16m x 16m 

Floor Area: 970 sq. m. 

I PAGE 3 OF 3 

Fl Room 135 

Wall 3 li 

r- 
Wall 1 

Wall 6 

17 Flwr -sr 
Room 131 8 

South 

(Inverted) 

Wall 1 I 

Wal, 1 

Room 166 

Floor Wall 2 

Wall 3 L 

Floor 

Walt 3 Wall 4 

I1,3,j, 9,10 I inch = 24 feet I prid sq. = 4 sq. m. 

Ceiling 
:mveneOl 

Ceding ilnvenad) 

Room 130 

Scan Area 

U S Department of Energy 
Rocky Flats Env~ronmental Technology Site 

Prepared by: GIs Dept 303-966-7707 Prepared for: 

MAP ID: 03JS1991-2-3-SC Feb. 02,2004 



SURVEY UNIT 991-2-003 
RADIOLOGICAL DATA SUMMARY - PDS 

I Survey Unit Description: B991 Interior South Rooms 1 
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991 -2-003 
PDS Data Summary 

Total Surface Activity Measurements 

J >  13 

Number Reauired I Number Obtained 
I 

-12.4 dpm/100 cm2 
MAX dpd100 cm2 

dpm/100 cm2 
dpd100 cm2 

MEAN 
STD DEV 

TRANSURANIC 
DCGL, 1 100 ldpm/100cm2 

Removable Activity Measurements 

I 15 15 
Number Reauired I Number Obtained 

dpm/100 cm' 
MAX dpm/100cm2 . 

dpd100 cm* 
dpm/lOO em' 

MEAN 
STD DEV 

I 20 Idpm/lWcm2 
TRANSURANIC 

D C G b  
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SURVEY UNIT 991 -2-003 
TSA - DATA SUMMARY 

Manufacturer: 

Model: 

Instrument ID# 

Serial #: 

NE Tech NE Tech NE Tech NE Tech 

DP-6 DP-6 DP-6 DP-6 

1 2 3 4 

3 109 1379 1273 3 125 

I Cal DueDate: I 6/8/04 I 6/9/04 I 1/9/04 ~ 3/24/04 I 

Sample Time (min) 

LAB Time (min) 

MDC (dpm/lOOcmz) 

I AnalysisDate: 1 12/17/03 I 12/17/03 I 12/17/03 I 1/23/04 I 

1.5 1.5 1.5 1.5 

1.5 1.5 1.5 1.5 

48.0 48.0 48.0 48.0 

I Alpha Eff.(dd): 1 0.217 I 0.214 I 0.209 I 0.221 I 

8QC 

9 QC 

I AlphaBkgd(cpm) I 1.0 I 0.0 I 4.0 I 3.0 I 

3 10.0 47.8 1.3 6.2 30.4 

3 6.0 28.7 6.0 28.7 11.2 

1 -Average QC LAB used to subtract from Gross Sample Activity 

SD 12.4 

Transuranic DCGLw I 100 

17.5 QC LAB Average 

OC Measurements 

MEAN 

Transuranic DCGLw 

20.8 

100 

I MIN I 11.2 I 
I MAX I 30.4 I 
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SURVEY UNIT 991-2-003 
RSC - DATA SUMMARY 

Manufacturer: 

Model: 

Eberline Eberline 

SAC-4 SAC-4 

Instrument ID#: 
Serial #: 

10 11 

924 966 

10 I 10 I Bkgd Time (min) I 

Cal Due Date: 

Analysis Date: 

Alpha Eff. (c/d): 

Alpha Bkgd (cpm) 

Sample Time (min) 

I MDC(d~rn/lOOcm’) I 9.0 I 9.0 I 

4/27/04 4/23/04 

1/27/04 1 I2 7/04 

0.33 0.33 

0.3 0.3 

2 2 

I SD 1 1.1 
I 

I Transuranic I DCGLw 20 
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PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survey Area: 2 Survey Unit: 991-2-003 Classification: 2 
Building: 991 
Survey Unit Description: Building 991 Interior, South Rooms 
Total Area: 3,054 sq. m. 
Grid Spacing for Survey Points: 

Floor Area: 914 sq. m. 

PAGE 2 OF 2 

N Wail 1 

6991 Interior 
SU 003, Room 101 

Floor 

Wall 3 I 

Survey Instrument ID #(s) & RCT u) #(s): 
I inch = I ?  feci I gnd cq. = I E q .  I 5 4 'I, 49, Q D 

I 
U S Department of Enegy 

Rocky Flats Environmental Technology Site 
Prepared for 1 Prepared by GIS Dep: 303-9667707 

METERS 

-- 
n 

MAP ID: 03JS/991-003-2-SC Jan 29,2004 



SURVEY UNIT 991-2-004 
RADIOLOGICAL DATA SUMMARY - PDS 

I Survev Unit Descrbtion: B991 East Tunnel and B998 Vault 
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991 -2-004 
PDS Data Summary 

Total Surface Activity Measurements 

15 I 16 
Number Required I Number Obtained 

-10.4 dpd100 em2 
MAX dpd100 cm2 

MEAN 5.2 dpd100 cm2 
STD DEV 9.7 dpd100 Em2 

TRANSURANIC 
D C G h  )dpd100 cm2 

Removable Activity Measurements 

I 15 I 16 1 
1 Number Required I Number Obtained I 

dpd100 cm2 
MAX dpd100 cm" 

dpd100 cm2 
dpd100 cm' 

] T d p d 1 0 0  cm2 

MEAN 
STD DEV 

TRANSURANIC 
D C G h  
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991 -2-004 
TSA Data Summary 

14 QC 

MDC (dpm/lWcm’) I 0 0  I 31 6 I 63 2 I 0 0  I 

3 I 60  30 2 I 0 0  0 0  20 I 

Sample Location 

1oocm’. A w u p n  sampleivas 

SOCS system. No transuranic isotopes 

were detected. f i e  sample activity was determined to be from uranium anti naturally occuring isotopes 

The sample net activity for location #I7 (465.6 dpmilWcm7) is  below the uranium DCGLwlimitr (SWO tipm/100cm2). 

All suwey results are less than the applicable DCGts, therefore, no fixdm investigation is required. 

Sample 17 was taken because of high activity found during the scanning surveys, and is only reported 

on the survey packge investigation form 

I I 4 0  15 Qc 3 4 0  20 I 

1 -Average QC LAB used lo subtract from Gross Sample Achvihi 

20 1 IO 1 

IO 1 OC LAB Averwe 

f MAX 20 I I MIN IO 1 I 
I MEAN I 15.1 1 I 

Transuranic DCGL,,. 100 I 

Page 3 of 5 



SURVEY UNIT 991-2-004 
RSC - DATA SUMMARY 

Instrument ID#: 

I Manufacturer: I Eberline I Eberline 1 Eberline 

I 6 I I 5 

I Model: 1 SAC4 I SAC4 I SAC-4 

Cal Due Date: 

Analysis Date: 

Alpha E& (dd): 

Alpha Bkgd (cpm) 

Sample Time (min) 

Bkgd Time (min) 
MDC (dpm/lOOcmz) 

I 

111 0104 4/23/04 1110104 

12/9/03 12/9/03 12/9/03 

0.33 0.33 0.33 

0.4 0.2 0.4 

2 2 2 

10 10 10 

9.3 9.0 9.0 

Sample Location Number 
1 
2 
3 

G~~~~ Counts Net Activity (dpm1100 
Instrument ID# (cpm) cm2) 

5 0.0 -1.6 
6 0.0 -0.8 
5 0.0 -1.6 

4 I 6 I 0.0 I -0.8 J 5 5 1 .o 2.4 

i 

6 6 0.0 -0.8 
7 .5 0.0 -1.6 
8 6 0.0 -0.8 

14 
15 
16 

10 I 6 I 0.0 I -0.8 
11 5 0.0 -1.6 

6 0.0 -0.8 

5 0.0 -1.6 
6 0.0 -0.8 

I 1 I 1 .o I 3.2 12 6 

MEAN 
SD 

Transuranic 
DCGL, 

L I 5 I 0.0 I -1.6 1 13 

-0.5 
1.6 

20 

, 

I MIN I -1.6 
MAX 3.2 
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Analysis Results Header 12/11/2003 11:39:29 AM 
Page 9 of 10 

Page 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
* *  C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 12/11/2003 11:39:29 AM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0480097 
: 0312104606 
: RClOC019 

tc,LA$7.6' 5 7  Filename : S :\ GENIE2K\CAMFILES\ LIO14 (G)\MOD\G1900116. CNF 

Sample Number : 0450097-003.001 
Lab Sample Number : CMLS-4214 
Sample Receipt Date : 12/10/2003 
Sample Volume Received : 2.58Et001 GRAM 

Result Identifier : NA 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1.000 keV 

Sample (Final Aliquot Size) : 2.580E+001 GRAM 
Sample Quantity Error ; 0.000Et000 
Systematic Error Applied : 0.000E+000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 12/9/2003 2:30:00 
: 12/11/2003 7:34:50 

7200.0 seconds 
7231.1 seconds 

0.43 % 

I 

PM 
AM 

Energy Calibration Used Done On : 10/1/03 
Energy = 0.263 + 0.250*ch + 2.24E-009*chA2 + 0.00E+OOO*~h*3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 12/11/03 
Efficiency Geometry ID : 0450097-003.001 

Analyzed By: Phil Sanderson Date : 12/11/03 

Reviewed By: Marilyn Umbaugh Date: 12/11/03 



Sample and QC Sample Results Summary 12/11/03 11:39:30 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  Sample and QC Sample Results Summary *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Site Sample ID : 0480097-003.001 

Analytical Batch ID : 0312104606 

Page 10 of 10 

Sample Type (Result Identifier): G19 

Lab Sample Number : CMLS-4214 

Geometry ID : 0480097-003.001 

Filename: S :\ GENIE2BA CAMFILES\ LI014 (G) \MOD\ G1900116. CNF 

Detector Name: 4606 

MDA = Curie method as specified in Genie-2000 Customization T o o l s  Manual 
Appendix B; Basic Algorithms. 

Analyte Activity 2-Sigma Uncertainty MDA 
(pCi/GRAM ) (pCi/GRAM 1 (pCi/GRAM 1 

K-40n 
CS-137n 
TL-208n 
PO-210in 
BI-212n 
PB-212n 
BI-214n 
PB-214n 
RA-226n 
AC-228n 
TH-2 3 On 
Th-231n 
PA-2 3 4Mn 
PA-234n 
U-234n 
u-235 
U238 
AM-241 

1.14E+001 
O.OOE+OOO 
2.09E-001 
O.OOE+OOO 
O.OOE+OOO 
3.98E-001 
8.783-001 
7.24E-001 
O.OOE+OOO 
O.OOE+OOO 
0 -  00E+000 
4.98E-001 
O.OOE+OOO 
0.00E+000 
3.30E+001 
9.56E-001 
8.89E-001 
O.OOE+OOO 

2.33E+000 
O.OOE+OOO 
6.70E-002 
0.00E+000 
O.OOE+OOO 
9.493-002 
1 I 92E-001 
1.87E-001 
0.00E+000 
O.OOE+OOO 
O.OOE+OOO 
3.90E-001 
O.OOE+OOO 
O.OOE+OOO 
1.54E+001 
2.36E-001 
4.63E-001 
0. OOEtOOO 

2.743+000 
2. 87EL001 
1.38E-001 
2.563+004 
3.82E+000 
1.88E-001 
3.55E-001 
4.99E-001 
3.24E+000 
1.21E+000 
1.78E+001 
6.82E-001 
3.42E+001 
2.95E-001 
4.54E+001 
2.01E-001 
7.78E-001 
1.80E-001 

i - If Po-210 is detected in the spectrum, this peak may be the result of the 
interaction of Pb-206(n,n1) which also produces a prompt gamma at 803 keV. 

n - Non-contractual Nuclide 



I PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survey Area: 2 Survey Unit: 991-2-004 Classification: 2 
Building: 991 
Survey Unit Description: 6991 East Vault Tunnel 
Total Area: 774 sq. m. 
Grid Spacing for Survey Points: 7m X 7m 

Floor Area: 155 sq. m. 

I PAGE 1 OF 1 

STARTING POINT 
FOR SQUARE 

SAMPLING GRID 
(X25, Y24) 

J 

B99 1 Interior 
Survey Unit 004 

East Vault Tunnel 

- Floor 

---fa- 
Wall 5 

Wall 6 

---J--l 

I Scan Area 

Rocky Flats Environmental Technology Site 
Prepared by: GIS Dept. 303-9667707 Prepared tor: 

1 
. ..._,, - .JO fcct I grid sq. = I sq. 111 I MAP ID: 03JS/991-004-SC July 22,2003 



SURVEY UNIT 991-2-005 
RADIOLOGICAL DATA SUMMARY - PDS 

I Survey Unit Description: B991 Interior Room 402 and 402A I 

Page 1 of 4 



991 -2-005 
PDS Data Summary 

MIN 
MAX 

Total Surface Activity Measurements 

15 I 21 
Number Required 1 Number Obtained 

-0.9 dpdlOO cmz 
3.6 dpd100 em’ 

15 I - 21 
Number Required I Number Obtained 

dpd100 cm’ 
MAX dpd100 cm’ 

dpd100 cm’ 

dpdlOO em2 
MEAN 

STD DEV 

( ~ I d p m l l O O  cm’ 
TRANSURANIC 

DCGL, 

Removable Activity Measurements 

dpd100 cm’ 

dpd100 cml 
MEAN 

STD DEV 

1 20 IdpdlOOcm’ 
TRANSURANIC 

DCGL, 
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SURVEY UNIT 991-2-005 
TSA - DATA SUMMARY 

Manufacturer: NE Tech NE Tech NE Tech NE Tech NE Tech 

1 InstrumentID# I 1 1 2 I 6 I 7 I a 1 
Serial #: 

Cal Due Date: 

Analysis Date: 

1273 2352 3110 1589 2352 

7/23/04 5/11/04 71 12/04 711 9/04 5/11/04 
I 

1126l04 I 1/26/04 1/27/04 1/27/04 1/27/04 

Alpha E& (dd): 

Alpha Bkgd (cpm) 

Sample Time (min) 

LAB Time (min) 

I I I I 48 0 I MDC(dpm/lOOcmz) I 48 0 48 0 48 0 48 o I 

0 208 0 222 0211 0215 0 222 

5 0  2 0  0 0  2 0  0 7  

1s 1 5  1 5  1s 15 

1 5  1 5  1 5  I 5  I 5  

Sample Location 

6 QC 6 11 3 53 6 6 7  

1 - Average QC LAB used to subtract from Gross Sample Activity 

I MEA?? I 22.8 I 

31 8 25 I 

28 4 QC LAB Average 

Mm 12 8 

OC Measurements 

SD I5 9 I 
Transuranic DCGL,  100 

I 1 
MAX 25.1 

MEAN 19.0 I 
100 I I TransnranicDCGL, I 
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Sample Time (min) 

Bkgd Time (min) 

MDC (dpm/lOOcmz) 

Page 4 of 4 

2 2 2 2 

10 10 10 10 

9.0 9.0 9.0 9.0 



Room 402 

PRE-DEMOLITION SURVEY FOR AreaP, Group2 

Survey Area: 2 Survey Unit: 991-2-005 Classification: 2 
Building: 991 
Survey Unit Description: B991 Interior, Room 402 and 402A 
Total Area: 340 sq. m. 
Grid Spacing for Survey Points: 4m. X 4m. 

Total Floor Area: 76 sq. m. 

Wall 5 

STARTING POINT 
FOR SQUARE 

SAMPLING GRID I (X12, Y 2 )  

B991 Interior 

Wall 2 

a 
\ 

0 

Wall 4 a 

Ceiling 
(inverted) 

/ 

p-” 

Nall 3 

‘Mall 3 

E7 Area in Another Suwcy Unit Scan Survey Information 
Survey instrument ID #(s) & RCT ID #e): 

1 inch = 12 feet 1 grid sq. = I sq. m. I 2. 7.8 

Unit 005 

Room 402A 

Ceiling 
(Inverted) 

/ 
/ 

Wall 2 

(29 

Scan Area 

US. Department of Energy 
Rocky Flats Environmental Technology Site 

Prepared by: GIS Dept. 303-966-7707 Prepared for: 

G - 
MAP ID: 03-JSIA2G2/991-007A Oct 8,2003 



SURVEY UNIT 991-2-006 
RADIOLOGICAL DATA SUMMARY - PDS 

I Survey Unit Description: B991 Interior Basement Utility Tunnel 1 
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991 -2-006 
PDS Data Summary 

Total Surface Activity Measurements 

I 15 I 26 i 
Number Required I Number Obtained 

MIN I -7.0 Idpd100 cm' 
dpdlOO cm' 

MEAN dpd100 cm2 

STD DEV I 15.2 ldpd100 cm' 

~ d p d 1 0 0  cm2 
TRANSURANIC 

W G L ,  

Removable Activity Measurements 

I 15 I 26 I 
I Number Required I Number Obtained I 

dpd100 em2 
dpd100 cm' 

dpd100 cm2 
STD DEV dpd100 cm' 

~ I d p d l O O  cm2 

E 1 ~ 1  
MEAN 

TRANSURANIC 
DCGL, 
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SURVEY UNIT 991-2-006 
TSA - DATA SUMMARY 

Manufacturer: 

Modd: 

Instrument ID# 

NE Tech NE Tech NE Tech NE Tech 

DP-6 DP-6 AP-6 AP-6 

1 2 6 7 
I I I I 

Serial #: 

Cal Due Date: 

Annlysis Date: 

2352 1249 632 1241 

5/11/04 4/2/04 7/7/04 3/4/04 

1/29/04 1/29/04 1/29/04 1/29/04 

I AlphaER(dd): I 0 2 2 2  I 0203 1 0 183 I 0 I95 I 

1 MDC(dpm/lWEm') 1 48.0 

I I I 8 0  Alpha Bkgd (cpm) 1 3 0  10 I O  

Sample Time (min) I 15 1 5  15 1 5  I 
48.0 48.0 48 0 

19 QC I 2 14.7 I 72.4 I 3.3 16.3 51.2 

Sample Net Achnty 

26 W 2 19 3 95.1 5.3 

1 -Average QC LAB used to subtract from Gross Sample Activity 

26.1 73.9 

21.2 QC LAB Average 

MEAN 62.6 

I Transuranic DCGLw I '00 I 
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SURVEY UNIT 991-2-006 
RSC - DATA SUMMARY 

hlanufacturer: 

Model: 

Eberline Eberl ine 

SAC4 SAC4 

Instrument ID#: 3 I 
I Cat DueDate: I 4/27/04 I 4/23/04 

4 

I AnalysisDate: I 1/29/04 I 1/29/04 

Serial #: 924 

I Alpha Eff. (c/d): I 0.33 I 0.33 

966 

I Alpha Bkgd (cpm) I 0.0 I 0.1 

Sample Time (min) 

Bkgd Time (min) 

MDC (dpm/lOOcm’) 

2 2 

10 10 
9.0 9.0 

I Gross Counts Net Activity 
Sample Location Number Instrument ID# 1 I (CPm) 1 (dpm/100cm2) I 

I 25 I 3 
26 4 

2 I 4 I 0 I -0.3 
3 3 0 0.0 

0 0.0 
1 1.2 

MIN 

MAX I 6.1 
MEAN I 0.9 I 

-0.3 
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SURVEY UNIT 991-2-007 
RADIOLOGICAL DATA SUMMARY - PDS 

Survey Unit Description: B991 Paint Samples 



991 -2-007 
PDS Data Summary 

15 

Number Required 

Media (Pre & Post) 

40 

Number Obtained 

Total Surface Activity Measurements 

w Number Required Number Obtained 

MAX 

STD DEV 

TRANSURANIC 
D C G k  

Media Samples 

MEAN 
STD DEV 

URANIUM DCGL, 5,000.0 ldpd100 em2 

Media (Pre & Post) I 
I Removable Activity Measurements 

I I 15 40 1 
I I I Number Required Number Obtained I 

I I I 

MEAN 
STD DEV 

TRANSURANIC 
D C G b  

Page 2 of 8 



991-2-007 
Media TSA Data Summary 

Instrument ID#: 
Serial #: 

Cal Due Date: 
Analysis Date: 

Alpha Bkgd (cpm) 
Alpha E& (Cld) 

Instrument p 

Manufacturer: I N.E.Tech 1 N.E.Tech I N.E.Tech 
Model: I Electra I Electra I Electra 

~~ 

3 6 7 
1379 1249 1379 

12/25/03 4/2/04 12/25/03 
Ill1 1/03 11/12/03 11/13/03 

2.0 4.0 2.0 
0.222 0.199 0.222 

MDC 
(dpm/lOOcmf) 

48.0 48.0 48.0 

Instrument ID#: 

Pre 42 7 10.0 I 45.0 7.0 31.5 37.7 
Post 1 6 6.0 II 30.2 0.7 3.5 22.8 
Post 2 6 8.7 43.7 1.3 6.5 36.4 
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991 -2-007 
Media TSA Data Summary 
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991-2-007 
Media RSA Data Summary 

Pre 21 
Pre 22 
Pre 23 
Pre 24 
Pre 25 

Cal Due Date: I 11/30/03 
Analvsis Date: I 11/13/03 

1 0 -0.2 

2 0 -0.2 

2 1 0.8 

1 0 -0.2 

2 2 1.8 

Alphta Eft. (dd): 33.3% 
Alpha Bkgd (cpm) 

Bkgd Time (min) 

MDC (dpm/100cm2) 

Pre 35 2 0 

I Pre 18 1 5 1  0 I Ah 1 

-0.2 

I I I 0 I -0.6 Pre 19 4 

Pre 20 5 0 -0.6 

I Pre 26 1 1 1  0 I -o7 I 
I Pre 27 1 2 1  0 I n 7  I 
I Pre 28 I l l  0 I -n7 I 
I Pre 29 1 2 1  1 I ox I 
I Pre 30 1 2 1  0 I -07 I 
I Pre 31 I 1 1  0 I -07 I 
I Pre 32 1 2 1  0 I -07 I 
I Pre 33 1 4 1  0 I -oh I 
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991-2-007 
Media RSA Data Summary 

Sample Location Number Instrument ID# 
Pre 36 1 

Net Activity 

Gross Counts (cpm) (dpm1100 cm2) 

0 -0 2 

I Pre 37 I '  2 I 0 I 6 2  I 

Pre 40 
Pre 41 
Pre 42 

t I I I 0.8 Pre 38 1 1 
Pre 39 2 0 -0.2 

1 0 -0.2 

1 0 -0.2 

2 0 -0.2 

Post 14 
Post 16 
Post 17 

Post 19 0 -0 2 

Post 20 0 8  

Post 18 -0 6 

I I I -0.2 

I -0.2 

Post 2 1 2 0 
Post 22 1 0 
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991-2-007 
Media Conversion Sheet 

LOCATION 
DESCRlPTlON 

8991 

0991 

8991 

8991 

8991 

0991 

I 

6991 

0991 

U-235 I 0.108 I 0.111 I 1 &J-?3:g 1 0.426 1 0.903 1 
pu-240 0.000 0.806 

I I Am-241 I 0.000 I 0.112 I 
3*4 )04s0072~031.001 1 U-234 I 1.050 I 0.807 I 23.7 

U-235 I 0.236 I 0.107 I 
U-238 I 1.050 I 0.807 

E,, 0.000 0.878 
u-239 
r U-L-V" 

Am241 0.000 0.122 

U-234 1.750 0.866 23.4 32 04s0072~032~001 

U-235 I 0.202 I 0.140 I 
U-238 1.750 0.866 
PU-239 
pu-240 0.000 0.907 

Am-241 0 . 0 ~  0126 

U-238 0.374 0.269 1-1 
1 . 1 1 

I I Am241 0.000 0.034 
lo 1°4s0072~034~001 I U-234 I 0.741 I 0.982 I 20.4 

U-235 I 0.344 I 0.174 I 

I I 

U-235 I 0.132 I 0.028 I 23 I I U-238 0.869 0.250 
Pu-239 
pu-240 0.467 0.307 

Am-241 0.065 0.043 
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991-2-007 
Media Conversion Sheet 

LOCATION 
DESERlPnON 

8991 

B991 

8991 

B991 

8991 

B991 

B991 

8991 

(1) 

(2) 

Paint samples colleded in B991 were analyzed as grouped composites using the Canberra fSOCS Gamma Spedroscopy system 

Critical Level test criterion were utilized in this analysis. If the net peak area was less than the 

The LC value is always less than the applicable MDA, but greater than zero. 

(aitcal level), then a "not detected or "zero" decision was made 

(3) lndividual nuclide dpmllM) an2 conversion is conservatively based on the composite sample weight. This assumption presumes that the total sample activity 

from composited samples is located at one. single sample location. This methodology ensures that no single sample location exceeds the applicable DCGL,. 

(4) Estimated MOA dpm1100 un2 conversion is conservatively based on the composite sample weight. 

Page 8 of 8 



SURVEY UNIT 991-2-008 
RADIOLOGICAL DATA SUMWRY - PDS 

I Survey Unit Description: B991 West Tunnel Access Corridor I 

Page 1 of 4 



991-2-008 
PDS Data Summary 

MIN 
MAX 

MEAN 

STD DEV 

Total Surface Activity Measurements 

-12.6 dpd100 em’ 
23.3 dpd100 cm’ 
4.6 dpd100 cm’ 
9.0 dpd100 cm’ 

17 I 18 
Number Required I Number Obtained 

Removable Activity Measurements 

17 I 18 
Number Required I Number Obtained 

MIN m d p d 1 0 0  cm’ 

MAX I 2.7 ldpd100 cm2 
dpd100 cm’ 
dpd100 cm’ 

MEAN 
STD DEV 

~ ~ d p d l O 0  cm’ 
TRANSURANIC 

DCGL, 
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SURVEY UNIT 991-2-008 
TSA - DATA SUMMARY 

Manufacturer: NE Tech NE Tech 

I ins trument~rn  I 5 I 9 I 

8 QC 

14 QC 

I Serial#: I 1260 I 3114 I 

9 2.1 11.8 4.1 20.6 1.5 

9 3.3 14.5 0.0 0.0 4.2 

I Cal DueDate: I 6/2/04 I 4/29/04 I 
I AnalvsisDate: I 1/9/04 1 1/9/04 1 
I AlphaEff.(dd): I 0.223 I 0.228 I 

Alpha Bkgd (cpm) 

Sample Time (min) 

LAB Time (min) 

MDC (dpm/lOOemz) 48.0 48.0 

I I MAX 

I MEAN 

I SD 

Transuranic DCGLw 

QC Measurements 

1 
Sample Net Activity 

(dpm/100cm2)' 

-12 6 

5 3  

2 2  

2 2  

8 5  

23 3 

2 2  

20 1 

5 3  

5 3  

-0 5 

-6 8 

8 5  

14 3 

112 

-6 8 

-0 5 

2 2  

Sample LAB Average 

-12 6 

23 3 

100 I 

1 -Average Q€ LAB used to subtract from Gross Sample Activity 1 10.3 QC LAB Average 

MM I 1.5 

100 Transuranic DCGLw 
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SURVEY UNIT 991-2-008 
RSC - DATA SUMMARY 

2 
0 
2 
0 
0 
0 

0 
0 
1 

0 
0 

MIN 
MAX 

MEAN 
SD 

Sample Location Number Instrument ID# n 
2.7 
-0.3 
1.2 
-0.6 
-0.3 
-0.3 
-1.8 
-0.6 
1.2 

-0.3 
-1.8 
-1.8 
2.7 
0.2 
1.3 

I ! 4 4 

18 

I 7 I 3 

~ 

I 8 I 4 
I 9 I 4 
I 10 1 2 
I 11 I 3 
I 12 I 4 
I 13 I 4 
I 14 I 2 
I I 

I 15 I 3 
I 16 I 4 
I 17 I 4 

Gross Counts Net Activity 

(dpm/100 cm’) 

1 I -0.3 
1 I 0.9 
0 1 -0.3 
0 I -0.3 
2 I 1.2 
1 I 0.9 

20 
Transuranic 

DCGL, 
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PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

0 Arca in Another Survey Unit 

Survey Area: 2 Survey Unit: 991-2-006 Classification: 1 
Building: 991 
Survey Unit Description: 9991 Interior, West Tunnel Access Corridor 
Total Area: 440 sq. m. 
Grid Spacing for Survey Points: 5m. X 5m. 

Total Floor Area: 112 sq. m. 

Scan Survey information 
Survey Instrument ID #(s) & RCT ID #(s): 
6,7,8,9,10 MAP ID: 03JS1991-00ESC Jan. 13,2004 

- C w m ~  lii c $ tar, ~ ~ ' 0 1  J 

I inch = 24 feet i grid *q = i qq in 

B991 interior 
Survey Unit 008 

\ 

FOR SQUARE 
SAMPLING GRID 

(XIO, Y31) / 

,--Survey Unit 008 

Scan Arca 

U.S. Department of Energy 
FEET 30 Rocky Flats Environmental Technology Site 



SURVEY UNIT 991-2-EXH 
RADIOLOGICAL DATA SUMMARY - PDS 

I Survey Unit Description: B991 Exhaust Ventilation System 1 
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991 -2-EXH 
PDS Data Summary 

Total Surface Activity Measurements Removable Activity Measurements 

60 I 93 
Number Reauired I Number Obtained 

MIN 
MAX 

MEAN 
STD DEV 

-16.1 dpd100 cm’ 
89.1 dpd100 em’ 
24.3 dpd100 cm’ 
24.7 dpd100 cm’ 

I T d p d l O O  em2 
TRANSURANIC 

DCGL, 

60 I 93 
Number Reauired I Number Obtained 

I 
dpd100 cm’ 
dpd100 cm2 
dpd100 cm’ 

STD DEV dpmllOO cm’ I 
~ ~ d p d 1 0 0  cm’ 

TRANSURANIC 
DCGL, I 
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SURVEY UNIT 991-2-EXH 
TSA - DATA SUMMARY 

Sample Net Achnty 
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SURVEY UNIT 991-2-EXH 
TSA - DATA SUMMARY 
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SURVEY UNIT 991-2-EXH 
TSA - DATA SUMMARY 

92 I 12 I 14.7 66.2 I 7.3 32.9 50.1 

I TransurnnicDCGL, I 100 I 

I 93 12 7.3 32.9 2.7 I 
1 -Average LAB “red to submct from Gmss Sample Activity 

2 -The initial Sample Net Activity for location 41 was 106.7 dpd100cm2, and location 42 was 11 1.1 dpd100cm2. 

These locations were sealed and allowed to decay. Resurvey results were less than the transuranic DCGLW, 

and are reported. No further investigations are required. 

QC Measurements 

12.2 16.8 

16.1 Sample LAB Average 

MIN -16.1 

MAX 89. I 

MEAN 24.3 

SD 24.7 
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SURVEY UNIT 991 -2-EXH 

Manufacturer: 

Model: 

RSC - DATA SUMMARY 
Eberline Eberline Eberline Eberline I 
SAC-4 SAC-4 SAC-4 S AC-4 

Instrument ID#: 
Serial #: 

Cal Due Date: 

Analysis Date: 

8 9 10 11 

1158 1164 984 845 

2/8/04 11/30/03 1/1/04 1/15/04 

11/5/03 11/5/03 11/5/03 11/5/03 

Alpha E& (cld): 

Alpha Bkgd (cpm) 

Sample Time (min) 

I BkgdTime(min) I 10 I 10 I 10 I 10 I 

0.33 0.33 0.33 0.33 

0.4 0.2 0.0 0.0 

2 2 2 2 

1 1 9.0 I 9.0 I MDC(dpm/lOOcmz) I 9.0 9.0 1 
I Manufacturer: I Eberline I Eberline I Eberline I Eberline I 

Model: 

Instrument ID#: 
Serial #: 

Cal Due Date: 

SAC-4 SAC-4 SAC-4 SAC-4 

13 14 15 16 

1158 1164 984 845 

1/1/04 11/30/03 1/1/04 1/15/04 

Analysis Date: 

Alpha E& (c/d): 

Alpha Bkgd (cpm) 

11/14/03 11/14/03 11/14/03 11/14/03 

0.33 0.33 0.33 0.33 

0.3 0.4 0.5 0.0 

Gross Counts Net Activity 
Sample Location Number Instrument ID# I 1 1 (Cpm) 1 (dpm/100cm2) 

Sample Time (min) 

Bkgd Time (min) 

MDC (dpm/100cm2) 

I I I 1 I 8 I 0 I -1.2 
I 

2 2 2 2 

10 10 10 10 

9.0 9.0 9.0 9.0 

I 2 9 I 0 I -0.6 

i 13 I 8 1 I I 0.3 
I 14 9 I 3 I 3.9 

I 15 10 2 I 3.0 
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SURVEY UNIT 991 -2-EXH 
RSC - DATA SUMMARY 

42 
43 
44 
45 

Gross Counts Net Activity 
Sample Location Number Instrument ID# 1 1 (cpm) I (dpm/100cm2) I 

11 2 3.0 
8 1 0.3 
9 1 0.9 
10 0 0.0 

25 8 0 -1.2 
26 9 0 -0.6 

42 
43 
44 
45 

11 2 3.0 
8 1 0.3 
9 1 0.9 
10 0 0.0 

46 
47 
48 

11 1 1.5 
8 0 -1.2 
9 0 -0.6 

49 
50 
51 
52 

10 2 3.0 
8 2 1.8 
9 3 3.9 
11 0 0.0 

I I I I 56 11 1 1.5 

53 
54 
55 

8 0 -1.2 
9 0 -0.6 
10 0 0.0 

I 60 I 11 I 1 I 1.5 

57 
58 
59 
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SURVEY UNIT 991-2-EXH 
RSC - DATA SUMMARY 

I I I I i 

Sample Location Number I I Gross Counts Net Activity I (CPN (dpm/100 cm’) 
Instrument ID# 

61 8 1 0.3 

62 9 1 0.9 
63 10 0 0.0 
64 11 0 0.0 

78 

I 

14 2 

75 I 15 I 0 I -1.5 
I 76 I 16 I 0 I 0.0 I 
I 77 I 13 I 0 I -0.9 I 

92 I 16 I 2 I 3.0 
93 13 0 -0.9 I 

I M A X I  10.9 I 

Transuranic 
DCGLw 
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PRE-DEMOLITION SURVEY FOR AREA 2, GROUP 2 

Survey Area: 2 Survey Unit: 991-2-EXH Classification: 2 
Building: 991 
Survey Unit Description: 991 Exhaust Ventilation System 
Total Area: N/A sq. m. Total Floor Area: N/A sq. m. 
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Pre-Demolition Survey Report, Building 991,991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

Version 0, 2/4/04 

ATTACHMENT C 

Chemical Data Summaries 
and Sample Maps 



Pre-Demolition Survey Report, Building 991,991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

Version 0, 2/4/04 

ATTACHMENT C-1 

PDSR Beryllium Data Summaries 
and Sample Maps 



Pre-Demolition Survey Report, Building 991, 991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

Version 0, 2/4/04 

Sample Nuniber 

Beryllium Data Summary 

Survey Map Rooni Sample Location Result 
Location ( u g / ~  00 cm2) 
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Version 0,2/4/04 
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Pre-Demolition Survey Report, Building 991,991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

Version 0, 2/4/04 

Footnotes: 
Beryllium smear result at map location #I3 in Room 150 was 0.1 15 ug/100cm2. The area was decontaminated and 
resurveyed. Four post-decontamination smears (#131, 132, 133 and 134) were all <0.1 ug/100cm2. No further 
follow-up actions are required. 
Beryllium smear result at map location #I 1 in the 991 basement was 0.359 ug/100cm2. The area was decontaminated 
and resurveyed. Four post-decontamination smears (#11 I, 112, I13 and 114) were all <0.1 ug/100cm2. No further 
follow-up actions are required. 
Beryllium smear result at map location #14 in the 991 basement was 0.1 13 ug/100cm2. The area was decontaminated 
and resurveyed. Four post-decontamination smears (# 141,142, 143 and 144) were all <O. 1 ug/l 00cm2. No further 
follow-up actions are required. 
Beryllium smear result at map location #I8 in the 991 basement was 0.583 ug/lOOcmZ. The area was decontaminated 
and resurveyed. Four post-decontamination smears (#181, 182. 183 and 184) were all <0.1 ug/100cm2. No further 
follow-up actions are required. 
Beryllium smear result at map location #24 in the 991 basement was 0.414 ug/100cm2. The area was decontaminated 
and resurveyed. Four post-decontamination smears (#241,242,243 and 244) were all <0.1 ug/100cm2. No further 
follow-up actions are required. 
Beryllium smear results at map location #39 and #67 of the 991 Ventilation System were 0.169 and 0.153 ug/100cm2, 
respectively. These areas of the 991 Ventilation System were physically removed and disposed of as beryllium 
waste. No further follow-up actions are required. 
Beryllium smear results at map location #lo, #11, and #21-25 in the 991 Roof Plenum were above the 0.1ug/100cm2 
PDSP investigation level. The area was decontaminated and remrveyed. Three post-decontamination smears (#3 1, 
#32 and #34) were still above the 0.1 ug/l OOcm’ PDSP investigation level, therefore additional decontamination and 
re-surveys were performed. Twelve additional post-decontamination smears were collected; #60 1-604 surrounding 
#31, #701-704 surrounding #32, and #901-904 surrounding #34, and all were <0.1 ug/100cm2. Locations #601-604, 
701-704 and 901-904 are not show on the map due to space restrictions. No hrther follow-up actions are required. 



CHEMICAL SAMPLE MAP 

Building 991 Roof Plenum 
Beryllium 

PAGE 1 OF 3 

,-ii 1 

SURVEY MAP LEGEND 
0 SamP'c lSiXuon 

A * c ~ l l i u m  sample ~ocatlon 

Lead Sample Location 

U S Department of Energy 
FEET 30 Rocky Flats Environmental Technology Site 

Prepared by: GIS Oept. 303-966-7107 Prepared for: 

N o  [heir employen males any warnnly expreu or implied 
orarsumesany legd liability or re\panuhtlny forthe 
aecuncy cmpleienes or uvfulnesr of rny information 
appwau;\ pmduEt. p m e s  dtvriowd reprmntr 
that 111 use would wi mfnnge pnvaiely oxncd nghir METERS 10 v 

0 RCRNCERCLA Sample Location 

@ PCB Sample Location 

Opcnllnaccessible Area 

c] Area in Another Survey Unit 

HILL 
on> Group 

c 
g 

MAP ID: 03JS/991-Plenurn Nov. 19,2003 I inch = 24 feet I grid sq = I sq m 

B991 Interior 
Plenum 

1 I _ _  -7 Wall 2 

-T 35' 

.. - . 

7 Ceiling 
(invemd) r 15L. .~ . . . 

I 
' - -- -- 

1 



CHEMICAL SAMPLE MAP 
B991 East Tunnel & Vault 

Floor Area = 155 sq. m = 1,670 sq. ft. 
No. of SU Random Samples = 14 
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CHEMICAL SAMPLE MAP 
B991 East Tunnel & 998 Vault 

Floor Area = 155 sq. m = 1,670 sq. ft. 
No. of SU Random Samples = 14 

Bldg. 9 9 1  East Tunnel PAGE 2 OF 2 
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Pre-Demolition Survey Report, Building 991, 991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

Version 0,214104 

ATTACHMENT C-2 

In-Process Beryllium Sample Results 
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RCWCERCLA (TCLP Metals) Data 
Summaries and Sample Maps 
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An aly te 

Barium (D005) 
Cadmium (D006) 

Mercury (D009) 
Selenium (DO 10) 

Arsenic (D004) 

Chromium (D007) 
Lead (D008) 

Silver (DO1 1) 

TABLE C-2: BUILDING 991 RCRA METALS DATA SUMMARY 

Regulatory limit (mg/L) 
5 .O 

100.0 
1 .o 
5.0 
5.0 
0.2 
1 .o 
5.0 
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ATTACHMENT D 

Data Quality Assessment (DQA) Detail 



Version 0,214104 Pre-Demolition Survey Report, Building 991,991 East Tunnel and 998 Vault 
Rocky Flats Environmental Technology Site 

DATA QUALITY ASSESSMENT (DQA) 

VERIFICATION & VALIDATION (V&V) OF RESULTS 

V&V of the data confrm that appropriate quality controls are implemented throughout the 
sampling and analysis process, and that any substandard controls result in qualification or 
rejection of the data in question. The required quality controls and their implementation are 
summarized in a tabular, checklist format for each category of data - radiological surveys and 
chemical analyses (specifically bkryllium and metals). 

DQA criteria and results are provided in a tabular format for each suite of surveys or chemical 
analyses performed. The radiological survey assessment is provided in Table D-1, beryllium in 
Table D-2 and Metals in Table D-3. A data completeness summary for all results is given in 
Table D-4. 

All relevant Quality records supporting this report are maintained in the RISS Characterization 
Project File. The report will be submitted to the CERCLA Administrative Record for permanent 
storage within 30 days of approval by the Regulators. All radiological data are organized into 
Survey Packages, which correlate to unique (MARSSIM) Survey Units. Chemical data are 
organized by RIN (Report Identification Number) and are traceable to the sample number and 
corresponding sample location. 

Betalgamma survey designs were not implemented for this PDS based on the conservatism of the 
transuranic limits used as DCGLs in the unrestricted release decision process. Survey designs 
were implemented for Building 991,991 East Tunnel and 998 Vault based on the transuranic 
limits used as DCGLs in the unrestricted release decision process. All survey results were 
evaluated against, and were less than the Transuranic DCGL, (1 00 d p d l  Odcm2} and the 
Uranium DCGL, (5,000 dpm/100cm2) unrestricted release limits. Media samples were taken 
and analyzed by ISOCS Canberra gamma spectroscopy. Transuranic isotope activity and 
Uranium andor other naturally occurring isoto e activity were evaluated against, and were less 
than the Transuranic DCGL, (100 dpm/lOOcm ) and the Uranium DCGL, (5,000 dpm/100cm2) 
unrestricted release limits. Media results were converted to dpm/100cm2 using the Media 
Conversion Table, evaluated against the transuranic and uranium DCGL limits, and are the 
values reported in the Radiological TSA Data Summary in support of the unrestricted release 
decision process. On this basis, all results were less than the PDSP unrestricted release limits. 

Consistent with EPA’s G-4 DQO-process, the radiological survey design for each survey unit 
performed per PDS requirements was optimized by checking actual measurement results 
acquired during pre-demolition surveys against the model output with original estimates. Use of 
actual sample/survey (result) variances in the MARSSIM DQO model confirms that an adequate 
number of surveys were acquired. 

P 
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DQA SUMMARY 

In summary, the data presented in this report have been verified and validated relative to the 
quality requirements and project decisions as stated in the original DQOs. All data are useable 
based on qualifications stated herein and are considered satisfactory without qualification. All 
media surveyed and sampled yielded results less than their associated action levels and with 
acceptable certainties. However the following anomalous conditions were investigated and 
dispositioned as follows: 

During scanning of the 998 Vault, net activity (475.6 dpd100cm2) greater than the 
transuranic DCGL, of 100 dpd100cm2 was identified. This area was assigned sample 
location # 17 and a coupon sample was taken and analyzed by gamma spectroscopy. No 
transuranic isotopes were detected. Activity was determined to be uranium and naturally 
occurring isotopes. The gamma spectroscopy results were converted to dpdcm2 using the 
Media Conversion Table. The resulting sample net activity was below the Uranium DCGL, 
(5,000 d p d l  00cm2), therefore, no further investigation was required. 

Initial net activity at locations #4 1 (1 06.7 d p d l  00cm2) and #42 (1 1 1.1 d p d l  OOcm2) were 
identified in survey unit 99 1 -2-EXH greater than the Transuranic DCGL, (1 00 
dpd100cm2). The locations were sealed, allowed to decay and resurveyed. Re-survey 
results were below the Transuranic DCGL, and are the values reported in the PDS data 
summary. No further investigation required. 

Initial net activity was identified in survey unit 991 -2-00 1 greater than the Transuranic 
DCGL, (1 00 d p d 1  00cm2) at location #26 (3 18.8 d p d l  00cm2). The area was sealed, 
allowed to decay and re-surveyed. The re-survey result was less than the Transuranic DCGL 
and is the value reported in the TSA Data Summary. No further investigation required. 

Activity greater than the Transuranic DCGL, (1 00 d p d l  00cm2) was identified in survey 
unit 991-2-002 during scan surveys (18,287.8 dpd100cm2). A coupon sample was taken 
and assigned sample number #21. The coupon sample was analyzed by OASIS and results 
did not detect any transuranic activity greater than the Transuranic DCGL (100 
dpdl0Ocm2). Therefore, the area was decontaminated and resurveyed to the uranium 
unrestricted release limits. All results were less than the Uranium DCGL (5,000 
dpd100cm2), therefore, no further investigation is required. Refer to the PDS Data 
Summary, sample numbers #22 through #30, for the sample results. 

There are no maps for the in-process Beryllium sampling locations. However, the in process 
Beryllium sampling results and sample location descriptions can be found in Attachment C- 
2, In-Process Beryllium Sample Results. 

Based upon an independent review of the radiological data, it was determined that the original 
project DQOs satisfied MARSSIM guidance. All facility contamination levels were below 
applicable PDSP DCGL unrestricted release levels confirming the Type 2 facility classification. 
Minimum survey requirements were met, sampling/survey protocol was performed in 
accordance with applicable RSPs, survey units were properly designed and bounded, and 
instrument performance and calibration was within acceptable limits. All results meet the PDS 
unrestricted release criteria. 
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Chain of Custody was intact; documentation was complete, hold times were acceptable (where 
applicable,) and packaging integritykustody seals were maintained throughout the 
sampling/analysis process. Level 2 Isolation Controls have been posted to prevent the 
inadvertent introduction of contamination into I3uilding 991,991 East Tunnel and 998 Vault. On 
this basis, Building 991,991 East Tunnel and 998 Vault meet the PDSP unrestricted release 
criteria with the confidences stated herein. 
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