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EXECUTIVE SUMMARY 

A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of the Building 88 1 Stack S 1. Because this Type 2 structure will be 
demolished, the characterization was performed in accordance with the Pre-Demolition 
Survey Plan (MAN-127-PDSP). Building surfaces characterized as part of this PDS 
included the walls and floor. Environmental media beneath and surrounding the facility 
was not within the scope of this PDS and will be addressed in accordance with the Soil 
Disturbance Permit process and in compliance with RFCA. 

The PDS encompassed both radiological and chemical characterization to enable 
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 for the Building 88 1 Cluster facilities. 

Results indicate that no radiological or chemical contamination exists in excess of the 
PDSP unrestricted release limits. All beryllium results obtained during the PDS were 
below the investigative level of 0.1 pg/100cm2. There are no potentially PCB-containing 
hazardous waste items or asbestos containing materials in, or on the Stack. 

Based upon the PDSR, the Building 88 1 Stack S 1 structure can be demolished and the 
waste managed as PCB Bulk Product waste or sanitary waste and the concrete can be 
used for backfill on-site per the RFCA RSOP for Recycling Concrete. To ensure that the 
facility remains free of contamination and that PDS data remain valid, 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 the Building 881 Stack S1. Because this Type 2 structure will be 
demolished, the characterization was performed in accordance with the Pre-Demolition 
Survey Plan (MAN-127-PDSP). Building surfaces characterized as a part of this PDS 
included the walls and floor. Environmental media beneath and surrounding the facility 
was not within the scope of this PDS and will be addressed in accordance with 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 is the Building 881 Stack S1 
structure. The location of this structure is shown in Attachment A, Facility Location 
Map. This structure no longer supports the WETS mission and will be removed to 
reduce Site infrastructure, risks and/or operating costs. 

Before this Type 2 structure can be demolished, the Data Quality Objectives (DQOs) for 
a Pre-Demolition Survey (PDS) must be satisfied; this document presents the PDS results 
for the Building SS 1 Stack S 1. 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-127-PDSP). The PDS was built upon 
physical, chemical and radiological hazards identified in the facility-specific Historical 
Site Assessment Report and Reconnaissance Level Characterization Report for the 
Building 881 Cluster, dated November 6,2001, Revision 0. 

1.1 Purpose 

The purpose of this report is to communicate and document the results of the Building 
88 1 Stack S 1 PDS effort. A PDS is performed prior to building demolition to define the 
final radiological and chemical conditions of a facility prior to demolition. 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 final radiological and chemical conditions of the Building 88 1 
Stack S1 structure. Environmental media beneath and surrounding the facility was not 
within the scope of this PDSR and will be addressed in accordance with the Soil 
Disturbance Permit process and in compliance with RFCA. 

1.3 Data Quality Objectives 

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. 
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2 HISTORICAL SITE ASSESSMENT 
A Facility-specific Historical Site Assessment (HSA) and 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, The 
Building 881 Stack S1 RLC was performed in FY 2001 as part of the Building 881 
Cluster €UCR (Refer to Reconnaissance Level Characterization Report for the Building 
881 Cluster, dated November 6,200 1, Rev. 0). Based on the RLC results, the Building 
881 Stack S1 structure was classified as a Type 2 facility, therefore, a PDS 
characterization was required before demolition of the facility. 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. The 
Building 881 Cluster RLC did not identify any radiological or chemical hazards in Stack 
S1 above the PDSP unrestricted release criteria. HSA and RLC documentation are 
located in the RISS Characterization Project files. 

3 RADIOLOGICAL CHARACTERIZATION AND HAZARDS 

The Building 88 1 Stack S 1 structure was 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 the 
Building 88 1 Stack S 1 Radiological Characterization Plan). Radiological survey unit 
package 88 1-S 1-00 1 was developed for the interior of the stack. Individual radiological 
survey unit packages are maintained in the FUSS Characterization Project files. 

The Building 88 1 Stack S 1 structure survey unit package was developed in accordance 
with Radiological Safety Practices (RSP) 16.0 1 , Radiological Survey/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 
1 6.04, Radiological Survey/Sample Data Analysis. Quality control measures were 
implemented relative to the survey process in accordance with RSP 16.05, Radiological 
Survey/Sample Quality Control. 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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Prior to performing the Building 88 1 Stack S 1 PDS, airflow modeling was performed to 
determine the most likely area of potential contamination inside the stack. The 3- 
dimensional flow pattern through the stack (assuming a nominal flow rate of 180,000 
cfm) indicated the highest probability of contamination would occur several feet above 
and below the south airflow entrance to the stack. This general area was subject to 
turbulent airflow that would increase the potential for surface contamination from 
particulates. As indicated by the airflow model, Contamination on other surfaces of the 
stack would exist at lower levels. Therefore, a thorough survey of the accessible surfaces 
of the areas around the existing airflow entrance to the stack (below and around the 
entrance) was performed and provides an indication of the highest levels of 
contamination that can be expected in the stack. Since the entrance of the stack is located 
within the lower 20 feet of the stack, PDS surveys were concentrated in these areas. 

' 

Survey Unit 881-S1-001 
The Building 881 Stack S1 interior was classified as a MARSSIM Class 2 Survey Unit. 
A total of seventeen (1 7) TSA measurements (1 5 systematically grid, 2 QC), fifteen (1 5) 
RSA measurements (1 5 systematically grid) were collected. Surface scan swveys of 
100% of the floor and >50% of the lower wall (< 20 feet) surfaces (140 m2 minimum) 
were also performed. During the scan surveys, elevated contamination above the 
transuranic limits but below the uranium limits was identified uniformly across the floor 
and wall surfaces. Therefore, five (5) concrete surface media samples were collected 
from TSA locations 1,3, 12, 13 and 14, and five (5) post TSA and RSA media sample 
measurements were collected as part of the PDS characterization to determine the 
presence of transuranic isotopes. 

The Canberra ISOCS gamma-spec analysis results of the concrete surface samples 
determined the elevated activity was due to the uranium decay series, with much of the 
activity coming from naturally occurring radium. Transuranic isotopes of the concrete 
surface samples were less than MDA values. The concrete sample results also correlated 
well with the sludge sample results collected in the bottom of the stack during PDS 
preparations (Le, the sludge sample results showed >99% uranium activity, with minimal 
transuranic activity present). Therefore, the uranium limits were used as the DCGLs in 
the unrestricted release decision process. 

All survey results were less than the applicable PDS uranium DCGL values. Since there 
was no contamination found in the lower sections of the stack, which is where the airflow 
modeling data indicated the highest likelihood of contamination would be found, it was 
determined that surveys of the upper areas of the stack were not required for demolition, 
This determination is also consistent with PDS results of the Building 771 stack, in which 
all of the Building 771 stack contamination was found in the lower levels near the airflow 
entrance. Radiological survey data, statistical analysis results, survey locations, 
radiological scan maps, and the concrete and sludge sample results for survey unit 88 1 - 
S 1-00 1 are presented in Attachment B- 1, Radiological Data Summary and Survey Maps, 
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The Building 88 1 Stack S 1 exterior was characterized in accordance with the Pre- 
Demolition Survey Plan (MAN-127-PDSP) requirements as part of the Building 8Sl 
Cluster RLCR, completed September 17,2001. All of the Building 881 Stack S1 exterior 
surveys performed during the Building 88 1 Cluster RLCR were less than the applicable 
PDS transuranic and uranium DCGL values. An additional seven (7) confirmatory RSA 
measurements of the Building 881 Stack S1 exterior were performed during the Stack S1 
interior PDS, and all results were less than the applicable PDS transuranic and uranium 
DCGL values. Refer to Attachment B-2, Building 881 Stack SI Exterior Confirmatory 
Survey, Radiological Data and Survey Maps for the radiological survey data, statistical 
analysis results, survey locations and maps. 

To ensure the facility remains free of contamination and PDS data remain valid, Level 1 
Isolation Controls have been established and the stack posted accordingly. 

4 CHEMICAL CHARACTERIZATION AND HAZARDS 
The Building 88 1 Stack S 1 structure was 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 
historical 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, RCWCERCLA constituents, and PCBs. Refer to Attachment C, 
Chemical Summary Data and Sample Maps, for details on sample results and sample 
locations. To ensure the facility remains free of contamination and PDS data remain 
valid, Level 1 Isolation Controls have been established and the stack posted accordingly. 

4.1 Asbestos 

A CDPHE-certified asbestos inspector conducted an inspection of Stack S 1 in accordance 
with the Asbestos Characterization Protocol, PRO-563-ACPR, Revision 1 .  No building 
materials suspected of containing friable or non-friable asbestos were observed during the 
visual and tactile inspection. On this basis, no bulk samples were taken as part of this 
PDSR. 

4.2 Beryllium (Be) 
Five (5) random and five (5) biased beryllium smear samples were collected on the 
interior of Stack S 1 in accordance with the PDSP and the Beryllium Characterization 
Procedure, PRO-536-BCPR, Revision 0, September 9, 1999. 

All beryllium PDS smear sample results for the Building 881 Stack S1 were less than the 
investigative limit of 0.1 pg/100cm2. PDS beryllium laboratory sample data and location 
maps are contained in Attachment C-1 , Beryllium Data Summaries and Sample Maps. 
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4.3 RCWCERCLA Constituents [including metals and volatile organic 
compounds (VOCs)] 

Based on the HSAR, facility walk-downs and a review of WETS waste management 
databases, the Building 88 1 Stack S 1 was an exhaust stack for general building air, and 
does not have a history of RCWCERCLA contamination. Based on the above historical 
and process knowledge, RCWCERCLA sampling was not performed as part of this 
PDSR. This facility does not contain RCRA regulated materials such as mercury 
switches, batteries, and fluorescent lamps. 
Sampling for lead in paint in this facility 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. 

4.4 Polychlorinated Biphenyls (PCBs) 
Based on the HSAR, facility walk-downs and a review of WETS waste management 
databases, the Building 88 1 Stack S 1 was an exhaust stack for general building air, and 
does not have a history of PCB contamination. Based on the age of the building 
(constructed prior to 1980), paints used are assumed to contain PCBs, and all painted 
surfaces will be managed as PCB Bulk Product Waste. This facility does not have 
fluorescent light ballasts containing PCBs. Based on the above historical and process 
knowledge, PCB sampling was not performed as part of this PDSR. 

5 PHYSICAL HAZARDS 

Physical hazards associated with the Building 881 Stack S1 consists of those common to 
standard industrial environments. There are no energized systems or utilities associated 
with this facility. The Building 881 Stack S1 is approximately 16 feet in diameter at the 
base and 10 feet in diameter at the top. Approximately 75 feet of the stack is above 
ground, and another 35 feet is below ground. There is only one entrance into the stack 
within the Building 881 complex. The entrance is on the north side of the lSt floor and 
consists of a 2 foot by 2 foot opening in the stack wall and is approximately 8 feet off of 
the stack floor. There are buildings, equipment and power lines adjacent to the stack. 
The structure is made of mainly concrete and rebar; there is a small amount of metal wall 
stubs and drywall constructed at the entrance to the stack. The structure has been 
relatively well maintained and is in good physical condition, and therefore, does 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. 
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6 DATA QUALITY ASSESSMENT 

Data used in making management decisions for decommissioning of the Building 88 1 
Stack S 1, 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 @pes of samples and surveys; 
+ the samplinghrvey 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 demolition and disposal of the Building 88 1 Stack S 1 structure will generate sanitary 
concrete waste. Estimated waste types and waste volumes are presented below. All 
wastes can be disposed of as sanitary waste, except PCB Bulk Product Waste. There are 
no PCB ballast or hazardous waste items to remove or manage. All concrete surfaces can 
be used as backfill onsite in accordance with the RFCA RSOP for Recycling Concrete. 

WASTE TYPES AND VOLUME ESTIMATES I 

I 

0 50 ‘ldg* 15,570 Stack SI 

Other 
Sheet Metal Board (cu ft) Waste 

(cu ft) (cu ft) (cu ft) 
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8 FACILITY CLASSIFICATION AND CONCLUSIONS 

Based on the analysis of radiological, chemical and physical hazards, the Building 88 1 
Stack $1 structure is classified as an RFCA Type 2 structure pursuant to the WETS 
Decommissioning Program Plan (DPP; K-H, 1999). PDS results indicated that no 
radiological or chemical contamination exists in excess of the PDSP unrestricted release 
limits. 

The PDS for the Building 881 Stack S1 structure 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 facility will be addressed at a 
future date in accordance with the Soil Disturbance Permit process and in compliance 
with RFCA. To ensure that the Building 88 1 Stack S 1 structure remains free of 
contamination and that PDS data remain valid, Level 1 isolation controls have been 
established and the facility posted accordingly. 
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881 -SI -001 
PDS Data Summary 

Total Surface Activity Measurements Removable Activity Measurements 

- 
MIN 
MAX 

MEAN 

STD DEV 

Uranium DCGLw 5,000 ldpd100 cmz 

15 15 
Number Required I Number Obtained 

3 1.9 dpd100 cm2 
214.6 dpd100 cm’ 
124.7 dpd100 em2 
55.8 dpd100 cmz 

MIN 
MAX 

MEAN 
STD DEV 

Uranium DCGLw 1,000 ldpd100 cmZ 

15 15 
Number Required I Numberobtained 

(0.4) dpdlOO cm’ 
5.6 dpd100 cmz 
1.3 dpd100 cm2 
1.7 dpmllOOcma 

- 

Media (Pre & Post) 
Total Surface Activitv Measurements 

MIN 
MAX 

MEAN 
STD DEV 

(1 1.3) dpndlOO cm’ 
214.3 dpd100 em2 
105.5 dpd100 cm’ 
67.2 dpd100 cmz 

URAMUMDCGLw 1 5,000 Idpd100 cm’ URANIUM DCGLw 

Media (Pre & Post) 
Removable Activity Measurements 

1,000 ldpmllOO cmz 

I Number Required I Number Obtained 

MEAN 
STD DEV 

URANIUM DCGLw 5,r~r~o ldpd100 cmz 

Media Samples 

Number Re ulred Number Obtained 

STD DEV dpmllOO cmz 

Page 2 of 7 



SURVEY UNIT 881-S1-001 
TSA - DATA SUMMARY 

Model: 

Instrument ID# 

Serial I: 

I Mnnufnclurer: I ~ ~ ~ l e c m a  I NE Elcclra I NEElecm I 
DP-6 DP-6 DP-6 

I 2 3 

2352 I420 1366 

Cal Due Date: 2/8/04 12/4/03 I 1/27/03 

Alpha Em. (dd): 1 0.228 0.226 0.m 

Alrha Bked (cum) I 4.0 I I .3 4.0 

Snmple Time (mi3 

IAB The (min) 

MDC (dpml100un') 

1.5 I .s 1.5 

IO IO IO 

4R.0 48.0 48.0 
- - -  

Sample Ems CounIo Sample Gross AcUvlly LAB Gmas Counlr LAB G r w  Activlly Sample Not AcUvlty 
Sumpie LirepUun (cpm alphn) (dpm/lOOanZ alpha) (cpm alpha 1 (dpm/lOOcmz Whn) (dpm1100cmZ alphn)' 

Number Instrument ID# 

1 2 24.0 106.2 8.0 35.4 Y3.8 

2 2 22.0 97.3 4.0 17.7 85.0 

3 2 26.7 118.1 2.0 8.8 105.8 

4 2 28.7 118.1 2.7 11.9 105.8 - 

Paga 3 of 7 

6 2 38.01 168.11 4.01 17.71 155.8 

Y 2 10.0 44.2 1.3 5.8 31.1 

I I  

I2 

13 

14 

15 

z 44.7 IY7.8 2.1 lI.Y 185.4 

2 51.3 227.0 2.0 8,a 214.6 
2 44.0 IY4.7 3.3 14.6 182.3 

2 42.7 188.9 2.0 8.8 176.3 
2 22.0 97.3 2.0 8.8 85.C 

1 61.3 268.Y 2.7 11.8 257.0 12 oc 
IQC I 30.0 131.6 2.7 

I . AVCIU~C QC LAB uad In R u b w  Tmm G r m  Snmplc AcUvIIy 

11.8 119.7 
11.8 QC LAB Avm@ 

Ursnium DCGLV ?[111111 



SURVEY UNIT 881-SI-001 
RSC - DATA SUMMARY 

Instrument ID# 

I Manufacturer: I Eberline I Eberline I 

4 5 

1 Model: I SAC-4 SAC-4 1 

Analysis Date: 

Alpha Eff. (dd): 

Alpha Bkgd ( c p 9  

Sample Time (min) 

Bkgd Time (min) 

MDC (dpm/100cm2) 

1 OM03 10/8/03 

0.33 0.33 

0.1 0.1 

2 2 

10 10 

9.0 9.0 
* 

I Cal JheDate: I 1/1/04 I 11/30/03 I 

1 1 Gross Counts I Net Activity 1 Sample Location Number Instrument ID# 
(Cpm alpha) (dpd100 ern' alpha) 

9 I 4 0 -0.4 
10 5 0 -0.4 
I1 4 0 -0.4 
12 5 1 1.6 
13 4 1 1.6 
14 5 1 1.6 
1s 4 1 1.6 

12 1.6 
13 4 1.6 
14 1.6 

Uranium DCGL, 1.000 
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881 -SI -001 
Media TSA Data Summary 

Manufacturer: 

Model: 
Instrument IDk 

Serial #: 

NE Electra 
DP-6 

2 
1420 

Analysis Date: I 10flIO3 
AlDha Em. Wd): I - 0.226 I 

Post 19 2 0.3 1.3 

Alpha Bkgd (cpm) I 1.3 
Sample Time (min) I 1.5 

1.3 5.8 

LAB Time (min) 1- 10 

MDC (dpm/lOOcm') I 48.0 

Post 20 I 2 20.0 1 88.5 2.7 

I - Average JAB used IO subtract from Gross Samplc Activity 

11.9 

12.7 

MIN 

MAX 

MEAN 

Sample Net Activlty 
(dpdlOOcm2 alphay 

SD 

176.3 

67.2 

182.0 

105.5 

93.5 
214.3 
78.9 

70.1 

70.1 

(11.3: 
75.8 

Sample tAB Average 

(11.3 

214.3 

105.5 
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881 -S1-001 
Media RSA Data Summary 

Sample Location 
Number 
Pre 16 
Pre 17 
Pre 18 
h e  19 
Pre 20 
Post 16 
Post 17 
Post 18 
Post 19 
Post 20 

Manufacturer: I Eberline I Eberline 
Model: I SAC-4 I SAC-4 

Net Activity 

Alpha Gross Counts (dpd100 cm’ 
Instrument ID# (CPm) alpha) 

5 1 1.6 

4 1 3.6 

4 2 7.6 
5 1 3.6 
5 1 3.6 

4 0 -0.4 
5 0 -0.4 
4 0 -0.4 
5 0 -0.4 
4 0 -0.4 

Instrument ID#: I 4 I 5 I 

MAX 
MEAN 

Cal Due Date: I 1/1/04 I 11/30/03 
Analysis Date: - I 10/8/03 10/8/03 

7.6 
1.8 

MDC (dpm/100cm2) I 9.0 I 9.0 
I I 

SD 
Uranium DCGLw 

2.7 
1,000 

I MIN I -0.4 
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E3881 Stack SI Sludge Sample Summary 

0.089 0.040 0.1 9 

03SO111-004.001 
Isotope Uranium Series % 

Results MDA % of Sample of Sample 

. 1.260 
1.390 
0.408 

37.800 
3.640 
1.180 

Isotope 
Am-241 
P~-239/240 
Th-228 
Th-230 
Th-232 
U -233/234 
U235/236 

N -237 
Total Sample 
Activity 

0.909 
0.379 
0.321 
0.469 
0.470 
0.398 

0,0141 0.3001 0.031 1 
46.070 



CANBERRA 

Analysis Results Header 1 0 / 8 / 2 0 0 3  10:03:55 AM 
Page 9 of 10 

Page 1 

Report Generated On : 10/8/2003 10:03:55 AM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0 4 S 0 0 0 8  
: 0310074453 
: RC10C019 

Filename: S :\ G E N I E 2 a  CAMFILES\ LIOO9 (D) \ MOD\ D1900093. CNF 

Sample Number : 03F0008-006 .001  
Lab Sample Number : CMLS-3832 
Sample Receipt Date : 10/7/2003 
Sample Volume Received : 9.25E-tO01 GRAM 

Result Identifier : N/A 

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) : 9.250Et001 GRAM 
Sample Quantity Error : 0 .000E+000  
Systematic Error Applied : 0 . 0 0 0 E + 0 0 0  

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 10/7/2003 1:OO:OO PM 
: 10/7/2003 4:18:29 PM 

57 600.0 seconds 
57611.8 seconds 

0.02 % 

Energy Calibration Used Done On : L0/2/03 
Energy = -0,319 t 0.250*ch t -6.90E-009*chA2 t 0.00Et000*chn3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 1 0 / 8 / 0 3  
Efficiency Geometry ID : 04SOOO8-006,001 

Analyzed By: Marilyn Umbaugh Date: 10/8/03 

Reviewed By: Sean Stanfield Date: 1 0 / 8 / 0 3  



CANBERRA 

Page 10 of 10 
!.;ample and QC Sample Results Summary 1 0 / 8 / 0 3  10:03:55 AM Page 2 

Site Sample ID : 03F0008-006.001 

Analytical Batch ID : 0310074453 

Sample Type (Result Identifier) : D19 

Lab Sample Number : CMLS-3832 

Geometry ID : 0430008-006.001 

Filename: S:\GENIE2K\CAMFILZS\LI009 (D)\MOD\ D1900093. CNF 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-40n 
CS-137n 
TL-208n 
PO-2 10 in 
BI-212n 
PB-212n 
BI-214n 
PB-214n 
RA-226n 
AC-2 2 8n 
TH-230n 
Th-231n 
PA-2 3 4Mn 
PA-23411 

~2381234 
U-235 

AM-2 4 1 

1.07Et001 
0.00E4000 
3.39E-001 
2.27Et003 
1.03E+000 
1.37EtOOO 
6.00E-001 
6.64E-001 
2.17E+000 
7.08E-001 
0 . 0 0 E ~ 0 0 0  
2.52E-001 
O.OOE+000 
0 . 0 0 E t 0 0 0  
7.35~001 
1.37E+000 
2.823-002 

6.03E-001 
0. OOEtOOO 
3.923-002 

4.27E-001 
9,643-002 
6.24E-002 
5 + 30E-002 
8.97E-001 
1.24E-001 
0. OOEtOOO 
7 . 9 4 ~ 0 0 2  
0.00E+000 
0 . 0 0 E + 0 0 0  
4.583-002 
1.45E-001 
9.8lE-003 

1.02E-t.003 

5.58E-001 
4 . 9 8 3 - 0 0 2  
4.32E-002 
2.57E+003 
6.86E-001 
3.763-002 
9.793-002 
6.883-002 
3 + 61E-001 
1.88E-001 
3 . 2 8 E + 0 0 0  
I. 62E-001 
5.93~+000 
4 . 4 6 ~ 0 0 2  
2.23E-002 
2.12E-001 
3 . 1 9 ~ 0 0 2  

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

n - Non-contractual Nuclide 



Pre-Demolition Survey Report, Building 881 Stack SI 
Rocky Flats Environmental Technology Site 

Revision 0, 10/9/03 

ATTACHMENT B-2 

Building 881 Stack S1 Exterior 
Confirmatory Surveys 

Radiological Data 
and Survey Map 



I INSTRUMENT DATA I 
Survey Type: Contamination 
Building: 881 
ILocation: Exterior Stack #1 
'Purpose: , Confirmatory he-Demolition 

Mfg. Eberline Mfg. Eberline Mfg. NEElectra 

1366 Serial # 1158 Serial# 1164 Serial# 
Cal Due 1/1/04 -Gal Due 11/30/03 Cal Due 11/27/03 
Bkg 0.1 cpma Bkg * 0.1 cpma Bkg 4 cpma 

EfTtciency 33.00 YL Efficiency 33.00 % Efficiency 21.20 % 
MDA 20 dp& MDA - 20 dpma h4DA 57 dpmu 

Model SAC4 Model SAC-4 Model DP-6 - 

Mfg. Eberline Mfg. Eberline Mfg. NEElectra 

Serial # 835 Serial# 700 Sen&# 1366 
Cal Due 9/19/04 Cal Due 12/19/03 Cal Due 11/25/03 
Bkg 36.1 camp Bkg 34.5 cpmp Bkgh. 410 cpn$ 
Efficiency 25.00 % Eficiency 25.00 % Effic$ncy 30.00 % 

MDA 200 dpmp MDA 200 dpmp MDA , 323 Jpmp 

PRN/REN#: N/A t 

Comments: 

Model BC-4 Model BC-4' ' Model , , DP-6 ' 

_. 

Survey of exterior surfaccs only 

RWP#: NIA 

Date: 10/8/03 Time: 1500 

* r w  

RCT , NIA N/A NIA 
Print name signature Emp. # 

SURVEY FUCSULTS : ,' 
I I, 

Removable I Total I I Location / DescriDtion 1 

, . .  
.Ir 

. .  

" .  

Date Reviewed: 10/8/03 RS Supervisioni ' 

1 .  

3-PRO-164-RSP-07-01 (effective 7/12/01) . 
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ATTACHMENT C 

Chemical Data Summaries 
and Sample Maps 
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ATTACHMENT D 

Data Quality Assessment (DQA) Detail 



Pre-Demolition Survey Report, Building 881 Stack SI 
Rockv Flats Environmental Technology Site 

Revision 0, 10/9/03 

DATA QUALITY ASSESSMENT (DQA) 

VERIFICATION & VALIDATION (V&V) OF RESULTS 

V&V of the data confirm 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 asbestos and beryllium). 

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 and beryllium 
in Table D-2. A data completeness summary for all results is given in Table D-3. 

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. 

Betdgamma survey designs were implemented for Stack S 1 based on completed RLCR data 
(refer to the Building 88 1 Cluster RLCR) and newly collected concrete surface and sludge 
samples inside Stack S 1. Swvey designs were implemented based on the uranium limits used as 
DCGLs in the unrestricted release decision process. Survey results for the Stack S 1 interior 
floors and walls were evaluated against, and were less than the uranium DCGLs @e., 
d p d l  00cm2 removable surface activity, < 5,000 d p d l  00crn2 average total surface activity, and 
no hot spots within 1 m2 over 15,000 dpd100cm2). Survey results for the Stack S1 exterior 
were evaluated against, and were less than the transuranic DCGLs ( i . e ,  < 20 dpm/100cm2 
removable surface activity, < 100 dpd100cm2 average total surface activity, and no hot spots 
within 1 m2 over 300 d p d l  OOcrn’). Media samples were taken and analyzed by ISOCS 
Canberra gamma spectroscopy. Transuranic isotope activity and Uranium and/or other naturally 
occurring isotope activity were evaluated against, and were less than the Transuranic DCGL, 
(100 d p d l  00cm2) and the Uranium DCGL, (5,000 dpm/100cm2) unrestricted release limits. 
Media results were converted to d p d l  00cm2 using the Media Conversion Table, evaluated 
against the transuranic and uranipm DCGL limits, and are the values reported in the Radiological 
TSA Data Summary in support of the unrestricted release decision process. 

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. 

1,000 
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Pre-Demolition Survey Report, Building 881 Stack SI 
Rocky Flats Environmental Technology Site 

Revision 0. 10/9/03 

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, except the below anomalous condition: 

Elevated contamination above the transuranic DCGL limits, but below the uranium limits 
were identified uniformly across the floor and wall surfaces during the scan surveys. Five (5) 
concrete surface media samples were collected from TSA locations 1, 3, 12, 13 and 14, and 
five (5) post TSA and RSA media sample measurements were collected as part of the PDS 
characterization to determine the presence of transuranic isotopes, The Canberra ISOCS 
gamma-spec analysis results of the concrete surface samples determined the elevated activity 
was due to the uranium decay series, with much of the activity coming from naturally 
occurring radium. Transuranic isotopes of the concrete surface samples were below MDA 
values. The concrete sample results also correlated well with the sludge sample results 
collected in the bottom of the stack during PDS preparations (Le,, the sludge sample results 
showed >99% uranium activity, with minimal transuranic activity present). On this basis, 
the uranium limits were used as the DCGLs in the unrestricted release decision process. All 
survey results were less than the applicable PDS uranium DCGL values. 

Based upon an independent review of the radiological data, it is determined that the original 
project DQOs satisfied MARSSIM guidance. All facility contamination levels were below 
applicable radiological DCGL unrestricted release levels. 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 were within 
acceptable limits. All results meet the PDS unrestricted release criteria. 

Chain of Custody was intact; documentation was complete, hold times were acceptable (where 
applicable,) and packaging integritylcustody seals were maintained throughout the 
sampling/analysis process. Level 2 Isolation Controls have been posted to prevent the 
inadvertent introduction of contamination into the facility. On this basis, the Building 881 Stack 
S 1 meets the unrestricted release criteria with the confidences stated herein. 

Page 2 of 5 
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