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.. . Building GW Final Status Report 

1.0 Historical Review 

Building GW was constructed in 1968, as an enclosure between "G" and "W" Buildings. 
At the time of construction, the building contained approximately 4900 tf, which included 
one large room and two restrooms. GW Building was originally built as a warehouse and 
included offices and receiving/inspection area for weapons programs. 

The original GW Building was constructed with a large high-bay area on its northern end. 
The Foundation plans indicate that part _of the floor system utilized an existing 6" slab, 
and that there was a 12" concrete storm sewer pipe under the building site. The storm 
sewer·appears to be located under the building, 4' to 5' foot below the ground surface. 
The original building also included overhead doors on both the southern and northern 
elevations. There were three sets of steel sash windows near the top of the building 
"fronts", as constructed. A parapet wall extended above the tops of the adjacent G and 
W Buildings, much as it does today. 

A 1979 addition was constructed in the high-bay area and was constructed of pre-cast 
slabs set on beams resting on six interior columns. A 1980 addition also constructed in 
the high bay area resulted in four smaller offices and an elevator. The remodeling 
projects were undertaken to convert GW Building to an "Inspection Receiving" facility. 
and by 1984, the building footage was 9,782-ff. 

The addition included offices, an equipment room, and a conference room. The lower 
level is a storage area and includes a refrigerated storage area for the massive collection 
of Mo~nd employee medical related x-rays, a work area, and a supervisor's office. 

Building GW has been used as a support facility since construction and no research, 
development, or production activities using radioactive or energetic materials have 
occurred in the building. Storage activities have included "bonded" chemical storage and 
records management storage. GW Building has also housed a quality control area 
containing precision instrumentation that supported site advanced device production 
activities. Building GW is scheduled for demolition in accordance with the Miamisburg 
Closure Project goals. 

A complete structural and operational history can be found in Reference 1. 

2.0 Survey Objectives 

The objective of this survey plan is to confirm the classification of Building GW as non
impacted. This is accomplished by measuring the fixed and removable contamination on 
building surfaces and performing isotopic analysis on any sediment found in building 
drains. The survey data is compared to the release criteria of DOE Order 5400.5 using 
methods defined in Reference 2. The specific survey objectives are outlined in each 
Survey Plan Form (see Enclosures). 

Table 1 lists the permissible surface contamination guideline values as stated in DOE 
Order 4500.5. These limits are the Derived Concentration Guidelines (DCGL's) for 
building and structure release. 
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Table 1 

Allowable Total Residual Surface Contamination 

(dpm/1 00cm2
)" 

Radionuclides* Average* Maximum* Removable* 

Group·1 Transuranics, 1-125, 1129, Ra-226, Ac- 100 300 20 227, Ra-228, Th-228, Th-230, Pa:231 

Group 2 Th-Natural, Sr-90, 1-126, 1-131, 1-133, 1,000 3,000 200 
Ra-223, Ra-224, U-232, Th-232 

Group 3 U-Natural, U-235, U-238 and associated 5,000 15,000 1,000 
decay products, alpha emitters 

Beta-gamma emitters (Radionuclides 

Group 4 with decay modes other than alpha 5,000 15,000 1,000 
emission or spontaneous fission) except 

for Sr-90 and others noted above 

Tritium NIA NIA 10,000 

* Note: Refer to DOE Order 5400.5, Radiation Protection of the Public and the Environment, for specific information 
on surface contamination guidelines and additional notes. 

The average activity levels shown in Table 1 assumes that the residual contamination is 
uniformly distributed across the survey. unit and is the DCGLw for this survey. The 
maximum activity shown in Table 1 represents the Elevated Measurement Comparison 
(DCGLemc) for small (<1 00cm2

) areas of activity that may be observed in the survey unit 
while scanning. Since no process activities were ever associated with Building GW, it is 
assumed that Pu-238 is the potential contaminant of concern and the Group 1 limits are 
appropriate for alpha measurements. Group 4 limits are used for beta measurements. 

2.1 Survey Design 

The characterization survey was designed to evaluate the building internal and external 
surfaces. The building was divided into survey units as follows: 

Survey Unit 1 - Firs,t Floor interior surfaces 

Survey Unit 2 - Second Floor interior surfaces 

Survey Unit 3 - External surfaces and Penthouse 

Since the variability is expected to be small within the survey unit, the Type I error chosen 
is a= 0.05 and the Type II error is 13 = 0.01. The number of data points is determined by 
calculating the relative shift (~a) from the DCGL value, the lower bound of the gray region 
(LBGR), and the standard deviation (a) of the contaminant in the survey unit (~a= DCGL
LBGR/a). For this survey plan, the LBGR is set at 50% of the DCGLw. The standard 
deviation was estimated to be 17dpm/1 OOcm2 based on survey results of similar building 
surfaces and the relative shift was calculated as 2.95. The required number of data points 
(n = 20) was obtained from Table 5.5, Reference 2. 
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Twenty (20) judgmental data points were placed throughout each survey unit and are 
broadly representative of the survey unit. Hallways and major walkways throughout the 
building were scanned for alpha contamination. 

Ten (1 0) _judgmental data points were placed on the roof area and ten (1 0) judgmental 
data points were located on exterior walls. -

Sediment samples were collected from floor drains and ventilation units. Since no 
sediment was available in these areas, smear samples were obtained for analysis. Direct 
alpha and beta readings were taken at each sediment sample location. 

Loose surface contamination was measured by smearing an area of 1 00cm2 at each data 
point. Smears were counted for gross alpha/beta activity. Removable tritium contamination 
was measured on interior surfaces by liquid scintillation counting of coin smears. 

Replicate surveys were performed in accordance with Reference 3. 

The instruments selected for this survey were the Ludlum 2350-1 data logger with a 43-20 
hand-held gas flow proportional (GFP) detector and a 43-37 GFP large area floor probe for 
alpha measurements. A Ludlum 2360 with an L 43-93 scintillation probe was used for 
beta measurements in accordance with Reference 4. Laboratory instruments used were 
appropriate for the analysis requested. Instrument calibration and source check data is 
documented in accordance with Mound procedures. 

2.2 Survey Data 

The gross alpha and beta fixed point measurements from each survey unit was collected 
and compared directly to the DCGLw. One data point on the exterior wall was observed to 
be above the DCGLw(105 dpm/100cm2 alpha). Two additional data points were observed 
to be just below the DCGLw (99 dpm/100cm2 alpha). These elevated readings are believed 
to be the result of short-lived activity from Radon daughters and/or naturally occurring 
radioactive material known to be present in standard brick building material. NUREG 1507 
reports the average background value in standard brick is six counts per minute alpha with 
a 126 cm2 gas flow proportional probe. When adjusted for background and probe size, the 
highest observed alpha measurement is 72 dpm/100cm2

• To test this, the affected areas 
were re-surveyed. The re-survey results showed that no long-lived activity was present at 
these locations. The highest measured value was 77 dpm/1 00cm2 and the average was 
44 dpm/1 00cm2 with no background correction. The data points in the remaining survey 
units were all found to be below the DCGLw. A graphical representation of the average 
and maximum total activity for each survey unit is shown in Attachment 1. 

The following table _shows the net results of the maximum and average total (fixed and 
removable) alpha and beta activity for each area. 
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Total Activity Results 

Alpha (dpm/100cm2
) Beta (dpm/1ooCm2

) 

a,,. 

Ar~a 
Max Average ± Max Average ± 

Survey Unit 1 39 18.5 3.6 925 200.5 98.3 

Survey Unit 2 33 13.8 3.2 385 215.3 39.3 

··survey Unit 3 77 44.0 10.3 1296 750.9 177.6 

The results of the removable alpha and beta surface activity are shown below. All results 
were significantly less than the DCGLw. 

Removable Alpha & Beta Activity Results 

Area 
Alpha (dpm/100cm2

) Beta (dpm/100cm2
) 

Max Average ± Max Average ± 

Survey Unit 1 7.09 1.49 0.81 14.59 3.15 1.39 

Survey Unit 2 4.37 1.1 0.58 6.85 2.40 0.82 

Survey Unit 3 4.37 0.89 0.54 5.48 2.43 0.67 

The highest removable tritium activity was 25.22 dpm/100cm2 (RSDS# 03-TF-0152). The 
average removable tritium was 5.94 dpm/100cm2 (±1.28). 

The floors and major walkways throughout the building were scanned for alpha activity. No 
activity was observed above the instrument alarm setpoint of 75 dpm/1 00cm2 (RSDS# 03-
TF-0152). 

2.3 Sediment Sample Data 

Sediment smear samples were obtained from floor drains and ventilation units. Sediment 
smear samples were analyzed for gross alpha, beta and tritium activity in accordance with 
the survey plan (See RSDS # 03-TF-0156). No gross alpha, beta, or tritium activity was 
observed at any sediment sample location above background. The highest removable 
gross alpha was 8.74 dpm/100cm2

, 6.85 dpm/100cm2 beta, and 6.67 dpm/100cm2 tritium. 
Direct alpha and beta measurements were taken at each sample location. The highest 
direct activity observed was 80 dpm/1 00cm2 alpha and 580 dpm/1 00cm2 beta. 

2.4 Quality Control . 
Quality control measurements were taken to ensure the quality of the data. Six data 
points were selected at random from the sample group of 64 data points. The highest and 
lowest alpha measurements and corresponding beta measurements were selected from 
each survey unit. Replicate measurements were taken at these locations using the same 
instruments and performed in the same manner as the original survey. The acceptance 
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criterion for fixed-point measurements is that the variance in the measurements of the 
original sample population is within a factor of two of the variance in the replicate samples 
(at 95% confidence level). Negative beta values occur when the measured value is below 
the instrument background level. These values are used for this analysis to show the true 
variability of the data set. The results of the replicate surveys are shown in the following 
table: 

Replicate Analysis Results 

Location# 
Alpha (dpm/100cm2

) Beta ( dpm/1 OOcm2
) 

Initial ± 2cr Replicate Initial ± 2cr Replicate 

QC3-19 105 20.5 88 1160 68.1 1056 

QC3-16 6 4.9 28 -68 16.5 -56 

QC2-01 33 11.5 33 385 39.2 440 

QC2-06 0 0 22 95 19.5 235 

OC1-06 6 4.9 11 30 11.0 100 

OC1-10 39 12.5 50 925 60.8 935 

Variance (S2
) 666.8 750.3 125344 205461 

Ratio 0.88 0.61 

Agreement Yes Yes 

Replicate analyses were not performed on smears or sediment samples. Quality control 
procedures, blanks, and spikes are a part of the laboratory quality control program at 
Mound. Participation in the DOEIEML inter-laboratory quality assurance program provides 
acceptable assurance of nuclide identification reliability and ensures a high quality of 
sample results. Since a relatively small number of samples were taken for this survey, 
additional replicate analysis was not required for this survey. 

Field instrumentation is source checked each day prior to use and again at the completion 
of survey activities for that day. A known source is placed in a source holder to ensure a 
reproducible geometry is achieved. Acceptance criteria is ± 20% of the initial source 
response following calibration. Results are documented in accordance with Mound 
Radiological Control procedures. Laboratory instrumentation is source checked and 
documented in accordance with Mound Laboratory procedures. 

2.5 Conclusion 

The objective of this survey plan is to determine whether or not the residual radioactivity of 
the surfaces of building materials associated with Building GW satisfy the site release 
criteria established by DOE Order 5400.5. This is accomplished by comparing the survey 
data to the release criteria in accordance with the MARSSIM (Reference 2). The scanning 
survey found no elevated measurement areas above the DCGLw. No activity was found 
above screening levels in sediment samples. 

All of the DQO's for this survey plan have been met and no further surveys are required. 
Building GW meets the surface release criteria established by DOE Order 5400.5. 
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The following tables show the maximum fixed and removable activity on the inside and 
outside building surfaces. 

Building GW Survey Results 

RSDS 
SURVEY 

RESULTS TYPE (Radiological Survey LOCATION 
(dpm/100 cm2

) Data Sheet) 

Highest Alpha 
03-TF-0152 Floor 7.09 

Smearable Activity 

Highest Alpha Fixed 
03-TF-0148 External Wall 77 

Activity 

Highest Beta 
03-TF-0152 Floor 14.59 

Smearable Activity 

Highest Beta Fixed 
03-TF-0148 External Wall 1296 

Activity 

Highest Tritium 
03-TF-0152 Floor 25.22 

Smearable Activity 

3.0 Attachments and Enclosures 

Attachment 1 -Average Total Alpha and Beta Graph 

Enclosure 1- Sample Data Analysis Worksheets 

Enclosure 2- SPF GW-01 

4.0 References 

SURFACE 
CONTAMINATION 

GUIDELINES 
(dpm/100 cm2

) 

20 

100 

1000 

5000 

10,000 

1. CH2MHILL Mound, Inc., EC&AS Department, White Paper: Building GW 
Structural History and Process History Summary Background Document, 
January 2003 

2. NUREG 1575, Rev 1, Aug 2000, Multi-Agency Radiation Survey and Site 
Investigation Manual, (MARSSIM) 

3. MARSSIM Implementing Procedures, Field Quality Control for Building 
Contamination Surveys, MD-80046, Op. 402 

4. MD80036, ~ssue 29, Op. No. 30031 ,Operation of the Ludlum 2360 
Scaler/Ratemeter with Ludlum 43-93 Alpha/Beta Scintillator, Section 6.3 

7 



90 IlL.... -.. ~ ..• ne .. e. __ ,_ u ..... 

80 

70 

I 50 

140 
30 

20 

10 

0 

Survey Unit 1 

Building GW Final Status Report 
Attachment 1 

Building GW Average & Maximum Total Alpha 

Survey Unit 2 

8 

Survey Unit 3 

liAvGl 
~ 

• 



5000 

4500 

4000 

3500 

3000 
NE 

8 2500 
i a. 
"0 

2000 

1500 

1000 

500 

0 

Building GW Final Status Report 
Attachment 1 

Building GW Average and Maximum Total Beta Activity 

Survey Unit 1 Survey Unit 2 

9 

Survey Unit 3 

IDAVG 

IBMAX 



Building GW Survey and Sample Data 
Enclosure 1 

Building GW Survey Data Collection Sheet 

Smearable Fixed 
Location RSDS# a ~ H3 a - Bkg Recount ~ 
SU1 01 0152 0.49 1.09 8.66 28 28 65 
SU1 02 0152 1.59 0 3.36 11 11 250 
suro3 0152 0 0 7.9 22 22 155 
SU1 04 0152 0 0 14.58 22 22 175 
SU1 05 0152 3.82 5.03 5.67 11 11 155 
SU1 06 0152 1.09 3.24 11.14 6 6 30 
SU1 07 0152 5.34 2.23 0 17 17 855 
SU1 08 0152 0 0.35 5.79 11 11 65 
SU1 09 0152 1.05 2.07 15.54 17 17 215 
SU110 0152 0 3.58 5.76 39 39 925 
SU1 11 0152 0 0 5.49 11 11 175 
SU112 0152 1.36 2.55 12.37 28 28 220 
SU113 0152 0 0 3.41 17 17 135 
SU114 0152 2.23 5.79 11.05 11 11 90 
SU115 0152 2.93 14.59 19.68 11 11 75 
SU116 0152 2.99 3.5 2.95 17 17 40 
SU117 0152 1.9 6.49 25.22 11 11 160 
SU118 0152 7.09 5.22 3.85 33 33" 110 
SU119 0152 0 1.35 0 11 11 60 
SU1 20 0152 0 5.23 0 22 22 15 
SU1 21 0152 1.05 4.49 4.89 28 28 145 
SU122 0152 0 2.47 2.97 22 22 295 
SU2-01 0153 2.19 0 6.62 33 33 385 
SU2-02 0153 2.19 1.21 9.08 11 11 280 
SU2-03 0153 2.18 2.58 0.92 11 11 285 
SU2-04 0153 0 2.74 5.11 17 17 175 
SU2-05 0153 0 4.11 5.98 17 17 360 
SU2-06 0153 0 4.11 3.14 0 0 95 
SU2-07 0153 2.18 2.58 8.25 6 6 125 
SU2-08 0153 0 6.85 0 17 17 135 
SU2-09 0153 2.19 0 11.07 17 17 105 
SU2-10 0153 0 2.74 0 17 17 195 
SU2-11 0153- 2.18 2.58 11.86 17 17 310 
SU2-12 0153 0 5.48 0.91 6 6 205 
SU2-13 0153 0 0 1.91 17 17 310 
SU2-14 0153 2.18 3.95 3.72 22 22 105 
SU2-15 0153 0 0 6.13 17 17 220 
SU2-16 0153 0 1.37 10.7 6 6 180 
SU2-17 0153 2.18 2.58 0.9 17' 17 95 
SU2-18 0153 0 2.74 0.88 6 6 265 
SU2-19 0153 0 1.37 0 11 11 260 
SU2-20 0153 4.37 1.06 0 11 11 215 
SU3-01 0148 0 0 1.3 16 16 324 
SU3-02 0148 0 4.11 8.12 32 .32 376 

Location RSDS# a b H3 a a b 
SU3-03 0148 2.19 0 4.53 24 24 380 
SU3-o4 0148 0· 1.37 9.n 56 56 244 
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Building GW Survey and Sample Data Worksheets 
Enclosure 1 

Building GW Survey Data Collection Sheet 

Smearable Fixed 
Location RSDS# a ~ H3 a - Bk9 Recount ~ 
SU1 01 0152 0.49 1.09 8.66 28 28 65 
SU1 02 0152 1.59 0 3.36 11 11 250 
SUl-03 0152 0 0 7.9 22 22 155 
SU1 04 0152 0 0 14.58 22 22 175 
SU1 05 0152 3.82 5.03 5.67 11 11 155 
SU1 06 0152 1.09 3.24 11.14 6 6 30 
SU1 07 0152 5.34 2.23 0 17 17 855 
SU1 08 0152 0 0.35 5.79 11 11 65 
SU1 09 0152 1.05 2.07 15.54 17 17 215 
SU1 10 0152 0 3.58 5.76 39 39 925 
SU1 11 0152 0 0 5.49 11 11 175 
SU1 12 0152 1.36 2.55 12.37 28 28 220 
SU1 13 0152 0 0 3.41 17 17 135 
SU1 14 0152 2.23 5.79 11.05 11 11 90 
SU1 15 0152 2.93 14.59 19.68 11 11 75 
SU1 16 0152 2.99 3.5 2.95 17 17 40 
SU1 17 0152 1.9 6.49 25.22 11 11 160 
SU1 18 0152 7.09 5.22 3.85 33 33 110 
SU1 19 0152 0 1.35 0 11 11 60 
SU120 0152 0 5.23 0 22 22 15 
SU1 21 0152 1.05 4.49 4.89 28 28 145 
SU122 0152 0 2.47 2.97 22 22 295 
SU2-01 0153 2.19 0 6.62 33 33 385 
SU2-02 0153 2.19 1.21 9.08 11 11 280 
SU2-Q3 0153 2.18 2.58 0.92 11 11 285 
SU2-04 0153 0 2.74 5.11 17 17 175 
SU2-Q5 0153 0 4.11 5.98 17 17 360 
SU2-Q6 0153 0 4.11 3.14 0 0 95 
SU2-Q7 0153 2.18 2.58 8.25 6 6 125 
SU2-08 0153 0 6.85 0 17 17 135 
SU2-Q9 0153 2.19 0 11.07 17 17 105 
SU2-10 0153 0 2.74 0 17 17 195 
SU2-11 0153 2.18 2.58 11.86 17 17 310 
SU2-12 0153 0 5.48 0.91 6 6 205 
SU2-13 0153 0 0 1.91 17 17 310 
SU2-14 0153 2.18 3.95 3.72 22 22 105 
SU2-15 0153 0 0 6.13 17 17 220 
SU2-16 0153 0 1.37 10.7 6 6 180 
SU2-17 0153 2.18 2:58 0.9 17 17 95 
SU2-18 0153 0 2.74 0.88 6 6 265 
SU2-19 0153 0 1.37 0 11 11 260 
SU2-20 0153 4.37 1.06 0 11 11 215 
SU3-Q1 0148 0 0 1.3 16 16 324 
SU3-Q2 0148 0 4.11 8.12 32 32 376 

Location RSDS# a b H3 a a b 
SU3-Q3 0148 2.19 0 4.53 24 24 380 
SU3-Q4 0148 0 . 1.37 9.77 56 56 244 
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SU3-05 0148 0 0 12.95 8 8 196 
SU3-Q6 0148 0 2.74 3.09 24 24 324 
SU3-07 0148 0 2.74 7.08 48 48 452 
SU3-08 0148 2.19 1.21 13.38 8 8 396 
SU3-09 0148 0 2.74 6.24 16 16 716 
SU3-10 0148 0 4.11 0 8 8 732 
SU3-11 0148 0 1.37 0 99 66 77 1124 
SU~12 0148 0 5.48 8.27 88 55 66 1244 
SU3-13 0148 0 2.74 6.21 50 17 61 1060 
SU3-14 0148 0 1.37 10.04 66 33 72 1280 
SU3-15 0148 4.37 5.17 5.68 33 0 66 1112 
SU3-16 0148 2.18 3.95 3.5 6 -27 17 -68 
SU3-17 0148 2.18 2.58 1.44 66 33 55 1044 
SU3-18 0148 0 4.11 6.33 77 44 61 1100 
SU3-19 0148 0 1.37 1.07 105 72 61 1160 
SU3-20 0148 2.18 2.58 10.68 99 66 66 1296 
SU3-21 0148 2.19 1.21 0 44 11 44 1016 
SU3-22 0148 2.18 2.58 3.15 77 44 77 1012 
DR-01 0156 6.55 5.01 0 30 30 580 
DR-02 0156 2.19 1.21 6.67 0 0 280 
DR-03 0156 0 4.11 0 40 40 410 
DR-04 0156 0 4.11 0 50 50 120 
DR-05 0156 6.56 2.27 0 -10 -10 195 
DR-06 0156 0 4.11 4.68 60 60 425 
DR-07 0156 4.37 6.54 0 20 20 225 
DR-08 0156 2.18 2.58 0 80 80 245 
DR-09 0156 0 6.85 0 20 20 25 
DR-10 0156 2.18 3.95 0 -10 -10 80 
DR-11 0156 8.74 3.49 0 80 80 255 
DR-12 0156 0 1.37 0 30 30 75 
DR-13 0156 4.37 2.43 2.36 10 10 155 
DR-14 0156 0 1.37 0 0 0 140 
DR-15 0156 2.18 2.58 0 10 10 -30 
DR-16 0156 2.1/8 2.58 2.36 10 10 140 
DR-17 0156 2.19 1.21 3.31 80 80 385 
DR-18 0156 2.18 5.32 0 20 20 75 
OR-19 0156 0 0 5.26 20 20 45 
DR-20 0156 0 1.37 0.5 20 20 525 

a. ~ H3 a. a a. ~ 
# 83 84 84 84 12 84 84 
Avg 1.42313 2.7775 4.82655 27.2857 34.3508 26.25 352.202 
so 1.90716 2.26965 5.06862 25.8222 29.8892 22.5008 354.04 
Max ·8.74 ·, _: 14.59 ·{!~·~.22 '. ~.·: 105 71 .• 850~ ;:__. c.:'.c 80.: i·;;;1~~6 
+I- 0.41 029 0.48536 1.08392 5.52205 16.9111 4.81178 75.7112 
Var 666.785 125344 
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elevated measurements observed in SU# 3 Ext walls 
Brick Bkg = 6 cpm = 33 dpm/1 OOcm2 (6 I .5*.2*1.81) 

Stats Bin Freg_ Bin 
6 1 More 

Mean 67.5 39 1 
Std Error 8.62827 72 4 
Median 71.5 More 6 
Mode 99 
Std Dev 29.8892 
Variance 893.364 
Kurtosis -0.0331 
Skewness -0.68 
Range 99 
Minimum 6 
Maximum 105 
Sum 810 
Count 12 
CL(95.0%) 18.9907 

Anova: Single Factor 

SUMMARY 
Groups 

Column 1 
Column 2 

Count Sum Average Variance 
12 810 67.5 893.364 
12 412.21 34.3508 893.364 

3 

72 
6 

39 

Freg_ 
6 
4 
1 



·'Number 
Avg 
SD 
Max 
+I-

Number 
Avg 
SD 
Max 
+I-

Number 
Avg 
SD 
Max 
+I-

Number 
Avg 
SD 
Max 
+I-
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Survey Unit 1 
Smearable 
(l 13 H3 

22 22 22 
1.496818 3.148636 7.74 
1.929775 3.316818 6.561949 

7.09 14.59 25.22 
0.806386 1.385982 2.742009 

Survey Unit 2 
20 20 

1.092 2.4025 
1.325815 1.869272 

20 
4.359 

4.117131 

Fixed 
(l 13 

22 22 
18.45455 200.45455 
8.633971 235.18437 

39 9251 
3.607835 98.275342 

20 20 
13.8 215.25 

7.230054 89.581997 
I 4.37 6.85 11.86 33 3851 

I 

0.581 052 0.819228 1.804376 3.168648 39.260262 

Survey Unit 3 Roof & Walls a Recount 
22 22 21 

0.893636 2.433182 5.699048 
1.289627 1.592023 4.221943 

4.37 5.48 13.38 
0.53889 0.665251 1.805719 

Drains and Vents 
19 20 21 

2.299474 3.123 1.347143 
2.673484 1.864895 2.100191 

8.74 6.85 6.67 
1.202121 0.81731 0.898249 

4 

22 22 22 
47.72727 750.90909 44 

32.8839 425.04307 24.582091 
105 12961 77 

13.74103 177.61067 10.271998 

20 20 
28 217.5 

28.58045 170.72215 
80 58ol 

12.52569 7 4.820796 
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Instrument Data 
lnst SN COD 

1 L2350 5856/5148 5/12/04 
RSDS 
0148 
0148 
0153 
0153 
0152 
0152 
0156 

a Bkg(cpm) f3 Bkg(cpm) 
2.8 

2 L2360 5775/5720 9/25/03 1 139 
3 L2350 5856/5148 5/12/04 2.4 
4 l2360 5833/584 7 3/13/04 117 
5 L2350 5856/5148 5/12/04 2.4 
6 L2360 5833/5847 3/13/04 117 
7 L2360 5833/5847 3/13/04 1 111 

Background Correction Calc. 
1 05dprn/1 00cm2 = 19 cpm 
Bkg Table 5.1 6 cpm 
NCPM 13cpm 

13 cprn/ 0.5*0.2*1.81 = 72 dpm/1 00cm2 

NUREG 1507 Table 5.1 (GFP) 
Background Count Rates for Various Materials (NCPM) 

Brick 
Ceramic Block 
Ceramic Tile 
Concrete Block 
Drywall 
Floor Tile 
Linoleum 
Carbon Steel 

5 

Alpha Beta 
6 567.2 

15 792 
12.6 647 
2.6 344 
2.6 325 

4 308 
2.6 346 
2.4 3~.6 
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Replicate Fixed Point QC 
alpha (dpm/1 00cm2) beta (dpm/1 00cm2) 

Location# 
QC3-19 
QC3-16 
OC2-01 
QC2-06 
OC1-06 
OC1-10 

Variance (S2) = 
Ratio 
Agreement 

QC Measurements 
Location RSDS# 
QC3-19 0148 
QC3-16 0148 
QC2-01· 0153 
QC2-06 0153 
OC1-06 0152 
QC1-10 0152 

initial 
105 
6 
33 
0 
6 

39 

(l 

88 
28 
33 
22 
11 
50 

2cr replicate initial 2cr 
20.49 88 1160 68.12 
4.90 28 -68 16.49 
11.49 33 385 39.24 
0.00 22 95 19.49 
4.90 11 30 10.95 
12.49 50 925 60.83 

750.2667 125344.33 
0.88873 

f} 
1056 
-56 
440 
235 
100 
935 

6 

replicate 
1056 
-56 
440 
235 
100 
935 

205461.07 
0.6100637 

YES 
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SURVEY PLAN FORM 
SPNUMBER GW-01 j DATE OF REQUEST I April 30, 2003 

.. 
TYPEOF·SP - · 0 FSS 181 CHARACTERIZATION 0 REFERENCE- 0 OTHER: 

AREMQCATION Building GW 
. . ... .{ ~ 

PURPOSE The purpose of this SP is to characterize Building GW to support decisions on final disposition. 

SURVEY UNIT 11 First Floor SURVEY UNIT 

SURVEY UNIT# 2 Second Floor SURVEY UNIT 

SURVEY UNIT# 3 Exterior Surfaces and Penthouse SURVEY UNIT 

SAMPLE TYPE ,, ._.-::.. 

0 SURFACE SOIL SAMPLE: 

0 SUB-SURFACE SOIL SAMPLE: 

181 SEDIMENT SAMPLE: See specific sediment sampling instructions on page 2. 

0 Rubbelized Material: 

0 OTHER: 

SURVEY TYPE '. 

INST. . L-2350 ,SCAN RATE·& , 
Su-R·F. A,.C,E··~_,_: O BETA t---,_TY ... P_E....;;~·..;..·+· --:-:::-=:-=:--=--:----1 . CTO. . Sea rf t t f 1n d t . :. ··DETE. R·~".(; n su ace a a rae o per secon a a 

SCAN . . 0 GAMMA PRO E 43-37 Floor Probe ,_ .. ·.:..:DISTAtiCE J · distance of not more than ~An from surface 
:· <.-.-; 0.:·. 181 ALPHA ~ ,.yp~ :.- or 43-20 Hand -FROM SURFACE·. 

Probe 
.. 

STAnc 
MEASURE· 

MENT 
•'-'"·· .. 

.. 'INST.· 
0BETA TYPE L-2350 

0 GAMMA 1-P-R_O_B_E--1---------1 

181 ALPHA .:·TYPE 43-20 Hand Probe 

SCAN RATE& 
DETECTOR ' Perform 1 minute counts at specified locations not 
DISTANCE more than %n from surface 

FROM SURFACE 

Refer to MD-80036, Issue 29, Op. No. 30030, 
Operation of the Ludlum 2360 Scaler/Ratemeter 
with Ludlum 43-89 Alpha/8eta Scintillator, Section 
6.3 

All surveys shall be performed and documented in accordance with Mound Radiological Control 
procedures. 

Take photographs of survey units, if possible. Pay particular attention to grid markings or other identifying 
features. Date and label photos. 

Rad Con shall document all discrepancies from the above sampling and surveying instructions on the 
Survey Plan Continuation Sheet. 

Page 1 of4 



SPNUMBER I GW-01 I DATE OF REQUEST I April 30, 2003 
. - . 
:~.- .-. ·? SPECIFIC SAMPLING I SURVEY INST~UCTIONS 

Safety Considerations 
1 . Obtain assistance from the responsible building custodian for access to upper walls, ceilings, roof, etc. Exercise 

extreme caution when performing surveys from ladders or scaffolds. Follow appropriate site safety procedures 
when accessing areas requiring fall protection measures. 

2. Ensure ventilation units are de-energized prior to attempting to collect a sample. Obtain approval and assistance 
from the responsible building custodian to dismantle any equipment for sample collection. 

Floor Scan Measurements using a Ludlum 2350 with 43-37 alpha probe 

1. Set the Ludlum 2350-1 datalogger to alarm at 75dpm/1 00cm2 in the ratemeter mode. 

2. Perform a floor scan of hallways and major walkways throughout the building. 

3. Perform a 30 second integrated count at every location where an alarm is obtained. In addition, obtain a 30 second 
integrated count at any point where an audible or visual indication of elevated activity is observed at twice the 
background rate. 

4. Record the location of the area scanned on the RSDS map and document the results of any integrated counts. 

Static Measurements Using L 2350 with 43-20 (alpha) probe and L 2360 with 43-89 (beta) probe (or equivalent) 

1. Perform an alpha and beta count on at least twenty (20) data points in Survey Units 1 & 2. Data points are selected 
by the surveyor and should be broadly representative of the entire survey unit. 

2. Perform an alpha and beta measurement on at least ten (1 0) data points on the roof and penthouse areas. Data 
points are randomly selected by the surveyor and should be broadly representative of the entire survey unit. 

3. Perform an alpha and beta measurement on at least ten (1 0) data points on the building exterior walls and exposed 
foundations. Data points are randomly selected by the surveyor and should be broadly representative of the entire 
survey unit 

4. Record location, material type, and results on RSDS map in accordance with Mound Rad Con procedures. 

5. Document gross activity for each location (No"<" values). Record instrument background at survey location. 

Loose Surface Contamination 

1. Obtain a smear of 100cm2 at each survey point identified above. ' 

2. Count each smear for alpha, beta, and H3
. H3 analysis is not required for building external surfaces. 

3. Record location and results on RSDS map in accordance with Mound Rad Con procedures. 

Sediment Samples 

1. Collect approximately 250ml of debris from each accessible ventilation unit opening, floor drain, roof gutter and any 
other area where debris has accumulated. 

2. If insufficient material is present at these sample locations, obtain a representative smear of the location. 

3. Document sample information and description of material on Attachment 1. 

4. Label sample container with sample number, date and time of collection, and location in accordance with Mound 
procedures. 

5. Show sample location on the RSDS map. 

6. Submit sediment samples to laboratory for gamma spectroscopy analysis. Submit smears for gross alpha and beta 
analysis. 

7. Additional intrusive samples may be collected in areas of elevated activity as determined by the MARSSIM 
Engineer. 

Continued Next Page 
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Quality Control 

1. QC measurements will be performed by re-surveying 2 data points in each survey unit. Data points selected for 
resurvey should include the highest and lowest readings in the survey unit. 

2. Sediment samples or smears with measured activity above the MDA may be resubmitted for replicate analysis. 
Ensure alpha and beta smear results are obtained before performing H3 analysis. 

3. Record location, material, and results on RSDS in a~ordance with Mound Rad Con procedures. 

April30, 2003 

·. Techrileal Reviewer>~·· 
. . . ·' ·' .. "" . :'. ' .. ~ ·_.,. 

·;,DATE. 

Rad~Con·.Manager ·. " ··DATE 
( . . 

) ,. ,•o.-~f.. _., • ._,.. ~,;_ ••• •'")': L 

~ M~I$SM·Englneer5: .. 
• • • •'>- .... _ .... • ·- • •• • ~ •• 

7- -t:J3 

7--7- 0 3 

Page3of 4 



~.;:;'~j~~· :)~·;·~:~}:t;:;s;~;?~~~~~~m ~~~~~~. :·~~;~~~~, :,·':::~. {·:~tt·~-~ :· ? .. • •.• • . 

•-:$8_rrtple· NuW.~: :.·;~,rJ,:. ~~$anipli·~ is~~~ •f•t· !; sample 
·' ;':;'·\:• ,., ·.: .. :·,..;:?>":-;~:;}~!: >' 1i:ia· t'· ··:~'· ,,. ·.-· Pr.~ 4 ,Nolum· 

". .,;-,-.tr_,v. · .. y,.-.J ,;,, ~ ·:-t ·~:;;;,-;/;~·., ~' ... " . ~ .... ~, .Time ... . . e · 
• '- ''\'.-(rr"/,. .,...<.'·h· •rrlv· . .h'--..-;~"'i· --,• ··~f I"'"J·.·~·"i'·./' 1 "'• .. • .. J .. '/W I h 

4 I '·" , ,(' ,,.!~ •' '1\ ·..r ,I • 'r~ •~:y, ... ~' 'II ' ~, ~ r '•"· 1 • • I' ~> ' e g t ' ' ·• _.,._ • .... ~ ... , ••• r ·( ,;,..' .!' ··-:< . ".·~',·:~:. , , ... ,: ~. ~.,. ; 

GW-01-

" GW-Q1- ~-,_ 
GW-01- 1/ 
GW-Q1-

~'---........ 

···. 
GW-Q1- "· ........ ~ ....... . 

·· .... 

GW-01-

GW-01-

GW-01-

GW-01-

GW-Q1-

GW-01-

GW-01-

GW-01-

Attachment 2 

Sample Description 

_.L 

,.v/,~ 
./v0,. c 

Page 4 of 4 

.. -~~ ... 

·····~ . 
.......... 

Sampled 
By 

') 
~- ... 

· .. -... ........... 

Chain of .Cu~tody 
. RellnCiulshed to Lab 

Date ·.1 Time· 1 h11tlals 1 Rec'd (, . ,,. By . 

-'--~ 

1\ 
'\. 



· RADIOLOGICAL SURVEY DATA SHEET 
• LOCATION: (BLDG./ARENROOM) /'"':. . \ '---{ u. 

PURPOSE: 

fVJA-fl; ssm SUP-~ ~-y Pt. /'1-7J Gt..v' --o i 
3 s u 12-<,t~.:;ry u N I --r 

MAP/DRAWING 

I .s t::.----z=:

fr/1/k-lf-6-rJ 

COPY 

LEGEND: # = mremlhr (y) whole body .£. = mremlhr neutron 

[!] = air sample number 

#E = mremlhr (J3+tJ+y) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

!Jr: (Prtnt Name) .. 

ML~20 (2-98) 

SURVEY NO. 

R\NP NO. 

DATE: 

TIME: 

G) = swipe number 

a orlp = direct cont. v::y measurement in dpmf1QOcm2 



'• 

'

Survey No. 

03 -TF- DIVB Page L of .3_ 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
"~' •u•au,.. """'"""'1atior~ 

Swipes \Upnvr\NOTrJ 

Sample# JYy Alpha Tritium ~ ............... 

Removable Cumcmnm•uur 

-sw::;s (dp:;~ Tritium ~ 
I Sample I 

j .SEE' AT71'i nfle-o R.Do7- I\ 
2- I \ 
3 ....v \ 
Lf ~F i'IDA,_,j \ 
5'_ !Znor=' \ 
(... \ 
I 
~ 1\ 
c; \ 
/o ... v \ 
II 0CT510£ WA-il \ 
JZ ' 13 f\ 
llf \ 
/) \ 
/b \ 
l]_ \ 
Jx Af 7\ 
17 \ 
2o ..... , \ 
?-I P8Ur lflw.St" \ 
cl:l.. " v ' / "../ J: \ 

"'-...... \ 
"'-....-.... \ 

r-..... 1\ 
"'-....-.... ~ 

I'-.. \ 
"'-. \ 

IV....., t-...."- \ 
"-..... \ 

"-..... \ 
!'. \ 

"'-....-.... \ 
"'-....-.... \ 

" ~ 

I 
NOTES: . 
1. See M~36 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for IY"f, alpha or tritium. leave column blank. Mark column NJA if not needed. If count room printout of resuHs 

are attached, write "see attached" in column. _ 
3. Annotate special sample type (e.g., soil, water), apeci81 identifiers or Otherwise in Comments. If not needed, mark NJA. 
ML-9620A (4-~) · ,. i - ,· ·'- . 



LOCAnON 2360 

GW-BLDG CHARACTERIZATION ALPHA-BETA SURVEY UNIT 3 
RSDS#03-TF-0148 RCT: ~9f!. RCT: &>f 

ACTIO PROBE ITEM# DATE gross count CTTIME dpm/100cm2 gross count 

3 

5 

4 

2 

4 

7 

2 

3 

2 

P~np 3 nf 9 

CTTIME dpm/100cm2 

60 

60 

60 

60 

60 

60 

60 
60 



GW BUILDING CHARACTERIZATION ALPHA SURVEY UNIT 3 
RSDS# 03-TF-0148 RCT: ~ 9 A RCT: oc 

43·20 BKG: 0 EFF: 0.2 
PROBE 
AREA: 

181 cm2 Surface Eff: 0.5 Detector t# : 

o.s Detector# :' 



GW -BLDG CHARACTERIZATION BETA SURVEY UNIT 3 
RSDS#03-TF-00148 RCT: ::U98 RCT: Gi? 

·LOCATION 2360 PROBE ITEM# DATE gross count CTTIME dpm/100cm2 

5775 5720 11 6/25/03 420 60 1124 

5775 5720 12 6/25/03 450 60 1244 

5775 5720 13 6/25/03 404 60 1060 

5775 5720 14 6/25/03 459 60 1280 

5775 5720 5 6/25/03 417 60 1112 

5775 5720 16 6/25/03 122 60 -68 

5775 5720 17 6/25/03 400 60 1044 

5775 5720 18 6/25/03 414 60 1100 

5775 5720 19 6/25/03 429 60 1160 

5775 5720 20 6/25/03 463 60 1296 

5775 5720 21 6/25/03 393 60 1016 

5775 5720 22 6/25/03 392 60 1012 

QC 19 5775 5720 14 6/25/03 403 60 1056 

QC 16 5775 5720 15 6/25/03 125 60 -56 

139 



Alpha/Beta Analysis 

Batch ID: Smear Unit 1 - 200306261034 

Group: G 

SeriaiNumber: 78218-1 

Batch ID: .A3-TI 0145 HARVEY-22 

Selected Geometry: Swipe/Smear 

Efficiency(%) 

Alpha: 34.73 ± 0.13 

Beta: 46.13 • 0.13 

Saml!lt lD Carrier ID All!ha ...!!. Beta 

~ !!!J!!!!.l 
I 67 0.00 0.00 0.00 
2 72 0.00 0.00 4.11 
3 64 2.19 1.92 0.00 
4 100 0.00 0.00 1.37 
5 18 0.00 ·0.00 0.00 
6 65 0.00 0.00 2.74 
7 66 0.00 0.00 2.74 
8. 33 2.19 1.92 1.21 
9 19 0.00 0.00 2.74 
10 85 0.00 0.00 4.11 
11 89 0.00 0.00 1.37 
I2 I 0.00 0.00 5.48 
13 9 0.00 0.00 2.74 
I4 66 0.00 0.00 1.37 
15 54 4.37 2.72 5.17 
16 68 2.18 1.92 3.95 
17 28 2.18 1.92 2.58 
I8 24 0.00 0.00 4.11 
I9 80 0.00 0.00 1.37 
20 12 2.18 1.92 258 
2I 84 2.19 1.92 1.2I 
22 45 2.I8 1.92 2.58 

'Acr# ~14 

Batda lD: 03-TF-0145 HARVEY-22 BSB 

Count Date: 

Coaot Minutes: 

CouotMode: 

OperatiD&Volts: 

Cal Due Dates: 

Alpha to Beta: 

6/2612003 

1.5 

Simultaneous 

I440 

6/I912004 

11.39 ± 

Beta to Alpha: 0.07 ± 

0.00 

0.00 

...!! 

0.00 
2.50 
0.16 
I.45 
0.00 
2.04 

2.04 

1.45 

2.04 

2.50 
1.45 

2.89 
2.04 
I.45 
2.90 

2.51 
2.05 

2.50 

1.45 
2.05 

1.45 
2.05 



., 

26 Jun 2003 12:02 ALPHA/BETA - 1.09 
Protocol #: 1 PW H3 405828 

Time: 2.00 
Data Mode: DPM Nuclide: SMGLS02 
Background Subtract: lst Vial 

LL UL LCR 
Region A: 0.5 - 18.6 0 
Region B: 2.0 - 18.6 0 
Region C: -AO.O - 2000 0 

Quench Indicator: tSIE/AEC 
Ext_ S.td. T-el"'mi-na-t-er-:-Geun..t_ 

-;~_:-TF--0148 HARVEY-22 BSB ---~
IOUrn-inescence -Correction On 
Coincidence Time(ns): 18 
Delay Before Burst(ns): Normal 

2S'l. BKG 
0.0 5.75 
0.0 5.50 
0.0 10.40 

Protocol Data Filename: c:\data\PROTl.DAT 
Count Data Filename: c:\data\SDATA1.DAT 
Spectrum Data Drive & Path: c:\data 

S# TIME CPMA CPMB LUM FLAG tSIE 
-1 10.00 5.75 5.50 0 B 595.55 

0 2.00 200.97 190.60 0 459.89 
1 2.00 0.68 0.44 0 664.42 
2 2.00 4.19 4.11 0 634.99 
3 2.00 2.29 2.55 0 611.49 
4 2.00 3.25 3.24 20 318.06 
5 2.00 5.75 5.46 9 473.17 
6 2.00 1.25 0.66 29 406.13 
7 2.00 3.64 3.57 0 632.31 
8 2.00 6.75 5.14 0 609.36 
9 2.00 3.25 3.15 0 646.16 

10 2.00 0.00. 0.00 0 596.56 
11 2.00 0.00 0.00 0 623.02 
12 2.00 4.25 3.35 0 629.23 
13 2.00 3.25 3.50 0 652.74 
14 2.00 5.25 4.64 0 650.82 
15 2.00 2.75 2.81 0 558.00 
16 2.00 1.75 2.00 0 595.98 
17 2.00 0.75 1.00 0 642.27 
18 2.00 3.25 3.50 0 629.14 
19 2.00 0.56 0.07 0 657.21 
20 2.00 5.63 5.11 0 664.79 
21 2.00 0.00 0.00 0 615.86 
22 2.00 1.52 1.28 0 557.56 

12 P1 1:60 1 r~B _,UBE ( S ) 

-;55 ~.Ci)Q "-~~ "-~' e 5811t.llt8 

1;\:~ 
3~~-00 314.13 0 4'1t!s.82: 

DPM1 

461.50 
1.30 
8.12 
4.53 
9.77 

12.95 
3.09 
7.08 

13.38 
6.24 
0.00 
0.00 
8.27 
6.21 

10.04 
5.68 
3.50 
1.44 
6.33 
1.07 

10.68 
0.00 
3.15 

e.oe 
'14e.ee 

Page #1 
User : 5268 

Quench Set: SMGLS02 

2Sigma CPMC 
0.00 10.40 

58.50 0.10 
7.39 4.28 
9.16 3.10 
8.49 o.oo 

14.86 1.59 
11.38 0.10 
11.74 0.10 
8.94 0.10 

10.40 2.60 
8.67 0.00 
0.00 o.oo 
0.00 0.60 
9.23 2.60 
8.63 1.60 
9.47 1.27 
9.10 o.oo 
8.34 0.00 
7.54 2.10 
8.80 0.00 
7.36 0.60 
9.53 0.00 
o.oo 0.00 
8.50 0.60 

7'.7'6 e.ee 
81.56- ~-16 

~~~ {, () 

11Y{ Cj 
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A 



RSDS# 03-TF-0148 RCT: 

43-20 BKG: n .., PROBE 
cm2 Surface Eft: n.s Detector#: 2 1R1 "- AREA: 

... · . ;_ .. ~ 
PROBE .. -\~~~43-at· BKG: .. 

· Surface Eft:,~' 0 ' 58.4 cm2 
. . ~- AREA: 

LOCATION DET# ITEM# DATE TIME CNTS CTTIME dpm/100cm2 

5148 2 6/30/03 12:33 16 300 
5148 2 6/30/03 12:35 2177 60 
5148 2 6/30/03 12:36 2048 60 
5148 2 6/30/03 12:38 2005 60 
5148 2 12:39 2206 60 

11 5148 2 12:58 14 60 
12 5148 2 12:59 12 60 66 

13 5148 2 13:01 11 60 
14 5148 2 13:02 13 60 
15 5148 2 13:03 12 60 66 

U-3 16 5148 2 13:08 3 60 
U-3 17 5148 2 13:09 10 60 
U-3 18 5148 2 13:10 11 60 

19 5148 2 13:12 11 60 
20 5148 2 13:14 12 60 

Pageiof C[ 



· RADIOLOGICAL SURVEY DATA SHEET 
•' LOCATION: (BLDG./AREA/ROOM) , W 

PURPOSE: 

liJAR-iSSm 
OIJ I I 1. 

5 (1 P---0 t::::-Y ? t. -llnl' Ct u.J -o \ 
Ft t2 ~ T 1-L-oa 12... 

MAP/DRAWING 

SGE 

A-T/A C 1{-t-:--O 

RWPNO. 

DATE: 

TIME: 

0 F //J'l !l-Io~ Wtl-~CL- LJA-f!'S W !!If Au:- !2£:5uL7S 

<.. ?~dfJJYl A-L--t4-lt--tn ser ;oo/AJr 

COPY 

LEGEND: # = mremlhr (y) whole body 

#E = mremlhr (13+TJ+y) extremity on contact 
..£.. = mremlhr neutron {!) = swipe number 

r:-1 · ~ or/p =direct cont. L.!J =air sample number v::y measurement in dpmi10Qcm2 

INSTRUMENTS USED 

Serial Number 

ML-9620 (2-98) 



·· :;<1 3 1'"03 -IF -ars-z- Page_of_ 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 
qemovcsu•c vvon ............. u•• R;;;,.ouvcsu•"' Con,Q ...... .:tk .... -Swipes 1u.., .. .,,uvurr1 

Sample# ply Alpha Tritium .,.... ............ 
Swipes (dpm/100cm2) ~ 

Sample# IJI!_ Alpha Tritium ~ ..... , .... ..,. 

1-ZZ- <Ei?E' A-7Tffi ')#_Gl) ON/I :L :\ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
\ 

\ 
\ \ 
\ \ 
\ \ 
_\ 

\ \ 
\ _\ 
\ \ 
\ \ 
\ \ 

".J \ A A} A 
\ _\ 
\ \ 
\ \ 

\ \ 
\ \ 
\ 

.· 
\ 

\ 
\ \ 
\ -~ 
\ \ 
\ \ 
\ ~ 
\ \ 
\ \ 
\ \ 

\ ~ 
\ \ 

!COMMENTS: 

NOTES: 
1. See MD-8003610002 for calculations ofWB, extremity and skin dose rates. 
2. To request RO Count Room analysis for ply, alpha or tritium, leave column blank. Mark column NIA if not needed. If count room printout of results 

are attached, write ·see attached" in column. · · 
3. Annotate special sample type (e.g., soil, Water),-special identifiers or otherwise In Comments. If not needed, mark NIA. 
ML-9620A (4-98) . . ~ ,- . -r: .. 



GW BUILDING CHARACTER/ZA T/ON ALPHA SURVEY UNIT 1 
RSDS#03-TF-0152 RCT: A9ff RCT: <Slvf' 

181 cm2 Surface Eff: Detector#: 

Surface Eff:: Detector # :· · 

CTTIME 

300 

5 60 
2 60 
4 60 
4 60 
2 60 

60 
60 
60 
60 
60 
60 

3 of ~ 



GW BUILDING CHARACTERIZATION ALPHA SURVEY UNIT 1 
RSDS#03-TF-0152 RCT: ~ tJ RCT: ms 

OET# ITEM# DATE TIME CNTS CTTIME dpm/100cm2 

2 60 
4 60 
5 60 28 
4 60 

/ 

Paae. __ ¥_of__ __ g __ 



GW-BLDG CHARACTERIZATION BETA SURVEY UNIT 1 
RSDS# 03-TF-0152 RCT: &:7 A RCT: &<? 

gross count dpml100cm2 

130 

132 60 75 

125 

149 60 
139 60 

60 
60 

6/26/03 60 

22 6/26/03 60 

137 60 

304 60 

> 

. 
• 



Smear Analysis 
Unit Type: LB41001W 

Counting Unit ID: Green 
Data file name: SMEAROOI 

Batch Ended: 6130103 8:26 
Cal. Due Date: 5/1/05 

Serial Number: 261'\.U ~ 

~TP-()152 
Detector 

ID 
AI I 

A2 2 
A3 3 
A4 4 

81 s 
82 6 
B3 7 

B4 8 
Cl 9 
C2 10 

C3 II 

C4 12 

01 13 
D2 14 

03 IS 
04 16 
81 17 

82 18 
B3 19 
84 20 
Cl 21 
C2 22 

~~Joj~3Wr 
Sample· Aloha ActivitY 

ID OPM a 
0.49 2.10 
1.59 1.91 
0.00 2.24 
0.00 1.98 
3.82 2.79 
1.09 2.1.3 
5.34 3.70 

0.00 2.14 
!.OS 2.03 
0.00 1.85 
0.00 2.12 

1.36 2.05 
0.00 2.07 
2.23 3.02 
2.9.3 3.17 
2.99 3.14 
1.90 2.04 
7.09 4.09 
0.00 2.19 
0.00 2.18 
I. OS 2.06 
0.00 1.84 

Beta Activity 
fla~ OPM a fln~s 

1.09 2.29 
0.00 1.79 
0.00 1.92 
0.00 1.3~ 

5.03 3.22 
.3.24 2.80 
2.2.3 2.31) 

0.35 1.84 
2.07 2.1~ 

3.58 2.~6 

0.00 ].9() 

2.SS 2.67 

0.00 2.74 
S.79 2.99 
14.59 4.80 
3.50 2.80 
6.49 3.47 
5.22 3.28 

I.JS 1.98 
S.23 3.06 
4.49 2.75 
2.47 2.30 

~~ 



SO Jun 2003 10:50 TRI-CAR8 - 1.09 
Protocol #: 6 PW H3 #407906 

Time: 2.00 
Data Mode: DPM Nuclide: SMGLS02 
Background Subtract: 1st Vial 

LL UL LCR 
Region A: 0.5 - 18.6 
Region 8: 2.0 - 18.6 
Region C: 40.0 - 2000 

Quench Indicator: tSIEiAEC 
__ __Ex-t-·St"d-Te~---c~ 

~ 03-TF-0152 HARVEY-22 8S8 
·---Cum 1 n es cen ce Cor re~tTon-on--·

Coincidence Time(ns): 18 

0 
0 
0 

Delay Before 8urst(ns): Normal 

2S'l. BKG 
0.0 6.86 
0.0 6.55 
o.o 9.30 

Protocol Data Filename: C:\DATA\PROT6.dat 
Count Data Filename: C:\DATA\SDATA6.DAT 
Spectrum Data Drive & Path: C:\DATA 

S# TIME CPMA CPM8 LUM FLAG tSIE 
-1 10.00 6.86 6.55 0 8 595.96 

0 2.00 417.27 383.11 0 501.80 
1 2.00 4.14 3.86 0 473.26 
2 2.00 1.82 1.33 0 612.39 
3 2.00 4.14 4.00 0 571.76 
4 2.00 7.64 7.45 0 572.11 
5 2.00 3.14 3.45 0 646.40 
6 2.00 6.31 5.70 0 677.62 
7 .2.00 0.00 0.04 7 393.01 
8 2.00 3.14 2.84 0 617.10 
9 2.00 8.48 6.63 42 624.93 

10 2.00 3.14 3.45 0 625.03 
11 2.00 2.78 2.44 0 527.44 
12 2.00 6.81 6.11 0 635.77 
13 2.00 1.83 1.18 0 599.14 
14 2.00 6.14 5.95 0 649.10 
15 2.00 9.93 9.25 0 523.81 
16 2.00 1.64 1.95 0 651.74 
17 2.00 13.54 13.07 0 602.96 
18 2.00 2.14 1.58 0 653.31 
19 2.00 0.00 0.00 0 572.63 
20 2.00 0.00 0.00 0 627.25 
21 2.00 2.60 2.65 0 588.25 
22 2.00 1.64 1.45 0 641.70 

DPMl 

841.89 
8.66 
3.36 
7.90 

14.58 
5.67 

11.14 
0.00 
5.79 

15.54 
5.76 
5.49 

12.37 
3.41 

11.05 
19.68 
2.95 

25.22 
3.85 
o.oo 
o.oo 
4.89 
2.97 

"A9ti 

Page #1 
User : 5268 

Quench Set: SMGLS02 

2SIGMA CPMC 
0.000 9.30 

73.354 1. 70 
10.405 1.20 
8.289 6.20 
9.498 2.70 

10.771 4.20 
8.602 1.20 
9.539 3.20 
0.000 2.20 
8.792 0.00 

15.715 4.70 
8.739 3.70 
9.274 8.20 
9.984 0.70 
8.377 8.20 
9.662 1. 70 

11.986 9.96 
7.980 4.20 

12.358 7.61 
8.171 5.70 
0.000 0.71 
0.000 1.70 
8.767 0.00 
8.039 1.70 
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• ">;~"- • ~·----=-

LOCATION: (BLDG./AREA/ROOM) SURVEY NO. Q_~- T;-CJJ5_'":3 

PURPOSE: RWPNO. .U/4 

UAJrr Z DATE: 01:. . .:L£- 0.3 
TIME: IIPOO 

MAP/DRAWING 

5.()/Zue:;/ k~So INCt/uDeS .5{2/1AJ;J;AJC, 

~F mirroR. WA-'-kwtT--VS LU!-rtl j4-t,L- Re-soL/15 

COPY 

# = mremlhr (y) whole body /\.. 
LEGEND: # E = mremlhr (Jl+n+y) extremity on contact ~ = mremlhr neutron 

K= factor of 1 000 
- • - . - . - = radiological boundary 



Page 2 of ~ I RSDS# 03-/r- 01.5.3 I 
RADIOLOGICAL SURVEY DATA SHEET (cont.) 

Removable Contamination Removable Contamination 
Swipes (dpm/1 00an2) l-"'t~~$.~7t~~ Swipes (dpm/100cm2) ~~~~ 

Sample# ®r tAJph/ ('(iiiiu'!iJ Comments Sample# 13/y Alpha Tritium Comments 

1 - iJJJll l 36_ ~ 
? w~ _3Z_ --'1_ 'V...l/;) 
't ~ 38 \ -~-
A ~ :t_q --'1_ ~ 

" .a r Ml \ ~~ D-
6 ,"'- M _l ").. ...... 

7 nY' A.? \ n'! 
8 ~ 43 _l -.0 
9 (i' 44· \ ~u 
10 ~a A5_ ~f.! 
11 (j ~ .dh t ~ 
1? n .. _A,]_ nt \ 
1~ OJ' AA (lT \ 
14 OJ 4_Q ~ \ 
15 50 \ 
16 ~1 ~~ !;), 

17 ?? "~,N iii'-~ . l ~ :·s 
1A ~1 

~ ii.:, ~-:. 

19 __f;.;l 1\ 
20 /JAHT Z a:; a:; \ 
21 "' 56 \ 
22 

""" 
57 \ 

23 

""' 
1:.,. ... ~ .. ·:;~_ .. 

__58_ \ 

" 
... 

24 :, --. .. 
59 \ 

25 

""' 
_£{}_ \ 

26 "' ~'· ~ .J 
,, 

f\1 \ 
?7 ~~ , ·l "' 2R 

;;,;_; ...... · j 

?g 

""' 
_63_ \ 
1:.4 \ 

~ 

""' 31 

""" 
Ri \ 
~ \ 

32 ~ 
~'1 

""' 34 '\.. 

Jrr \ 
68 \ 
99 \ 

35 

""' 
70 \ 

NiA 
NOTES: 
1. See MD-80036 10002 for c:alaUiions d WB. ectremity and ski'l dose rates. 
2. To request RO count Room analysis for PIT .alpha« trttlum, leave column b11rit. Mark c:o1umn NfAif not needed. If CCU1t room printout of results 
are attadled, wrl1e 'Me attached".ln colwnn. . . _ . __ • ~ •. . 

3. Annotate special sanple type (e.g., soli, wat~. speclalldenUflera « oChelwlse In Ccmmenls. If not needed. nwtt NIA 
- . 

ML-e620 



. GW BUILDING CHARACTERIZATION ALPHA SURVEY UNIT 2 
RSDS# 03-TF-0153 RCT: '&9 A RCT: ~ 

PROBE 
cm2 Surface Eff: Detector#: PJI 

AREA: •, 

PROBE 
:15·8~ cm2 Surface Eft: Detector#: 

AREA: 
.,. 



LOCAnON 

GW BUILDING CHARACTERIZATION ALPHA SURVEY UNIT 2 
RSDS#03-TF-0153 RCT: ~ fJ RCT: '§0? 

DET# ITEM# TIME CNTS CT TIME dpm/100cm2 



GW-BLDG CHARACTERIZATION BETA SURVEY UNIT 2 
RSDS#03-TF-0153 RCT: 2t7f RCT: '§jl; 

LOCATION 

5847 7 

5847 8 

5847 9 6/26/03 1 60 

5847 10 6/26/03 156 60 

5847 11 6/26/03 179 60 

5847 158 60 

179 60 

60 

60 

60 

60 

5847 18 6/26/03 60 

5847 19 6/26/03 169 60 

5847 20 6/26/03 160 60 

5847 6/26/03 205 60 

5847 6/26/03 164 60 

.. 



Alpha/Beta Analysis 

Batch ID: Smear Unit 1 - 200306300722 

Group: E 

Serial Number: 78218-1 ----
Batch ID: ~53 HARVEY-20 BS~ 
Selected Geometry: Swii>dSmear 

E~ciency(%) 

Alpha: 34.73 ± 0.13 

Beta: 46.13 ± 0.13 

Sam11le 1D Carrier ID All! hi _Q Beta 

~ U!rulli 
74 2.19 1.92 0.00 

2 60 2.19 1.92 1.21 
3 52 2.18 1.92 2.58 
4 72 0.00 I 0.00 2.74 
5 18 0.00 0.00 4.11 
6 69 0.00 0.00 4.11 
7 43 2.18 1.92 2.58 
8 14 0.00 0.00 6.85 
9 2 2.19 1.92 0.00 
10 13 0.00 0.00 2.74 
11 65 2.18 1.92 2.58 
12 30 0.00 0.00 5.48 
13 40 0.00 0.00 0.00 
14 93 2.18 1.92 3.95 
15 29 0.00 0.00 0.00 
16 3 0.00 0.00 1.37 
17 61 2.18 1.92 2.58 
18 65 0.00 0.00 2.74 
19 59. 0.00 0.00 1:37 
20 99 4.37 2.72 1.06 

"t::,<y # ~11 

Batch ID: .03-lF-0153 HARVEY-20 BSB 

Count Date: 

Count Minutes: 

Count Mode: 

Operating Volts: 

Cal Due Dates: 

6130/2003 

1.5 

Simultaneous 

1440 

6/19/2004 

Spillover(%) 

Alpha to Beu: 

Beta to Alpha: 

_Q 

0.16 
1.45 
2.05 
2.04 
2.50 
2.50 
2.05 
3.23 

0.16 
2.04 
2.05 
2.89 
0.00 
2.51 
0.00 
1.45 
2.05 
2.04 
1.45 
1.46 

11.39 ± 

0.07 ± 

0.00 

0.00 



:• 

30 Jun 2003 11:56 ALPHA/BETA - 1.09 
Pr-otocol #: 1 PW H3 #403727 

Time: 2.00 
Data Mode: DPM Nuclide: SMGLS02 
Backgr-ound Subtr-act: 1st Vial 

LL UL LCR 
Region A: 0.5 - 18.6 0 
Region B: 2.0 - 18.6 0 
Region C: 40.0 - 2000 0 

Quench Indicator-: tSIE/AEC 
Ext Std Ter-minator"-:-Count 

03-'fF-0153 HARVEY-20 B?JL _______ ) 
Luminescence Cor-rection On 
Coincidence Time(ns): 18 
Delay Before Burst(ns): Normal 

2S'l. 
0.0 
0.0 
0.0 

Protocol Data Filename: C:\DATA\PROTl.DAT 
Count Data Filename: C:\DATA\SDATAl.DAT 

BKG 
6.05 
5.97 

11.24 

S# TIME CPMA CPMB CPMC tSIE LUM 
-1 10.00 6.05 5.97 11.24 652.85 2 

0 2.00 597.53 578.51 0.00 525.17 0 
1 2.00 3.45 3.09 5.76 692.05 0 
2 2.00 4.68 4.34 0.76 674.60 0 
3 2.00 0.45 0.03 0.00 618.95 0 
4 2.00 2.50 2.57 0.00 610.31 0 
5 2.00 3.08 3.16 0.00 675.77 0 
6 2.00 1.61 1.03 0.00 666.36 0 
7 2.00 4.17 3.38 2.76 651.32 0 
8 2.00 0.00 0.03 0.00 545.52 0 
9 2.00 5.45 5.03 1.26 618.55 0 

10 2.00 0.00 0.00 0.00 679.78 0 
11 2.00 5.95 6.03 0.00 641.88 0 
12 2.00 0.45 0.53 0.00 633.53 0 
13 2.00 0.95 1.03 0.00 633.73 0 
14 2.00 1.95 1.57 0.00 699.11 0 
15 2.00 3.09 2.80 0.00 646.44 0 
16 2.00 5.45 5.03 0.00 660.55 4 
17 2.00 0.45 0.53 0.00 654.42 0 
18 2.00 0.45 0.53 0.00 680.73 0 
19 2.00 0.00 0.00 0.00 704.54 0 
20 2.00 0.00 0.00 0.00 682.05 0 

Page #1 
User- : 5268 

Quench Set: SMGLS02 

FLAG DPMl 2SIGMA 
B 0.00 

1315.62 123.04 
6.62 8.88 
9.08 9.51 
0.92 7.97 
5.11 9.03 
5.98 8.83 
3.14 8.23 
8.25 9.47 
0.00 0.00 

11.07 10.26 
0.00 o.oo· 

11.86 10.27 
0.91 7.87 
1.91 8.12 
3.72 8.18 
6.13 9.04 

10.70 9.93 
0.90 7.74 
0.88 7.59 
o.oo 0.00 
o.oo 0.00 

?Jc;ll 

--
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·· ·RADIOLOGICAL SURVEY DATA SHEET 
LOCATION: (BLOGJAREAIROOM) 6 W fW iN (r, 

PURPOSE: /l)~f.5l/m ....Su.J!!.Vt'f lf£.vnLA-TILJA/ 

])~.4/J().J /JE.e ~eve4 ILA,.v &w- 0 I 

MAP/DRAWING 

COPY 

# = mremlhr (y) whole body 
LEGEND: # E = mremlhr (J3+n+y) extremity on contact £. = mremlhr neutron 

@air sample number 
K= factor of 1000 

- . - . - . - = radiol~ical boundary 

INSTRUMENTS USED 

ML-9620 

Page1 of~ 
SURVEY NO. 

RWPNO. 

DATE: 

TIME: /S.30 

=swipe number 

or 113 =direct contamination· 

/(,13 



. ' .. 
Page2 ofJ I RSDS# Q.3- Tf:- 0/..S(p I 
RADIOLOGICAL SURVEY DATA SHEET (cont.) 

Rt::t' tuv-dutt: Contamination 
SWipes (dpm/1 00cm2) 

(W, ~ ~ 

q6,,...,...gu,.. Contaminatio~ 
Swipes \'4JIIIIIUUUIL<J 

-""""""'"'"" \JUII u I"""'"' ~ PIT Alpha Tritium \AlmJ'""'uo 
1-- r---

E.xUAu~"t'"' .. ~ r\ 
? ~~ .;.11PDJ, y ~7 \ ......(/) 
~ ~ ~A-vf~ 38 \ -~-
A ~ .~AtJS_T ~Q \ r,.) 
c .(2 r IAII!~k .41} l .t~rl 
6 ..... ' E:iiJAu..Sr .41 \ ")., ....... 

7 ....,~ -.!>(j I'J'L f_ 42. \ ~ 
8 ~ flc UAUS" .,- .4..1 \ ~ 
9 _Cl ~~1'/JLj_ 44. _u 
10 KV f.l~AuSI .4..'i ~ 
11 (J ~ ~~-~4~ ~ ~ ~ 
1? n. '\, ,iJAJ, 47 _Oj ~ 
13 oi' ~u_At&["_ AR (fj \ 
1.4 ~ "'( .·/MAIN -·· , ·--.... AQ ~ \ 
15 ,~:;,.;:~--~ .- ~50 ~ 
16 .IJT;_.(JJ.I) "1 \' ~ 
17 E.~~AuSr ?? ~i1 I~· A 

""" ';> 

1R ~~ .. ul.A~-r 
--·~ 

1~ C!Ll1L.L1!2 CA ll 
20 .SufJPLi cc \ 
21 "' 56 \ 
22 

""' 
!:.7 \ 

23 

""' 
5& \ 

24 "' 59 \ 
25 

""' 
60 \ 

26 " .61 \ 
?7 ~-. \ I>? 1\ 
?R 

) ,\ 63 \ 
?g 

,_, 

'<... 1>.4 \ 
~ ""- 65 \ 
31 

""' 
~ \ 

32 [\,. ,;j 

3..~ 

""' 
68 

34 .~ 99 
35 ""- 70 

I COMMENlS 

NOTES: 
1. See MD-a0036 10002 for calculations of WB. edremity and ski1 dose rates. 
2. To request RO count Room analysis for PIT ,alpha or tritium. leave c::o1urm blank. Martt column NIA It not needed. If count room printout of results 
we attached • write "see attached" In column. 

3. AnnQtate special sanple type (e.g .• scil. water). speclalldentifJerS or otherwise In Convnents. If not needed, mark NIA 

ML-9620 

\ 
\ 
\ 

\ 



60 

60 

7 

VENT/LA T/ON and DRAINS 

1 60 

5 

3 

9 

0 60 

4 60 
2 60 

3 60 

3 60 

3 60 

" . . 
• 



. . . . 
Batch ID: 

Group: 

Smear Unit 1 - 200306300721 

H 

Alpha/Beta Analysis 

Serial Number: 7_821-8..-I-- ~ 

Batch ID: ~-TF-0156 HARVEY-20 BSB __ ~ 
Selected Geometry: Swipe/Smear 

EOiciency (-Jo) 

Alpha: 34.73 ± 0.13 

Beta: 46.13 ± 0.13 

Sam~lc ID Carrier ID Aml!! _Q Beta 

@PIDl ll!I!!!!} 

33 6.55 333 5.01 
2 19 2.19 1.92 1.21 
3 100 0.00 0.00 4.11 
4 18 0.00 0.00 4.11 
5 65 6.56 3.33 2.27 
6 66 0.00 0.00 4.11 
7 86 4.37 2.72 6.54 
8 56 2.18 1.92 2.58 
9 93 0.00 0.00 6.85 
10 35 2.18 1.92 3.95 
11 6 8.74 3.84 3.49 
12 3 0.00 0.00 1.37 
13 27 4.37 2.72 2.43 
14 77 0.00 0.00 1.37 
15 47 2.18 1.92 2.58 
16 5 2.18 1.92 2.58 
17 11 2.19 1.92 1.21 
18 63 2.18 1.92 5.32 
19 52 0.00 0.00 0.00 
20 30 0.00 0.00 1.37 

Count Date: 

_ CoDDt Minutes: 

CoDDtMode: 

Operating Volts: 

Cal Due Dates: 

613012003 

1.5 

Simultaneous 

1440 

6/19/2004 

Spillover(%) 

Alpha to Beta: 

Beta to Alpha: 

_Q 

2.90 
1.45 
2.50 
2.50 
2.06 
2.50 
3.24 
2.05 
3.23 
2.51 
2.52 
1.45 
2.06 
1.45 
2.05 
2.05 
1.45 
2.90 
0.00 
1.45 

11.39 ± 

0.07 ± 

0.00 

0.00 

~c;fl ~:I} 

Batch ID: 03-TF-0156 HARVEY-20 BSB '147 
~~ ?-t-IJ3 



. ' ..... 

07:03 ALPHA/BETA 1.09 
2 PW H3 #403727 

Time: 2.00 
Data Mode: DPM Nuclide: SMGLS02 
Background Subtract: 1st Vial 

LL UL LCR 
Region A: 0.5 - 18.6 0 
Region 8: 2.0 - 18.6 0 
Region C: 40.0 - 2000 0 

Quench Indicator: tSIE/AEC 
Ext ~td Terfflinator: Count 

c--03~1F-0156 HARVEY-20 .. ESB-
~Ginc i denc.e_I_ime.Jn.~J_; __ .1.8.. -· 

Delay Before Burst(ns): Normal 

25% 
0.0 
0.0 
0.0 

Protocol Data Filename: C:\DATA\PROT2.DAT 
Count Data Filename: C:\DATA\SDATA2.DAT 

Sit TIME CPMA DPMl SIS tSIE 
1 10.00 6.76 19.307 602.53 
2 2.00 380.52 834.99 13.506 527.88 
3 2.00 0.00 0.00 0.000 554.58 
4 2.00 3.24 6.67 9.128 601.57 
5 2.00 0.00 0.00 0.000 499.88 
6 2.00 0.00 0.00 0.000 535.22 
7 2.00 0.00 0.00 0.000 507.11 
8 2.00 2.24 4.68 0.000 585.01 
9 2.00 0.00 0.00 0.000 602.88 

10 2.00 0.00 0.00 0.000 313.31 
11 2.00 0.00 0.00 0.000 543.45 
12 2.00 0.00 0.00 0.000 685.26 
13 2.00 0.00 0.00 0.000 424.66 
14 2.00 0.00 0.00 0.000 557.69 
15 2.00 1.24 2.36 29.692 704.50 
16 2.00 0.00 0.00 0.000 709.62 
17 2.00 0.00 0.00 0.000 708.41 
18 2.00 1.24 2.36 9.630 702.51 
19 2.00 1. 74 3.31 0.000 704.95 
20 2.00 0.00 0.00 0.000 502.27 
21 2.00 2.74 5.26 26.423 691.32 
22 2.00 0.24 0.50 9.630 604.95 

ACJ-fo 

BKG 
6.76 
6.56 

11.00 

FLAG 
B 

Pa e ttl 
User : 526B 

Quench Set: SMGLS02 

;Ju!J~L;_~ ~ J) _] 

5~jle.s 
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