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For total surface activity data collected with the NE Electra, an average one-
minute local area background was determined and subtracted from total surface
activity measurements to obtain net total surface activity results.

Paint/Surface media samples were analyzed by alpha spectroscopy methods.
Individual isotopic data results are contained in Attachments A through D.
Transuranic isotopes are not present in natural radioactivity, therefore no
background concerns exist. Uranium isotopes, though present in nature, are not
expected to exist in significant quantities in paint /surface media samples. As in
surface activity measurements, total reported activity from paint/surface media
sample analyses was evaluated against the applicable uranium or transuranic
DCGLy defined in Section 3.0.

Other than instrument background, which is quantified prior to analysis,
background is not a factor during performance of removable contamination
surveys. Reported values from the removable contamination surveys were
evaluated against the applicable DCGLy defined in section 3.0.

5.0 Quality Assurance/Quality Control

Quality control for each type of instrument utilized in the Annex B survey is
discussed in the sections below. As described in MARSSIM, a data quality
assessment (DQA) was also performed and documented (refer to Attachment H).

5.1 Paint/Surface Media Samples

Quality control for media samples was performed per each survey package.
Measures of laboratory precision and accuracy were assessed per applicable
laboratory procedures. All QA data indicated that sample results were valid
(refer to Attachment H, Data Quality Assessment).

5.2 Removable Surface Contamination

The instruments utilized for removable surface contamination analysis (Eberline
SAC-4) was calibrated with NIST-traceable sources. A daily background and QC
check was also performed. All background and QC checks were within required
tolerances as delineated in the Building 779 CRSP RF/RMRS-97-123.UN (also
refer to Attachment H, Data Quality Assessment).

5.3 Total Surface Activity Surveys

An additional 5% of total surface activity measurements were obtained for quality
control purposes (refer to Attachments A through D). The results from these
measurements were compared to the applicable DCGLyw to ensure survey
compliance (i.e., all QC measurements were less than DCGLyw). All QC
measurements were less than DCGLy (refer to Attachment H, Data Quality
Assessment).
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5.4 Scan Surveys

5.4.1 SCM/SIMS Scan Surveys =~

Quality control surveys for SCM/SIMS scans were performed with a NIST
traceable Plutonium-238 source with an activity of 194,400 dpm. The source,
RFETS ID# RS3911, Manufacturers ID ER716, is a 71 mm x 71 mm
(approximately 50 cm?) plated source. The source manufacturer’s certificate is in
the 779 Closure Project file. Quality control surveys consisted of a minimum of
three measurements of the source by the detector in the configuration used in
the actual survey. SCM quality control surveys were performed with the source
on the floor or wall and the detector assembly moving at the appropriate survey
speed (i.e., 2.5 cm/sec). Corner detector quality control surveys consisted of
measurements of the source placed on a surface and the data acquisition set for
the survey time (i.e., 8 seconds).

A quality control survey was performed at the beginning and end of each detector
use each day and periodically during the surveys. The response of the detector
over the duration of its use became the basis for the detector's efficiency.
Additionally, each survey was evaluated to ensure that it was bracketed by
acceptable quality control surveys. At least two of the three measurements must
fall within the specified tolerance (within 20% of the mean of all quality control
surveys for each specific detector) in order for the data to be considered valid.
The above criteria were satisfied. Therefore, the detector results were
considered valid.

Source checks were conducted daily prior to start of survey, whenever the
detector configuration was changed, and whenever any other electronic
adjustments or maintenance was performed. The mean of the valid quality
control surveys, determined from all acceptable results over the duration of the
survey, was used to establish the efficiency for a specific detector. Attachment
E includes the quality control charts for the SCM/SIMS detectors used during the
survey.

5.4.2 NE Electra Scan Surveys

Performance checks were performed on the NE Electra prior to field use. The
results were required to fall within the established range (+ 20% in acordance
with the applicable Radiological Safety Procedures) in order for the instrument
and the associated data to be considered valid (refer to Attachment H, Data
Quality Assessment).

6.0. Investigation Methodology

Follow up investigations were conducted for each measurement result in excess
of 75% of the DCGLgmc. SCM survey results in excess of 225 dpm/100cm (75%
of the DCGLemc) were investigated by performing a survey of the flagged area
with a hand held instrument, the NE Electra with a DP6 probe.
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Investigation surveys utilizing the NE_Electra were performed by first scanning
the surrounding suspect area to determine e if any elevated activity areas could be
identified. Following the scan, a shielded local area background measurement
(one minute count) and an unshielded direct measurement (one minute count)
were obtained in the area of highest activity identified during the scan.

Remediation and a follow-up survey were performed at each confirmed location
that produced an NE Electra result in excess of 225 dpm/100 cm?.

Each investigation measurement was documented on an investigation form. In
some cases, more than one investigation result was documented for a given
grid..

All scan investigation resuits are presented in Tables 7.5, 7.6, 7.7, and 7.8.

No investigations were required for Total and Removable Surface Activity
because no result was in excess of 75% of the DCGLuw.

One paint/surface media sample result in survey unit 77904 exceeded the
DCGLw. Therefore, eight additional media samples were collected around the
initial measurement to assure the square meter average was less than the
DCGLw of 100 dpm per 100 cm?. The average result was 34.0 dpm per 100 cm?
(including the original sample result). In addition, no smgle measurement
exceeded the investigation action level of 225 dpm per 100 cm®.  Therefore, the
survey unit meets the acceptance criteria for paint/surface media. The
investigation data is presented in Attachment D.

7.0 Survey Results

7.1 Paint/Surface Media Samples

Paint/surface media samples were obtained at each grid location where
paint/surface media existed in accordance with approved instructions in each
survey package, ensuring that the minimum required paint/surface media
samples were obtained for each survey unit. Attachments A, B, C and D, present
results and a data summary of paint/surface media sample analyses for each
survey unit. Alpha spectroscopy was performed to determine the activity of
Uranium-233/234, Uranium-235, Uranium-238, Plutonium-239/240, and
Americium-241. Values for each isotope(s) are reported separately. All reported
values for the four survey units were below the applicable total uranium and total
transuranic DCGLw. The number of media samples obtained was verified to be
adequate by re-calculating the required number of samples with the actual
survey unit sample standard deviation (refer to Attachments A, B, C, and D).
Tables 7.1 and 7.2 summarize the results of the paint/surface media samples.
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Table 7.1
Paint/Surface Media Summary Results for Transuranics

Survey Unit Minimum Maximum Mean Std. Dev. DCGLw
(dpm/100 (dpm/100 (dpm/100 (dpm/100
cm?) cm?) cm?) cm?)
77901 -1.1 13.8 2.8 3.5 100
77902 -0.1 9.9 1.9 3.0
77903 0.1 7.8 1.1 1.9
77904 0.0 34.0 5.1 8.2
Table 7.2
Paint/Surface Media Summary Results for Uranium
Survey Unit Minimum Maximum Mean Std. Dev. DCGLw
(dpm/100 (dpm/100 (dpm/100 (dpm/100
cm?) cm?) cm?) cm?)
77901 3.7 43.3 20.3 12.2 5000
77902 0.2 62.2 21.0 18.0
77903 3.6 46.3 13.1 11.7
77904 2.0 89.5 28.4 254

Detailed sampling instructions and paint/surface media samples results are on
file in the Building 779 project files.

7.2 Removable Surface Contamination Surveys

Removable contamination measurements were obtained at each accessible grid
location in accordance with approved instructions in each survey package. The
minimum required removable contamination measurements were obtained for
each survey unit. Removable contamination survey results are presented by
survey unit in Attachments A, B, C and D. Surveys were performed at each
location from which paint/surface media samples were obtained, ensuring that
the minimum required number of smears was collected for each survey unit. For
those points, measurements were obtained prior to and after the media sample.
For those areas from which no paint/media sample was obtained, a single
removable contamination measurement was obtained. The results of all smears
show that the removable contamination levels met the DCGLw described in
Section 3.0. The number of removable activity measurements obtained was
verified to be adequate by re-calculating the required number of measurements
with the actual survey unit measurement standard deviation (refer to Attachments
A, B, C and D). Table 7.3 summarizes the results of removable surface
contamination surveys.
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Table 7.3
Removable Surface Contamination Summary Results
Survey Unit Minimum Maximum Mean Std. Dev. DCGLw
(dpm/100 (dpm/100 (dpm/100 (dpm/100

cm?) cm?) cm?) cm?)
77901 -1.8 5.7 -0.5 1.9 20
77902 -0.9 3.0 - 0.5 1.5
77903 -0.3 3.0 -0.2 0.4
77904 -3.0 4.8 0.4 3.0

Detailed survey instructions and removable surface contamination results are on
file in the Building 779 project files.

7.3 Total Surface Activity Surveys

Total surface activity measurements were obtained in accordance with approved
instructions in each survey package, at each accessible grid location, ensuring
that the minimum required total surface activity measurements were obtained for
each survey unit. Total surface activity survey results for each survey unit are
presented in Attachments A, B, C and D. Total surface activity surveys were
performed at each location where paint/surface media samples were obtained.
For those areas where no media sample was obtained, a single total surface
activity measurement was obtained. The results of all surveys showed that all
total surface activity levels were less than the DCGLy described in Section 3.0.
The number of total surface activity measurements obtained was verified to be
adequate by re-calculating the required number of measurements with the actual
survey unit measurement standard deviation (refer to Attachments A, B, C and
D). Table 7.4 summarizes the total surface contamination survey results.

Table 7.4
Total Surface Contamination Summary Results
Survey Unit Minimum Maximum Mean Std. Dev. DCGLw
(dpm/100 (dpm/100 (dpm/100 (dpm/100
cm?) cm?) cm?) cm’?)

77901 -9 28 6 10 100
77902 -5 37 5 12
77903 -11 22 4 9
77904 -12 41 5 12

Detailed survey instructions and total surface contamination results are on file in

the Building 779 project files.
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7.4 Scan Surveys

Scan surveys were performed at the required density in accordance with
approved instructions in each survey package. The survey results are presented
in Attachments A, B, C, and D. Survey results are grouped by survey unit. Each
survey unit is divided into a number of subunits, which is typically represented by
a single surface (e.g. floor, wall < 2 meters, wall > 2 meters, ceiling, etc.). Within
each subunit, survey(s) are performed. For SCM scan surveys, a report is
automatically generated. For the NE Electra scan surveys, the results are
reported as < 225 dpm/100 cm® (given that no areas are flagged for
investigation). For both scan methods, survey information is documented on
survey forms and maps. A consistent numbering system established in the Final
Survey Breakdown Structure, Rev 2. is used that identifies the survey unit,
subunit, survey number, and type of detector used.

The scan survey overlay maps (refer to Attachments A, B, C, and D) delineate
the subunit locations so that all surveys can be traced to the location surveyed.
The yellow-shaded areas represent areas requiring 100% scan. The blue-
shaded areas represent areas requiring 10% scan. The required scan frequency
for each survey unit, per the Closeout Radiological Survey Plan for the 779
Cluster, was verified.

Due to the low expected count rate and the random nature of radioactivity, a low
occurrence of individual 100 cm? area false positive results are expected. This
phenomenon is amplified when using the SCM/SIMS system due to the large
amounts of data generated (i.e. a result is recorded for each 25 cm? area
scanned). The utilization of a recount detector allows for a rapid evaluation of an
area that indicates a higher than normal value. If one detector indicates a slightly
elevated reading but the event is not confirmed by the second detector, the
measurement is likely a false positive. Readings that meet an investigation level
with either detector are averaged with the results from the other detector. An
average value in excess of 225 dpm/100 cm? requires an investigation.

Surveys taken with the SCM operating in the timer mode are presented as a
single survey. Survey time for those detectors have been increased to minimize
the probability of false positives. Timer mode surveys are performed when the
cart mounted, motor driven SCM can not physically access an area due to area
size, interference, or accessibility. The timer mode setting was 8 seconds,
providing the same surface area measurement as the time measured by both the
primary and recount operating at 2.5 cm/sec.

7.4.1 Survey Unit 77901 Scan and Investigation Data Summary

Table 7.5 summarizes the SCM/SIMS and NE Electra scans and follow-up
investigations conducted in survey unit 77901:
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Final Scan | Scan Max. Result |Investigation| SCM value Electra Decon Final
Survey Survey | (dpm/100cm?) @ Survey >75% of EMC | Investigation | required Investigation
Number "’ | Date Number | {dpm/100cm?) Result _(y/n) Value
(dpm/100cm?) (dpm/100cm?)
00422700 7/7/99 171 n/a n/a n/a no n/a
00465400 | 7/6/99 171 n/a n/a n/a no n/a
00465500 | 7/6/99 171 n/a n/a n/a no n/a
00465600 7/6/99 170 n/a n/a n/a no n/a
00465800 7/6/99 137 n/a n/a n/a no n/a
00465900 7/6/99 137 n/a n/a n/a no n/a
00485300 7/6/99 163 n/a n/a n/a no n/a

(1) - The first six characters represent the survey subunit number. The last two numbers represent the detector type.
(2) NE Electra scan results are reported as < 225 dpm/100 cm? when no areas are flagged.

(3) One-square meter averages are verified as less than 75 dpm/100 cm? when individual measurements in excess of
100 dpm/100 cm? are present.

Detailed scan survey instructions and results are on file in the Building 779
project file.

8.0 Conclusion

All survey/sample data collected from the Annex B interior surfaces of Building
779 were collected in accordance with the Closeout Radiological Survey Plan for
the 779 Cluster and approved survey instructions. All data was verified and
validated as described in Attachment H) and therefore is considered acceptable
to demonstrate compliance with release criteria.

All survey/sample results meet the DCGLs as defined by the Closeout
Radiological Survey Plan for the 779 Cluster. Therefore, the Annex B interior
surfaces are suitable for unrestricted release.



[0

ATTACHMENT B
Survey Unit 77901 Data Summary
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~ Final Status Surveys
‘ Software Quality Control Bldg 779 Cluster
Rocky Mountain . ".Cb’e‘Ckhs"t" - .
R M R Remediation Services, L Verification of Calculations

. . protecting the environment

Check List for - Title: Verification of Calculations used in Computerized Spreadsheets & Databases
REQUIREMENTS: Kaiser-Hill Team Quality Assurance Program, Rev. 8, 3/99

ASSESSMENT ITEMS

Engineering/Calculations Sowex B
FINAL REPORT (Title & date: (igprr Zar =zt Baper s X2 777, ,,@W,Zgg— )

g <Ps
Are all equations, that support final status survey decisions, stated in the report2-.. K ...... R ST @ N

SPREADSHEET/DBASE (FILE NAME {e.g., “Workbook”, if EXCEL} & date): 772/ 2## <pawtt)s LS )
fre St f, Ly Sonrs” <y BIRETES —3

Ind1v1dua1 Work Sheets (w1th1n the “Workbook” listed above) /é"” sy Mt 5/ z7%/
Title: " prmppsr 7o [ah -~ % s )
Title: “2pr s’

14

Title: _ " 757  Aespurs
Title: ” <pewe 272 ”
Title: " By & Momyy Bwirs”
Y gkt MY D
Are all equations listed in the report, that were used in spreadsheet software, ﬁ
IN

accurately written within the spreadsheets?.........ccviiiiiiiiiii e

In general terms, list the types of algonthms used (e.g., unit conversion of pCi/g to
dpm/100cm?):__ My :

_Lompezentss |

_Loypprond o~ R S Lomprw

Are inputs, as defined in equations referenced above, clearly defined & labeled by ’
PATAIIEIET . ettt ettt e ettt et e tteteaaan s s aeen et e ne e enenasaaasnenessuosenesreetseasnsnsssnsnssasansnnssnsonnns @

Inputs (hSt Of)/ lbz"'-z77u..z-mé4£:—34/‘~

e pperes (o

Outputs (list of): //ﬂ,«;!, 7‘,541 Lwenngiss z,g/,z Hery Sowrs //27/,/// ///b,/ My, St s

S7p  Zeiptrpnls

COMMENTS
INDEPENDENT REVIEW
By: & = LetrR / / %{,#k) 747 77
Print Name Slgnature Verification Date

SQA-779 B Annex3.doc
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ATTACHMENT C
Survey Unit 77902 Data Summary
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Final Status Surveys

‘& Software Quality Control Bldg 779 Cluster
A , -Checklist ,

Rocky Mountain . . . .
R M R Remediation Services, L Verification of Calculations

. . . profecting the environment

Check List for - Title: Verification of Calculations used in Computerized Spreadsheets & Databases
REQUIREMENTS: Kaiser-Hill Team Quality Assurance Program, Rev. 8, 3/99

ASSESSMENT ITEMS
Engineering/Calculations

FINAL REPORT (Title & date: /ey m Zap varey FntT <1 B2 776 //:'V//g& Z )

~

7 <, 7
Are all equations, that support final status survey decisions, stated in the report?=........... ,Z ...... S e, @/ N

SPREADSHEET/DBASE (FILE NAME {e.g., “Workbook”, if EXCEL} & date): 77X puw awn®}. X4 S )

Individual Work Sheets (within the “Workbook” listed above)
Title:  _gruwmenr zp
Title: _ Zz#t maeky
Title: _7=¢ Apurs
: Title: _'@/g W viid Y AE eSS ([ ‘/JA(. /-/59 - éfilm o /fo 7
Title: B & o Hrerrs
SRE fduspr  FRA
Are all equations listed in the report, that were used in spreadsheet software,
accurately written within the spreadsheets?.............ooiiriiiiiiiiiiiiii e @ N

In general terms, list the types of algorithms used (e.g., unit conversion of pCi/g to
dpm/100cm’):. 04, dove ZS Z7H Cwrexswuss | PESRPTYE _sATE, Leenk ew Brkind
Lotrbrrinls
£ /c/j e Zo ey

Are inputs, as defined in equations referenced above, clearly defined & labeled by

PATAMIEIEI?. ..o eteeeeieeeneeeeueneneesereneaenensnaeeeneneneasasenesensnsonrnsaeresnsnsansssnranaens b eeeterenarentareraecannnen @ N
Inputs (listof):_ £P#  cr Wésé/rwu b Lf’ﬂzp/\ SHRLE LTS (/zfm Sozeiw FIRmnc)

12, 2 Y e :
Are outputs (results of the calculations) as defined in the equations above, clearly defined ,
and labeled by parameter?. ... ... e et a et aa e e @I N
Outputs (list of): //’/7/;(/[ 75K, Kooy B A 7Y B At A A, V. Z 7

7P _DFYS
COMMENTS

INDEPENDENT REVIEW / ’
By: R % AR / / Zae gZé ) / 72772
Print Name /Sénature Verification Date

SQA-779 B Annex3.doc



ATTACHMENT D
Survey Unit 77903 Data Summary



8Jo0 [ 93ed
d yusuoeny

=M 90 0} [enb3 4o uey] J8)EdID)
=M195090 10 %00L> PUB %G/<

=M190(d J0 %G/ 03} |enb3 1o uey] sso7

1L

:§3d02 ¥010D

Aday ajgereny 1seg

viva €06.. LINN AJAANS

2%



8 J0 7 93eq
d uwyoeny

LW 00}/wdp 00k M190a ;w200 mdpl 0008 | M1900
W2 001/wdp 6’} A3aais LW 00}/wdp L1 A3a aLs
W9 00}/wdp V'l NE WO 004/wdp Vel NET
WO 00}/wdp 8. XYW WO 00}/wdp €9y XYW
W9 00}/wdp 10 NIN WO 001/wdp 9'¢ NIN
S)inSay dlueinsuel] [ejo| SJNsSay wniuein [elof

paute}gQ J2quinN painbay saqunN

Ll Sl so|dwes eipapy
KiAOY o|duwieg eipaiy

W2 00}/wdp 0z M190a LW 001/wdp 00l M190a

OINVENSNYYL OINVHNSNYYL
W0 00}/wdp 70 A3aais WO 00L/wdp 6 A3aQ als
W9 00}/wdp 20 NV3N W 00}/wdp v T
W9 001/wdp z'l XYIN W0 00L/wdp (4 XVYIN
W0 00}/wdp €0 NIN W2 001/wdp b NIN

pauielqQ JoquinN palinbay pauielqQ JoquinN | pasinbsy JaquinN
JaquINN
Ll Ll Ll Sl

SjusluaINSEa| AJIANIOY 9|EACWIDY

Sjuowiainses|\ AJIAI}0Y 99eHNG [BJ0]

}99ySs |eArouddy pue Alewwing ejeq 0622 Hun AsAing

x4



q wsuryoeny

Soesia

SjuswvINSE3l j03U0) fIend SJUSWSINSES AIARDY 80eng (B}

,IH'EE L o w %% ol
// // ///////////%&/////// €l o g 66/82/90 6¥G1
////////////////////////////////////////////////// i o i i
NN\ : o ° | oomaso | o e
NN . o N o
Ll i o v | oomemo | o '
7///////////////////////////////////////////////// ; o v | Gomemo | o o
AN N ” R °
N NN i o v | Gomemo | o ’
///////////////%%//////////////////////////////////////// ; o v | Gomam | o :
w//////////////w%///////////////////////////// 3 o R °
NN o i °
//////////////////////////////////////%//////////// v o 0| comeeo | o i
NN , o s ;
////x//////////%/////////////%////////////////////// ¢ ” e | oo | ov :

WIN VIN 1120 A VIN VIN v12°0

:(pyo) Aousroy3

VIN VIN 66/€/2L VIN VIN 66/92/01

za)eqg enqg ‘[ed

€ VIN VIN 08ee 4 YN VIN 6¥G1

# JuswInsu|

{wd>) pbyg eaty €307 8q01d 94 /m eN933 AN (wdd) pbyg eaisy |eooT 8q0id 9da /m enos|3 IN

:|opo 1919

Kaming jonuo0n Aend Aanung Ajianoy aosepng [ejo)

s}insay uoneulwejuo adeunsg |ejol 622 Buipiing £06.L hun Aeaing

AE



T

mmmmmmm

mmmmmmm

mmmmmmm

mmmmmmm

(wdo) jJoN pajunog ajecl| Jequiny jeuwss | JRqUNN
uoIEed0T JBd3 WS

syinsey Jeaws 6./ Bulpiing £06.L Hun Aeaing



8JO ¢ a5eg
 Wowydeny

0L 2./ Se zl ¥920 €600 Lyz-wiy
) ze £0- zvz'0 [020°0-| ovz/eET-Nd
/] 86 | 1z BV o610 [89e0| 8€z-n
. 7 12 10 8020 [6000] ste-n llep yinos
V7% \\ 1Z 6% o ge'sL 9610 [89e0 | pez/eee-n | 200200 L ‘171 Wooy
| vo P 80 00 SeL'0 0000 Lyz-wy
2/ \\\\\\\\\\\\\\\\\ 1l 10 8810 | 2100 [ ove/eET-nd
) Ly ] 90 £l 8600|6120 8fZN
7 777 7 v z0- €20 |9200-| ggzn _ Bueg
Y ) ge o z6'9 levzolweso] vezeee-n | 200900 9 L/} Wooy
v v 1z L0 oez0 [ €800 | Lye-wy
7./ 7////’/’// €T €0 €920 {G€0°0- | ove/6ET-Nd
/7 ¢8 | 12 L'y \r20 | L0  8een
.7 7 L'e ¥'0- 15£°0 [or00-] _ sez-n leM yinos
\\\\\\\\\\\\\\\\\\\\ ] L'e 9Y oy zL'0L | 16e0 | €€5°0 | vez/ieez-n | 200°S00 S ‘L7 ] Wooy
Iy @ 60 00 0810 [600°0-| 1ve-wy
) \\\\\\\\\\\\\\\\\\\\ ¥'0 Z0 ¥80°0 | €00 | O¥2/6E2-Nd
770 IS | S0 02 2600 | sO¥ 0| 8een
7.7 Ll 00 /2200100 sezn Bunied
% 0l 9¢ oy €/'6 [zozo|eeso] vez/eeen | 200400 % ‘L | Wooy
| so V7 /] 91 €0 G9z0 [€500 | Lvz-wy
) €1 20 G120 | €£0°0 | ove/6EZNd
7/ 'S L0 Ge oLLolo/s0] 8cen
.. " | G\ 10 Zrc 01200 | gezn lIeM uinos
777 \\\\ Ll gL ov ¢zs |1/z0l9620] vez/eez-n | 200°E00 ¢ 121 Wwooy
90 V7 0 ¥0 9010 | 6£00 [ Lyz-wy
2 \\\\ 2 €T Z0 2520 | 2200 | ovz/6EZ-Nd
/4 goL | £z 3V ¥S5z0 | 5€50 | 8een
2. 6L L0 eizoloLo0-|  sezn Buiied
2/ \\\\\\\\\\\\\\\\\\ /] 8¢ 09 or 0s'0L | ¥er0| 2990 vezieez-n | 00200 Z 'L/} Wooy
vy Gl S0 8910 [ /500 [ |pz-wy
\\\\\\\\\\\\\\\\\\\\\\\\\ ] 22 90 g¥20 | €900 | ove/eeT-nd
7} vL ] 91 Sy 1810 | 6670 8cZ-N
777 91 Z0 1810 [ 8200 geen leM uinos
) ee 4 or 6£0L | €260 | €0£0 ] pET/EESN 200100 L ‘1] 1 Wooy
004="790a 0005="1900 (;wo00}/widp) (;wooorwdp) | (u) vIuv (6) (Bnod) | Bnod 3anonNN Gl I1dIAVYS JLIS HIGWNN NOILdIY¥OS3a
(wooor/wdp) IVLOL]|  (wo00kwWdP) | yaw g3 vINILST 3Q19NN Jovd4uns | LHOIBM | vaw NOILLYOO1 NOILYOO1
DINVNNSNVYL V101 WNINVEN IYNaIAIGN! F1dWVS

s}insay a|dweg eipajy pijogauled 62, Buipjing £06.. 3un Aaaing

7¢



830 9 a3ed
 juauyoeny

0l
2

7.
Vi

N\

i

2.
\\\\\\\\\\\\\\\\“\\\\\\\\\\\\\\\\\
/I
7./ 7/
Y.
Ii\\\\\\\\\\\\\\\\
27 %
7 9t |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
§§§
7 I
2. 2~
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
72
\\\\\\\\\\\\\\\W\“\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
7
| eo0 | ]
.
0L |
.
Vi
gL
7
W\\\\\\\\\\\\\\\\\\\&%
H§§
.
\\\\\\\\\\\\\\\\\!I
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
]

NN

NN

N\

NN

]

A\

A\

\

\\\

;\k&

\

00:=#7900
(;wo00)/wdp) T¥LOL

JINVAUNSNVAL IVLIOL WNINVYN

2 1 90 90¢0 (¥l 0 Ly
ol 0 0610 | 290°0 | OFZ/6ECNd
L' 02 locoloset 8¢c-N
¢l 10 9¢¢0 [0L00 Geen
vl g9 oy 289 1/2¥C0 061} | ¥EC/EECN 20010
90

142

Bunied

'L/} wooy

i 00 ¥60°0 | 000°0 LyZ- Wy
0l ¥ 0 9910 | 650°0 | OFc/6eC-Nd
90 LT 6800 |8¢r0 8¢c¢-N
cl 1 0- G610 [910°0- geen
vl Ll or €C'/ |6IC0 | P00 YEC/EETN c00€l0

€l

Bunied
'Z.1 wooy

80 A} 1610 {8€00 LWy
0 €0 060°0 | 2900 | OFc/ece-Nd
60 €¢ ¢il¢0|6v¥50 8€d-N
[ ¢0 84¢01¢v00 gean
0l 9¢ or 8/ [1€20|/€90] ¥E€2/€ECN ¢00¢lL0

4"

Buied
‘ZL) wooy

L0 00 8¢1°0 | 0000 Lygwy
€l €0 €9¢°0 | /90°0 | ove/eed-nd
6v ¥€2°0 159960 8c¢-N
90 201 08lL0 §eeNn
4 oy 266G {vEC0|/¥80 [ ¥EC/EEC-N c00'110

L

Bumed
‘L /1 wooy

L0 161 0[LLLO Lpouy
¢0 €€2°0 | 9€0°0 | 0Fd/6€2-Nd

L EvCc0 10171 8€¢-N
10 €y 0 1€01L0 Gegn
68 or 9¢' . |evCc0o|0ivL | YET/EETN 00010

0L

Buiied
'L/l Wooy

N O (L0 10 O (O JA O (N
A5 ol Rl ol ol bl ol o (@ ) | o

L€ 6600 ]€/00 Lyc-uy
98 LYy 0020 |0LL'0 | OFe/eECNd
WA (A4 G/1018850 8cc-N
68 L0 8020 [£100- GeZ-N
Iy GEl (014 286y | 9600 |9le0 | veEC/EECN ¢00°600

IIBA Yyinos
L.} wooy

80 00 111010000 Lpe-wy
80 90 0LL0}1800 | 0re/eecnd

80 0s S0L0/0040 8€¢-N
80 00 501010000 gecNn
vl 9¢ oy r€'8 |¥6L°0 [96V°0 | ¥EC/€EC N €00°800

8

Buiied
'L/} wooy

(;wo001/widp) (;wopopwdp) | (ul) VIV (B) (6nod) | Bnod 301790N a1 31dINVS 3LS
VAW a31vIILS3 309NN 20v4uNs | LHOIAM | VAN
IYNAIAIGNE

YISNNN
NOILVO01
I1dNVS

NOLLdRIOS3a
NOLLVOO1

s)nsay o|dwes eIpajy PIioSAuled 6. Buipling €062 Mun Aening

LC



8 Jo £ 98ed
d weunypoeny

2.7/, | . 7.7 \\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

e oo \\ \ \ \
- s, .
-

\ \\\\\\\\\ . \
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\ o \\ _ \
\\\\\\\\\\\\\\\\w\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ & . \\\\\\\\\\\\ \ \
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\ \\\\\\\\\§ \

777 7
0o 7 z'l 00 8600 [0000] lvz-wy

72 \\\\\\\\\\\\\\\\ 2 L2 €0 G210 | 2z00 [ ove/eeznd
7/ Syl Ll 29 /€10 (91501 8czn IEM

\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\ Ll L 0- 2610 [7000-] gezn . 8 100Q Jse3
7))/ zz v'8 o 107l [€81°015690]| veg/eez-n | 200°LLO Ll L/} WooY
H\\\\\\\\\\\\\\\ 58 vz 7120|0900 | IpZ-Wy
\\\\\\\\\\\\\\\\\ 7 Ll 10 ¥61°0 | 2100 | Ove/6€2-nd
D % L9 z'se /910 [2e90| 8ez-n

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ v/ vl /810 [9€00] Gezn IIEA uinos
77,77 /7 €6 96l o Le'ov | eez0 |e6v0 | vezieez-n | 200940 ol 1| Wooy
0 O L0 00 9110 [0000] Ivz-wy
7, 0l Z0 G/1°0 | 2200 | ovz/ece-nd
7 /I S0 89 ¥800 |0ZLL | 8ezn

_ \\\\\\\ | S0 L0 800 [¥2L 0| Gez-N _ Buiey
7,7 5 S0 z. o 6.9 |+¥800|o0ceL | vee/cee-n | 200'SLO Gl L2} wooy

00L=" 1900 000s=" 1900 A w00} /wdp) Aquoo Ljwdp) AN:: vINY (6) (B1od) Bnod 3AoNN a) 3NdWvS 3LIS HIGNNN NOILdINOS3a
(;wooornudp) TvroL|  Gwoook/wdp) | vaw g3iviies3 3aI19NN Fovauns | LHOEM | VAW NOLLY201 NOILYD01
JINVHNSNYHL IVLOL NNINVHN IVNAIAIONI F1dANVS

\

N

\

DN

N\

\\

s)nsoy a|dwies eIpaly pIoSAuUled 6. Buipjing 0622 Hun Aoaing



g Jo g aed
d wowydeny

‘sishjeue 21dojosi Joj paaieoal ajdwes yoes Jo sjyblam ay) pue suaaios pel 1o}
jonbije yoes jo syybiom ayy Jo WS ay} st suole|nojed ANAIOE auj) Joj pasn ajdules Yyoes jo wbiem [ejo auy ()

10'vl 66°Cl ¢00°210 Ll ¢810L L00°LLO Ll
Leov 62'SY 200910 9l L¥2oL 100910 9l
6.9 8L°G 200'sL0 Gl G6S00°1L L00'SL0 Gl
L€°9 9e’g ¢00'¥1i0 14 9/00'L L00'¥L0 14’
YA 619 200¢lo €l Gleo'L L00'ELO €l
8Ly L€ zoo'zio 4" 1800°L L00°2Lo [4?
¢6'S 18V ¢00°LL0 L ceELoL 100°LLO L
9e’.L 9€'9 200010 ol ¥000°L L00°0L0 ot
Z8'6v 0g'sy £00°600 6 69101 100°600 6
ve'8 A2 200800 8 Lol 100°800 8
ge'gl eevl 200°200 L 1€co’L 100°200 L
26'9 18§ 200°900 9 66¥0°'}L 100°900 9
ZLol oL'6 200°500 g 6¥co’L 100°500 G
€L'S 69t 20000 17 0Lv0'L L00'¥00 14
€C’L L¢9 200°c00 ¢ G0co'L L00°€00 €
0s0l 6v'6 200200 [ 8/10°L 100°200 [
6€°0l 1€'6 200°'100 L 1/610°L L00°L00 }
swelb sweib ybiap juang JoquinN  |swesb ‘yybrop JUdaAg JaquinN
qubiapn le1ol | sisAjeuy ardojos) uoneso] |Buiusaudg pey uonRes0
a|dweg ajdwesg
(+) Nns 601.V66 ¥IGINNN NI 60L.V66 HITINNN NIY

joays ejeq 3ybiop ajdwes 622 Buip|ing £06.L Mun Asaing



Final Status Surveys

“ Software Quality Control Bldg 779 Cluster
A . Lhecklist

Rocky Mountain . . .
R M R Remediation Services; L Verification of Calculations

. . . profecting the anvironment

Check List for - Title: Verification of Calculations used in Computerized Spreadsheets & Databases
REQUIREMENTS: Kaiser-Hill Team Quality Assurance Program, Rev. §, 3/99

Yo

ASSESSMENT ITEMS
Engineering/Calculations

FINAL REPORT (Title & date: wzmy Aup Spgey Zpars 4 »oc 777, Sk B )
Are all equations, that support final status survey decisions, stated in the M ....... %5 Z‘ ............ @ N

SPREADSHEET/DBASE (FILE NAME {e.g., “Workbook”, if EXCEL} & date): 7 %05 pe % Zvstmnls  FLS )

Individual Work Sheets (within the “Workbook™ listed above)

Title: _ omwpwer =5

Title: Dett_ —Sprictrely

Title: 7= Kesvios

Title: _ _<uppr Z#r#

Title:  Zopr ¥ hmy Aesirs

St Lbeny P
Are all equations listed in the report, that were used in spreadsheet software, @
. N

accurately written within the Spreadsheets?.........oo et sr e eeene 4

In general terms, list the types of algorithms used (e.g., unit conversion of pCi/g to
dpm/100cm?):__ APH, Lot Z5~ 2o Lhesidsenis  Ziae s <SS 3 Lagt s @éww

g 2 e DL
ZZL—MM v

Are inputs, as defined in equations referenced above, clearly defined & labeled by
e 111 1 o TP OISR PR PN @/ N
Inputs (list of):__ (2 couar e/ son o Fresn) =

77

Ll citnee” S, Covepy 8 rm/ S

Are outputs (results of the calculations) as defined in the equations above, clearly defined

Outputs (list of): HPH , TES, )17/ 4% //a*y/f}f Spwtis  ervyrs , W, A s

COMMENTS
INDEPENDENT REVIEW / / / . )
By £ 5 LukeR / s Fga (%) 1___ 147
Print Name “Signature Verification Date

SQA-779 B Annex3.doc



ATTACHMENT E
Survey Unit 77904 Data Summary
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ATTACHMENT F
Verification of Survey Design



Survey Area: B Building: 779

Survey Unit (s): 77901

Post Survey Paint/Media Sample Summary Statistics Calculation Verification

Worksheet ;

Step 1:

Conduct a preliminary data review: (the mean, standard deviation, and median of the 77901 media sample
(paint) data are calculated on the “Survey Unit 77901 Data Summary and Approval Sheet." Because all media
sample results are less than DCGLy (less than 100 dpm/100 cm® for transuranics and 5000 dpm/100 cm? for
uranium), the survey unit meets the media sample release criterion.

Step 2:

Select the statistical tests: The one-sample sign test was selected to assess the data, with « = 0.05 and p =
0.05. The number of sample points calculated (see “Media Surface Activity Measurement Calculation
Worksheet”) was based on the use of this test.

The performance of the sign test was not necessary due to the fact that each individual net result was less than
the DCGLw. Thus, the sign test would result in the rejection of the nuil hypothesis, and conclude that the median
concentration of residual radioactivity in the survey unit is less than the DCGLw.

Step 3:

Step 3:

Verify the assumptions of the test: The assumed data variance, as indicated by the assumed standard
deviation (see “Media Surface Activity Measurement Calculation Worksheet”) was verified by re-calculating the
required number of samples with the ACTUAL survey unit standard deviation.

The actual media (paint) sample standard deviation for transuranics for 77901 is: 3.5

The actual media (paint) sample standard deviation for uranium for 77901 is: 12.2

Thus, the ACTUAL required number of samples is as follows:

Al = (DCGL mepia - LBGR mepia)! SD mepia

AlSiransuranics = 17 = (100 dpm/100cm? — 40 dpm/100cm?)/3.5 dpm/100cm?

ABuranium 246 = (5000 dpm/100cm? — 2000 dpm/100cm?)/12.2 dpm/100cm?

Where:

A is the relative shift or the resolution of measurements in units of measurement
uncertainty

DCGL mepia is the media sample derived concentration 9uideline value (DOE Order 5400.5 tota; surface
contamination limit equals 100 dpm/100cm* for transuranics and 5000 dpm/100cm* for
uranium per the B779 Cluster Radiological Closeout Survey Plan)

LBGR weoia is the lower bound of the gray region — the lower bound of the range of values of the
parameter of interest in a survey unit where the consequences of making a decision error is
relatively minor (set equal to the value utilized in the original sample size calculations).

SD menia is the ACTUAL standard deviation of the 77901 samples.

Determine the Sign P value by looking up the relative shift (A/8) in Table 5.4 of MARSSIM (the Sign P value is
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median is actually at the LBGR). The Sign P value from Table 5.4, equals 0.998650 for a relative
shift of 3.0 (The actual value approaches one. The highest published value is utilized for conservatism).

Determine the number of media samples for the applicable survey unit using the following MARSSIM, Section
5.5.2.3 formula that is based on Plutonium and Uranium contaminants not being present in the background:

Continued

N = (1.645 + 1.645)? / 4(Sign P - 0.5)




I

Survey Area: B Building: 779

Survey Unit (s): 77901

Post Survey Paint/Media Sample Summary_Statistics Calculation Verification

Worksheet
N = (1.645 + 1.645) % 4(0.998650-0.5)* = 10.9
Where:
1.645 is the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan
Sign P equals 0.998650

Step 4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3.
N=109*12=13

Conclusion: Utilizing a conservative relative shift value of 3.0, a minimum of 13 Media (paint) samples were required
in 77901.

Step 4:

Draw conclusions from the data: All sample results are less than DCGLw. The minimum number of required
media samples were collected. Thus, survey unit 77901 complies with the media sample release criteria.

9/24/9¢

T Ddte

°I/ 3’0/“?

Date




Survey Area: B Building: 779

Survey Unit (s): 77902

Post Survey Paint/Media Sample Summary Statistics Calculation Verification
Worksheet

Step 1:
Conduct a preliminary data review: (the mean, standard deviation, and median of the 77902 media sample
(paint) data are calculated on the “Survey Unit 77902 Data Summary and Approval Sheet." Because all media
sample results are less than DCGLw (less than 100 dpm/100 cm? for transuranics and 5000 dpm/100 cm? for
uranium), the survey unit meets the media sample release criterion.

Step 2:
Select the statistical tests: The one-sample sign test was selected to assess the data, with « = 0.05 and 8 =
0.05. The number of sample points calculated (see “Media Surface Activity Measurement Calculation
Worksheet”) was based on the use of this test.

The performance of the sign test was not necessary due to the fact that each individual net result was less than
the DCGLw. Thus, the sign test would result in the rejection of the null hypothesis, and conclude that the median
concentration of residual radioactivity in the survey unit is less than the DCGLw.

Step 3: :
Verify the assumptions of the test: The assumed data variance, as indicated by the assumed standard
deviation (see “Media Surface Activity Measurement Calculation Worksheet”) was verified by re-calculating the
required number of samples with the ACTUAL survey unit standard deviation.

The actual media (paint) sample standard deviation for transuranics for 77902 is: 3.0
The actual media (paint) sample standard deviation for uranium for 77902 is: 18.0

Thus, the ACTUAL required number of samples is as follows:

A8 = (DCGL mepia - LBGR mepia)/ SD menia

AlSiansuranics = 20 = (100 dpm/100cm? — 40 dpm/100cm?)/3.0 dpm/100cm?
ABuranium = 187 = (5000 dpm/100cm? — 2000 dpm/100cm?)/18.0 dpm/100cm?

Where:

A/S is the relative shift or the resolution of measurements in units of measurement
uncertainty

DCGL mepia is the media sample derived concentration guideline value (DOE Order 5400.5 total surface
contamination limit equals 100 dpm/100cm® for transuranics and 5000 dpm/1 00cm? for
uranium per the B779 Cluster Radiological Closeout Survey Plan)

LBGR wmepia is the lower bound of the gray region — the lower bound of the range of values of the
parameter of interest in a survey unit where the consequences of making a decision error is
relatively minor (set equal to the value utilized in the original sample size calculations).

SD meDia is the ACTUAL standard deviation of the 77902 samples.

Determine the Sign P value by looking up the relative shift (A/8) in Table 5.4 of MARSSIM (the Sign P value is
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median is actually at the LBGR). The Sign P value from Table 5.4, equals 0.998650 for a relative
shift of 3.0 (The actual value approaches one. The highest published value is utilized for conservatism).

Determine the number of media samples for the applicable survey unit using the following MARSSIM, Section
5.5.2.3 formula that is based on Piutonium and Uranium contaminants not being present in the background:

Step 3: Continued

N = (1.645 + 1.645)% / 4(Sign P - 0.5)




Survey Area: B Building: 779

Survey Unit (s): 77902

Post Survey Paint/Media Sample Summary Statistics Calculation Verification

Worksheet
N = (1.645 + 1.645) %/ 4(0.998650-0.5)° = 10.9
Where: . .
1.645 is the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan
Sign P equals 0.998650

Step 4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3.
N=109°12=13

Conclusion: Utilizing a conservative relative shift value of 3.0, a minimum of 13 Media (paint) samples were required
in 77902. '

Step 4:
Draw conclusions from the data: All sample results are less than DCGLw. The minimum number' of .required
media samples were collected. Thus, survey unit 77902 complies with the media sample release criteria.

4/20/99
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Survey Area: B Building: 779

Survey Unit (s): 77903

Post Survey Paint/Media Sample Summary Statistics Calculation Verification
Worksheet

Step 1:
Conduct a preliminary data review: (the mean, standard deviation, and median of the 77903 media sample
(paint) data are calculated on the “Survey Unit 77903 Data Summary and Approval Sheet." Because all media
sample results are less than DCGLy (less than 100 dpm/100 cm® for transuranics and 5000 dpm/100 cm? for
uranium), the survey unit meets the media sample release criterion.

Step 2:
Select the statistical tests: The one-sample sign test was selected {o assess the data, with o = 0.05and 8 =

0.05. The number of sample points calculated (see “Media Surface Activity Measurement Calculation
Worksheet”) was based on the use of this test.

The performance of the sign test was not necessary due to the fact that each individual net result was less than
the DCGLw. Thus, the sign test would result in the rejection of the nuil hypothesis, and conclude that the median
concentration of residual radioactivity in the survey unit is less than the DCGLw.

Step 3:
Verify the assumptions of the test: The assumed data variance, as indicated by the assumed standard
deviation (see “Media Surface Activity Measurement Calculation Worksheet”) was verified by re-calculating the
required number of samples with the ACTUAL survey unit standard deviation.

The actual media (paint) sample standard deviation for transuranics for 77903 is: 1.9
The actual media (paint) sample standard deviation for uranium for 77903 is: 11.7

Thus, the ACTUAL required number of samples is as follows:

A5 = (DCGL meoia - LBGR mepin) SD mepia

Aldtansuranics = 32 = (100 dpm/100cm?® — 40 dpm/100cm?)/1.9 dpm/100cm?

ASyranium 256 = (5000 dpm/100cm? — 2000 dpm/100cm?)/11.7 dpm/100cm?

Where:

AB is the relative shift or the resolution of measurements in units of measurement
uncertainty

DCGL mepia is the media sample derived concentration 2quideline value (DOE Order 5400.5 totazl surface
contamination limit equals 100 dpm/100cm® for transuranics and 5000 dpm/100cm® for
uranium per the B779 Cluster Radiological Closeout Survey Plan)

LBGR mepia is the lower bound of the gray region — the lower bound of the range of values of the
parameter of interest in a survey unit where the consequences of making a decision error is
relatively minor (set equal to the value utilized in the original sample size calculations).

SD mepia is the ACTUAL standard deviation of the 77903 samples.

Determine the Sign P value by looking up the relative shift (A/3) in Table 5.4 of MARSSIM (the Sign P value is
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median is actually at the LBGR). The Sign P value from Table 5.4, equals 0.998650 for a relative
shift of 3.0 (The actual value approaches one. The highest published value is utilized for conservatism).

Determine the number of media samples for the applicable survey unit using the following MARSSIM, Section
5.5.2.3 formula that is based on Plutonium and Uranium contaminants not being present in the background:

Step 3: Continued

N = (1.645 + 1.645)? / 4(Sign P - 0.5)




Survey Area: B Building: 779

Survey Unit (s): 77903

Worksheet
N = (1.645 + 1.645)%/ 4(0.998650-0.5)° = 10.9
Where:
1.645 is the alpha and beta decision error value (95% confidence) per the B779 Cluster Radiological
Closeout Survey Plan )
Sign P equals 0.998650

Step-4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3.
N=109*12=13

Conclusion: Utilizing a conservative relative shift value of 3.0, a minimum of 13 Media (paint) samples were required
in 77903.

Step 4:

Draw conclusions from the data: All sample results are less than DCGLw. The minimum number of required
media samples were collected. Thus, survey unit 77903 complies with the media sample release criteria.
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Survey Area: B Building: 779

Survey Unit (s): 77904

Post Survey Paint/Media Sample Summary Statistics Calculation Verification

N e e

Worksheet

Step 1:

Conduct a preliminary data review: (the mean, standard deviation, and median of the 77904 media sample
(paint) data are calculated on the “Survey Unit 77904 Data Summary and Approval Sheet." Because all media
sample results are less than DCGLyw (less than 100 dpm/100 cm?’ for transuranics and 5000 dpm/100 cm? for
uranium), the survey unit meets the media sample release criterion.

Step 2:

Select the statistical tests: The one-sample sign test was selected to assess the data, with o =0.05 and f =
0.05. The number of sample points calculated (see “Media Surface Activity Measurement Calculation
Worksheet”) was based on the use of this test.

The performance of the sign test was not necessary due to the fact that each individual net result was less than
the DCGLw. Thus, the sign test would resuit in the rejection of the null hypothesis, and conclude that the median
concentration of residual radioactivity in the survey unit is less than the DCGLw.

Step 3:

Step 3:

Verify the assumptions of the test: The assumed data variarice, as indicated by the assumed standard
deviation (see “Media Surface Activity Measurement Calculation Worksheet”) was verified by re-calculating the
required number of samples with the ACTUAL survey unit standard deviation.

The actual media (paint) sample standard deviation for transuranics for 77904 is: 24.9
The actual media (paint) sample standard deviation for uranium for 77904 is: 42.7

Thus, the ACTUAL required number of samples is as follows:

A8 = (DCGL mepia - LBGR meoia)/ SD meDia

AlStansuranics = 2.4 = (100 dpm/100cm? — 40 dpm/100cm?)/24.9 dpm/100cm?

Adyranum =70 = {5000 dpm/100cm? — 2000 dpm/100cm?)/42.7 dpm/100cm?

Where:

A/ is the relative shift or the resolution of measurements in units of measurement
uncertainty

DCGL mepia is the media sample derived concentration guideline value (DOE Order 5400.5 total surface
contamination limit equals 100 dpm/100cm” for transuranics and 5000 dpm/1 00cm? for
uranium per the B779 Cluster Radiological Closeout Survey Plan)

LBGR mepia is the lower bound of the gray region — the lower bound of the range of values of the
parameter of interest in a survey unit where the consequences of making a decision error is
relatively minor (set equal to the value utilized in the original sample size calculations).

SD mepia is the ACTUAL standard deviation of the 77904 samples.

Determine the Sign P value by looking up the relative shift (A/8) in Table 5.4 of MARSSIM (the Sign P value is
the estimated probability that a random measurement from the survey unit will be less than the DCGL when the
survey unit median is actually at the LBGR). The Sign P value from Table 5.4, equals 0.977250 for a relative
shift of 2.0 (selected due to the fact that a relative shift for 2.4 is not available in table - for conservatism). Note
that a separate test for uranium values is not performed because the relative shift is greater than 3.0. Thus, the
plutonium data will result in the most number of samples.

Determine the number of media samples for the applicable survey unit using the following MARSSIM, Section
5.5.2.3 formula that is based on Plutonium and Uranium contaminants not being present in the background:

Continued
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Survey Area: B Building: 779

Survey Unit (s): 77904

Post Survey Paint/Media Sample Summary Statistics Calculation Verification
Worksheet

N = (1.645 + 1.645)* / 4(Sign P - 0.5)°

N = (1.645 + 1.645) %/ 4(0.977250-0.5)* = 11.9

Where:

1.645 is the alpha and beta decision error value (95% confidence) per the B779 Ciuster Radiological
Closeout Survey Plan

Sign P equals 0.977250

Step 4: Increase N by 20% to allow for missing or invalid data points per MARSSIM, Section 5.5.2.3.
N=11.9%12=14.28

Conclusion: Utilizing a conservative relative shift value of 2.0, a minimum of 15 Media (paint) samples were required
in 77904.

Step 4:

Draw conclusions from the data: All sample results are less than DCGLw. The minimum number of required

media samples were collected. Thus, survey unit 77904 complies with the media sample release criteria.
i
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ATTACHMENT H
Data Quality Assessment



(pl/

DATA QUALITY ASSESSMENT

1.0  INTRODUCTION

Data used in making management decisions for waste management remedial actions must be
of adequate quality to support the decisions. Adequate data quality for decision-making is
required by applicable RMRS and K-H corporate policies (RMRS, 1998, §6.4 and K-H, 1997,
§7.1.4 and 7.2.2), as well as by the customer (DOE, RFFO; Order O 414.1, Quality Assurance,
§4.b.(2)(b)). Regulators and the public also expect decisions and data that are technically and
legally defensible. Verification and validation of the data ensure that data used in decisions
resulting from the FSS are usable and defensible.

Verification and validation (V&V) of this Closeout Radiological Survey Report (CRSR) are the
primary components of the DQA. V&V constitutes the cornerstone of the DQA because
statistical tests and background determinations relative to decision-making for radiological
survey units were not implemented nor required per the approved CRSP for the 779 Cluster.
Instead, measurement results were compared, on a one-to-one basis, with free-release criteria
given in DOE Order 5400.5. The FSS results could, theoretically, be used to conduct Sign
Tests for decisions, but because all individual measurements were less than the DCGLy, the
survey units meet release criteria without further data reduction. The DQA presented in this
Attachment supports conclusions in the report through implementation of the guidelines taken
from the following MARSSIM sections:

§4.9, Quality Control

§8.2, Data Quality Assessment

§9.0, Quality Assurance & Quality Control

Appendix E, Assessment Phase of the Data Life Cycle
Appendix N, Data Validation using Data Descriptors

The MARSSIM-recommended criteria for V&V of final status survey data, listed above, are
concisely summarized in Table H-2. The MARRSIM criteria are listed across the top of the
table whereas the project’s proof of implementation is listed along the left-hand side of the
page. Note that 1 or more “checks” per column exhibit compliance with the MARSSIM criteria,
which are listed per column.

2.0 VERIFICATION OF RESULTS

Verification ensures that data produced and used by the project are documented and traceable
per quality requirements. Verification consisted of reviewing the project’s data relative to three
subsets: 1) radiological scans with the SCM/SIMS, 2) static surveys for removable and total
contamination, and 3) radiochemical data resulting from samples taken and subsequently
analyzed via alpha spectrometry. Verification confirmed that

e Chain-of-Custody was intact from initial sampling though transport and final analysis;

o preservation and hold-times were within tolerance

o format and content of the data are clearly presented relative to goals of the project,
i.e., to determine, with at least 95% confidence, that the survey units of interest
(Building 779 B Annex) are adequate for radiological free release.

Attachment H
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Verification of the Building 779 B Annex FSS data also confirmed quality records representing
implementation of the following quality controls:

calibrations (radiochemistry & surveys), for accuracy

laboratory control samples (LCS -- radiochemistry), for accuracy
blanks (radiochemistry), for accuracy

duplicate measurements (radiochemistry & surveys), for precision
chemical yield (radiochemistry), for accuracy

count times (radiochemistry & surveys), for sensitivity

sample preparations (radiochemistry), for accuracy, representativeness

SCM data were systematically managed and verified as follows:

¢ A survey summary sheet was generated for each survey unit.

¢ The survey summary sheet was developed from the Batch Table functions in the SIMS
software. The Batch Table will ist whether any flagged values exist in a survey.

e The presence of a flagged value determines whether an investigation was needed for the
survey. This status determines the location of the survey information in the electronic
database as well as the file cabinet.

¢ Thus, the presence of electronic and paper files can be correlated to the Batch Table as an
ongoing file system accounting method.

e The survey summary sheet, ordered by survey unit, is maintained at the front of the
electronic database file structure as well as in the file cabinet.

Areas requiring 100% survey coverage were verified as follows:

¢ An overview map was developed for each survey unit.

¢ The overview map served as an index of the subunits, and defined the subunit boundaries.

o Every survey map used to document Electra as well as SCM scan surveys was reviewed
against the overview map for coverage.

o Because every survey map was correlated to a survey form, and all survey forms were
inventoried via the survey summary sheet, 100% coverage of every subunit was assured.

Areas requiring 10% survey coverage were verified as follows:

e The area covered by the survey was summed for each subunit that required 10% coverage.

e The subunit size was electronically calculated in Turbocad using scaled maps.

¢ The sum of all subunits in the survey unit that require 10% coverage was summed.

e The area surveyed was divided by the sum of the 10% subunit size to determine the percent
surveyed.

Upon completion of the data management activities listed above, an independent peer review
was performed on each surveys package.

In summary, the verification confirmed that documentation and quality records are intact for the
project, which in turn corroborates implementation of the required technical quality controls and
administrative requirements, particularly verification of those documents and records that will
ultimately support the CERCLA Administrative Record. All relevant Quality records associated
with the Building 779 B Annex D&D final status survey decisions will be submitted to the RMRS
Records Center for permanent storage within 30 days of the conclusion of the 779 project.
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3.0 VALIDATION OF RESULTS

Validation consists of a technical review of all data that directly support the FSS decisions, so
that any limitations of the data relative to project goals are delineated, and the associated data
are qualified (caveated) accordingly. Data were validated relative to

1) the DQOs of the project as defined in the CRSP for the 779 Cluster (i.e., did the final
data achieve the initial DQOs of the project?), and

2) quality criteria discussed throughout various sections in the MARSSIM (sections
noted previously).

MARSSIM criteria for the broad topic of “data quality assessment” used in final status surveys
generally falls within the generic categories of quality assurance, quality control, data validation,
and data assessment (including verification and validation). Table H-2 provides a “crosswalk”
that lists the primary MARSSIM sections and generic data quality criteria (at top) and their

. corresponding implementation via the CRSP, CRSR, and project files.

All of the significant MARSSIM criteria listed in Table H-2 are summarily discussed within the
“PARCC Parameters” section. PARCC parameters are congruent with “data descriptors” in the
MARSSIM parlance and address characteristics of the data that must be defined for scientific
integrity and defensibility. Recall that at least one “X” in each column of the table constitutes
achievement of the MARSSIM quality objective (vs. one “X” in each row). The next section,
which addresses the PARCC parameters -- Precision, Accuracy, Representativeness,
Comparability, and Completeness, will also include discussion on bias and sensitivity, two more
data descriptors emphasized in MARSSIM.

Validation of data to K-H contractual requirements (K-H Statements of Work) is currently
performed on a site-wide basis at ~25% frequency by the K-H Analytical Services Division.
Satisfactory validation at this frequency indicates that subcontracted labs are operating
competently relative to industry-wide standards, and more specifically, that sample custody and
analytical procedures are implemented under defined quality controls on a sitewide
programmatic basis. Sitewide data validation coupled with annual lab audits provides the
inference that all analytical and radiochemical results not specifically validated, are represented
by the percentage that is validated. Radiochemistry performed for this FSS was verified as
meeting K-H contractual requirements -- Module RC01-B.3 for alpha spectrometry (4/24/98 and
Module 9, 7/6/98).

PARCC PARAMETERS

PRECISION

Fundamental reproducibility of measurements, at levels near MDA and between different .
types/brands of instruments, are discussed at length in the “B779 Final Status Survey Meeting
Resolution of CDPHE/EPA/IVC Comments, 6/30/99”, which is included as Appendix 5 to the
Closeout Radiological Survey Report for Building 729.

1) Radiological Surveys

Attachment H
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Precision of the radiological instrumentation was satisfactory based on tolerance charting of
daily source measurements for each individual sensor used on the project, which includes all
measurement types (scans and static measures for total contamination, swipes for removable).
Adequate precision was established through instrument performance within a +20% range as
defined by measurement results compared to a standard source value. Based on standard
protocol (Radiological Safety Practices) any measurement exceeding the defined tolerance
limits required corrective action (repair or replacement) prior to the instrument’s use in final
survey.

For the SCM, three (3) measurements were taken for each QC check “episode”, i.e., before and
after each set of measurements per work shift (Millennium QAP, 3/99). Of the 3
measurements, 2 measurements had to pass specifications. Performance checks performed
on the SCM are shown in the respective control charts (Attachment H).

Duplicate measurements were acquired total surface activity measurements at >5% frequency
per survey unit. All duplicate measurements were within tolerance based on the acceptance
criterion that both results be below DCGLy, (note that, even if populations were “significantly”
different between real and duplicate results, if both duplicate and real population statistics are
less than action levels, the difference between duplicate and real values is, ultimately,
insignificant relative to free-release decisions).

2) Radiochemistry

Results from laboratory duplicates indicate adequate reproducibility based on duplicate results
within statistical tolerance values (>90% confidence of equivalency between the original sample
and the duplicate). Although blind duplicate samples were not acquired for determination of
overall project precision, agreement between the multiple samples to within a range less than
the DCGLy indicate that reproducibility is adequate for project decisions (i.e., relative to free-
release of materials).

ACCURACY (and Bias)
1) Radiological Surveys

Accuracy of all radiological surveys is satisfactory based on implementation of protocols
covering calibrations (at least annual) and periodic checks (at least daily). All instrumentation
except the SCM/SIMS is controlled through (RFETS) site-specific procedures (e.g., RSPs),
whereas the SCM/SIMS is controlled through the subcontractor's (Millennium Services Inc.)
QAP and associated SOPs. Calibration and calibration check results were within the RFETS
and industry-standard requirement of 20% of the applicable reference standard values. Full-
scale, multi-point calibrations provided accuracies of £+ 10% prior to use of hand-held survey
instruments in the project, consistent with guidelines put forth in ANSI-N323. All protocols that
control instrumentation accuracy are included in the reference section, and may be referenced
through the site document control system (site documents) or in the 779 Project File
(Millennium QAP).

Distance measurements recorded by the SCM/SIMS are within 3% of actual dista_nceg for
mapping and location purposes, as documented in the "Incremental Encoder Calibration
Verification Data Sheet."
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Some bias may be indicated within control charts of the SCM (Attachment G), with runs of data
below or above the reference standard value. However, given the overall low values of the data
sets relative to the free-release criteria and the low probability of false negatives, the potential
biases do not impact the ultimate project decisions of compliance with free-release criteria for
the 4 survey units of interest for B Annex. Potential low biases in recount results — where
recounts were performed with a hand-held instruments (Electra) following elevated counts
(above action- or investigative-levels) by the SCM — have been concluded as insignificant,
primarily based on the higher sensitivities of the hand-held instrumentation, where lower values
would be expected if contamination was, in fact, absent. Comparability of these instruments,
their results, and the role of measurement uncertainties in evaluating bias were have been
addressed in related documentation (Appendix 5 of the Building 729 Closeout Report).

2) Radiochemistry

Accuracies of radiochemical results were within tolerance and acceptable based on the
associated results of LCS and calibrations at the lab. Preparation blanks also confirmed that no
significant cross-contamination occurred in the analysis process. Uncertainties of the
radiochemical results are quantified for each sample by both 2-sigma error (probabilistic) and
Total error (systematic + probabilistic). Uncertainties associated with the alpha-spec analyses
were within standard industry magnitudes and did not adversely impact project decisions.

REPRESENTATIVENESS
Samples and surveys are representative based on the following criteria:

o familiarity with facilities -- multiple walk-downs and collaborations by management
and technical staff;

implementation of industry-standard Chain-of-Custody protocols;

compliance with sample preservation and hold times;

documented and (site) approved methods:

radiochemistry - alpha spectrometry via K-H Module RC01-B.3 (4/24/98)
radiological surveys - K-H RSP 7.02

compliance with the CRSP (RMRS, March 1999) -- reviewed & approved by
technical and management consensus prior to implementation

COMPLETENESS

The data set for this project is complete, with respect to both samples acquired and associated
quality records (“data packages”) resulting from the characterization process. Table H-1
summarizes the minimum required number of samples or surveys, the actual quantity of
samples or surveys to date, and whether DQO’s were achieved.

Table H-1 Data Completeness Summary

Rad Measurement Type Required # of Actual # of Samples/ Comments
Samples/ Surveys ‘" Surveys

Survey Unit 77901

Shonka: SCM/SIMS (total) | 100% areal coverage- | 100% areal coverage” DQO achieved
NE Electra (total) 13 25 DQO achieved
Eberline SAC-4 (removable) 13 25 DQO achieved
Radiochemical 13 23 DQO achieved
Survey Unit 77902
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Shonka; SCM/SIMS (total)

100% areal coverage”

100% areal coverage”

DQO achieved

NE Electra (total) 13 20 DQO achieved
Eberline SAC-4 (removable) 13 19 DQO achieved
Radiochemical 13 18 DQO achieved

Survey Unit 77903

Shonka: SCM/SIMS (total)

>10% areal coverage’

>>10% areal coverage’

DQO achieved

NE Electra (total) 13 17 DQO achieved
Eberline SAC-4 (removable) 13 17 DQO achieved
Radiochemical 13 17 DQO achieved

Survey Unit 77904

Shonka: SCM/SIMS (total)

>10% areal coverage”

>>10% areal coverage’

DQO achieved

NE Electra (total) 13 24 DQO achieved
Eberline SAC-4 removable) 13 24 DQO achieved
Radiochemical 13 22 DQO achieved

(1) see "Summary Statistics Calculation Verification Worksheets." - Attachment F.

(2) MARSSIM guidelines are 10% to 100% for Class 2 units; Radiological Engineering professional judgement
(stated in the CRSP) yielded ~100% coverage for floors and walls to 2m height; 10% of remaining room surface
areas.

Consistent with EPA’s G-4 DQO process, the sampling design was optimized through back-
calculating actual measurement results (acquired during final status survey) and comparing
model output with original estimates. Use of actual sample/survey (result) variances in
MARSSIM’s DQO model provided confirmation that an adequate number of samples/surveys
had been acquired. Inputs required for decision-making, as stated in the original (planning)
DQOs, were acquired, including coverage of originally-planned 3-dimensional boundaries of
the structure. All radiological results are valid without qualification, and form data sets with
adequate quantities and quality of data for free-release decisions on the four survey units of
interest.

COMPARABILITY .
All results presented are comparable with radiological survey and radiochemistry data on a site-
and DOE-complex wide basis. This comparability is based on:

use of standardized engineering units in the reporting of measurement results

e consistent sensitivities of measurements at approximately 50% or less of the DCGLw
(approximately 50% or less of the DCGLgmc for scans)
use of site-approved procedures (RSPs)
systematic quality controls
thorough documentation of the planning, sampling/analysis process, and data
reduction into formats designed for making decisions posed from the project’s
original data quality objectives.

SENSITIVITY

Adequate sensitivities, in units of dpm/100 cm® were attained for all surveys and radiochemical
methods implemented based on MDAs at 50% of the transuranic DCGLy (< 50% DCGLgyc for
scans). The nominal MDAs for each survey and radiochemical method are summarized as
follows:

e SCM/SIMS - scan surveys/total contamination: <225 dpm/100<;m w/ >90%
confidence (relative to false negative) and <275 dpm/1 00cm? w/ >95% confidence
(relative to false negatives)
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e Surveys (Eberline SAC-4) - removable contamination: 10 dpm/100cm?
e Surveys (NE Electra) - total contamination: 50 dpm/100cm?
¢ Radiochemistry (alpha spec) - total contamination: <10 dpm/1OOcm2

In summary, the data presented in this report have been verified and are qualified as

valid and complete for comparison with free-release criteria (action levels) as stated in the
original DQOs. All media sampled and surveyed, relative to both total and removable alpha
activities, yielded results less than action levels for the associated contaminants of concern.
Therefore, the Survey Units in question meet the free-release criteria with the confidences
stated in this section and throughout the report.

4.0 OTHER QA ELEMENTS

Adequate implementation of the ten quality elements required by DOE Quality Assurance Order
(414.1) was corroborated through the verification and validation process described above. The
ten DOE quality elements, or criteria, are inherent within the MARSSIM guidance, as DOE was
a co-authoring organization to the MARSSIM. Quality elements deserving emphasis include
qualifications of project personnel and additional controls in the areas of engineering design
and computer software.

All personnel performing quality-affecting activities within the FSS project were qualified to
perform their specific tasks. Suitable training and qualification documentation for personnel
performing the work, from the laborers to technical professionals to management, is
documented in several ways. T&Q status for personnel is included in the Building 779 Cluster
Closure Project Health & Safety Plan (Rev. 6, 18 August 1998) and personnel dossiers
controlled by company-specific Human Resource departments.

Software quality control for the SCM/SIMS is chronologically documented and archived within
the QA/QC folder (for Millennium Services) of the Project File. Software used to reduce data
from radiochemical sampling and hand-held instrumentation was modified to record
verifications and any alterations to calculations following V&V of the calculations. Details of the
verification process were also improved through use of a checklist, which was completed and
filed with each survey package.
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Two (2) QA (independent) assessments were performed on the Building 779 D&D Project
prior to composition of the B Annex Closeout Radiological Survey Report. Surveillance RMRS-
99-0167 focused on records management while Surveillance RMRS-99-0139 addressed data
quality of the Building 729 final status survey. Both surveillances incorporated review of data
and records relative to quality requirements. No deficiencies were identified for the Building
729 DQA, though several potential improvements were noted based on the independent
verification performed by MacTec. The records surveillance noted deficiencies in limited
aspects of data traceability, but corrections (to data forms) were in progress at the time of this
report. Additionally, control of new data forms designed for the project by Millennium was not
fully implemented, but revisions to the Millennium QA Plan should correct the deficiency prior to
the next Closeout Survey Report issued for the 779 Cluster.
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