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HDP-PR-FSS-701, Final Status Survey Plan Development 
APPENDIX P-1 

FJNAL STATUS SURVEY SAMPLING PLAN FOR SOIL SURVEY UNITS 

Survey Area: LSA-05 

Survey Unit: 0 I 

Description: Barns and Cistern Open Land Area 

DeS<:riotion: Red Room Roof/ Limestone Fill/ Cistern Bum Pit Area 

J. Veri.('y Survey Unit Isolation & Control 
a. Survey Unit properly isolated and/o r controlled (indicated by outlin.iog the area with green i-ope and 

posting the appropriate signage) as required by HDP-PR-HP-602, Data Package Development and 
Isolation and Control Measures to Support Final Status Survey? Yes~ Noc] 

(If "No", discontinue sw-vey design until area turnover requirements have been meL) 

2.. Evaluate Final RemedlaJ Action Support Survey (RASS) Data 
a. Number ofRASS Samples: 19 
b. Record analytical results and summary ~ta.ti.sties for ea.ch RASS sample 

U-234 U-235 U-238 Tc-99 Th-232 Ra-226 
(pCi/2.) (oCi/e.) {oCi/e) (oCilR) CoCi/g) (oCi/g) 

Minimum < MOA < MOA < MOA -1. 40E- Ol - 3.70 E- Ol -3. 9 4[•: - 0 ;? 

Maximwn l. l9r.+OJ 6 . . l 7E-01 2. 47E..-Q0 9.96 t;:a 0 0 2 . 77£-01 5. lS1: 1:1 

Mean 4.63 E+OO l.64E-0 1 ?. . ?.4E-Ol 4 .65E+OO - 5 . <;4 .E-02 1 . 80E-01 

Median 3. 9 !-.P. •00 1.22E-Ol < MOA 4.24E+OO -4. tl t;.t,:- 02 l. 92E-01 

Standard J. 798+00 1. 60£- 01 6.81E-01 2.66E+OO 2 . 1 1£-01 1. 52E-Ol 

Deviation 

c. Are all RASS results less, or equal to the appropriate DCGLw? 

d. If "No", have remaining locations of elevated concentration been evaluated? 
(lf "No", discontinue survey design until investigation is complete.) 

Yes I!!:: N ofF] 

NIA~ Yes~ Nor) 

e . Have elevated areas identified by gamma walkover surveys been investigated? Yes~ Noe] 
(If "No", then terminate survey design and perform additional invesli.gation and repeal the pJaru,ing process) 

f. Are the Initial C haracterization and RASS data sufficient to support FSS Design? YesZ] Noe] 
(Tf"No", terminat.c survey design, perform additional characterization or remediation and repeat the planning 
process.) 

3. Dermc the Survey Unit Oassificatlon 
Write a short description of the survey unil based on historical use and remedial activities: 

LSA 05-0 I consists ofLinestone Fill Area fl I, the Cistern BwTI Pit and the Red Room RoofBwial Pit Please 
see Appendix P-3 for further infonnation on the historical use and remedial act1Vities for th is area. 

ClassiJication: Survey Unit Area (m2) : 1781 .0 

a. Has the Classification changed from the Initial Classification as indicated in DP Ch. 14? Yes[[] Nol0 
(lf"Yes", then include a copy of Appendix P-5, Survey Unit Cfassificcmon Change Form.) 

Quality Record Westinghouse Non-Proprietary Class 3 
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APPENDIX P-1 

FINAL STATUS SURVEY SAMPLING PLAN FOR SOIL SURVEY UNITS 

b. Is the Survey Unit area less than the maximum size for the Classification? YesP] No[F] 
(If "No", then tenninate survey design and evaluate dividing the survey unit into multiple survey units.) 

4. Define the Surrogate Evaluation Area (SEA) 
a Select the appropriate SEA as input to calculating scan sensitivity and variability in the RASS SOF. 

Plant Soils SEA r Tc-99 SEA ~ Burial Pit SEA Fl 

5. Define Final Survey Unit Conditions 
I[] No Excavations, Paved/Partially Paved or Excavated but not Back.fiJled 

~ Excavated and to l:>e Ba.ckfi.lled 

[CJ Excavated and Backfilled 

Note: If a portion of a Survey Unit is paved, then Surface Soil strata begins at the bottom of the paved surface 
and extends l 5 cm from that point below grade. The lower depth of the Root Strata rem ains at I . 5 m 
below grade. ·n,e pavement is then treated as a separate structural Survey Unit within the Survey Area 

6. Def"me the Type of FSS Samples and Measurements 
a_ Select the appropriate types of samples and measuremenLc; for FSS of this Survey Unit that corresponds 

to the final cond ition and survey classification of the Survey Unit. 
Not Excavated, Paved/Partially Paved or Excavated and to be Backfilled: 
Excavated but not Ba.ckfilled: 

p Surface Soil (< 15cm) Samples. 

~ Root Strata Soil Samples composited from 
15cm to I.Sm. 

Note : u· the SOF of the Root Strata ~ample 
exceeds 0. 5, a composite sample is collect 
from 1.5 meters to an appropriate depth (deep 
stratum) 

Excavated and Backfilled 

F Core through back.fill layer to the lowest 
point where remediation occurred and 
composite a sample from a coring that 
extends one meter deeper than the lowe!.t 
point where remediation occurred. 

~ Surface Soil Samples taken from any remaining 
surface soil strata and Rool Strata Soil Samples 
taken al the same locations as Swface Samples, 
composited over the entire root strata. 

~ Root Strata Soil Samples composited from exposed 
grade to 1.5m and Deep Strata Soil Samples taken at 
the same locations as Root Samples of the top 15cm 
of the deep strata 

~ Deep Strata Soil Samples of the top 15 cm of the 
exposed Deep Strata. 

Scan M easurements : 

IE] 

lrl 

100% Scan Coverage of Exposed Soil. 

% Scan Coverage of Exposed Soi l. 
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FINAL STATUS SURVEY SAMPLING PLAN f 'OR SOIL SURVEY UNITS 

7. Define Derived Concentration G1lideUne Levels (DCGL) 
a. Select the appropriate OCGL for each Radionuclide of Concern (ROC) based on the corresponding 

SEA and the Uniform Conceptual Site Model (CSM). 

U-234 
U-235 
U-238 
Tc-99 

• lfTc-99 was measured during the c haract.erization/RASS survey, theo the "Measure Tc-99" DCGLs 
will be used from Appendix A of HDP-PR-fSS-701. 

• I.fTc-99 was not measured in the cbaracteri.zation/RASS survey, then the modified U-235 DCGL 
("Infer Tc-99") will be used from Appendix A HDP-PR-PSS-701. 

Surface Strata Root Stral.a Deep Strata 1 Uniform 
(oCi/g) foCi/2) (oCi/g) (pCi/g) 

508.S 235.6 872.4 195.4 

1 2 1.4 3.3 1.2 
297.6 183.3 SS I. I 168.8 

151 30. I 74 25.1 
Th-232 + C 4.7 2 5.2 2 

Ra-226 + C 5 2.1 5.4 1.9 

I. The Deco Strata OCGLs corrcsoond to the Excevation Scenario OCOL from Aoocndix A of HDP-PR-FSS-70 l. 

NOT[: The Uoiform DCCL will be used to calculated the number of sa mple$ in the statistical survey populatioo. 

8. Calculate the Number of Samples in the Statistical Survey Population 

NOTE: 11,e Statistical Survey Population is routinely derived based on the Uniform DCG L. 
• AJternatively, if the Survey Unit excavation ex.tends into multiple CSMs (e.g. surface, root & 

deep), then the DCGL(s) from the most limiting strata can be used with the equal.ions below; OR 
• lftbe excavation significantly extends into the deep strala, then the alternate approach presented in 

section 8.2.5 of HDP-PR-FSS-701 may be used for determ ining the mean SOF and weighted 
standard deviation th.at accounts for the reduced dose fro m the deeper surface, i.e ., by weighting 
the Root stratum and Excavation DC GLw values. 

• TI1e values used in the following equations (SOFmean and osoF) can be found in the tahles from 
Section 2b and Se<..1.ion 7a. 

a. Calculate a mean SOF for the characteriz.ation/RASS survey data set. 

SOF Cone 0 •2 :i,a Conc 0 _= Cone 0 _13, ConcT•-9 ~ Concn-z,z + Conc11a. u 6_ . = +-- --+ - + +--~ ~ - . 
M.., DCGL 0 .u, DCGLu-ns OCGL 0 _2.n DCGLT,-1>1> DCGL-n,_132 DCGL.Ro-n6 

Lower Bound of the Grey Region (LBGR) = SOFMc1r1 = 0.26 

b. Calculate the mean and standard deviation in the SOF for the cbaracterization/R.ASS s urvey data. sel. 
NOTE: For the calculation of SOFMean and CJsoF , include the concentration for Tc-99 if it was measured. If 

Tc-99 was not measured., include the modifi ed U-235 DCGL and omit Tc-99 concentration term. 
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FINAL STATUS SURVEY SAMPLING PLAN FOR SOIL SURVEY UNITS 

Sw-vey Unit <JsoF = 
Background <J soF= 

0.19 

0.22 

,/ Used in work.sheet survey design 

r J 
~ 

c. Define the Decision Errors. 
Type J E,rnr = 0.05 Type 11 Error= 0. 10 
NOTE: The Type U Error is set a1 0.10 mitially but it may be adjusted with RSO concurrence. 

d. Calculate the Relative Shift. 

R 
' 

. Shift l • LBGR cattve =~~~ 

CTs01 

Relative Shift - 3.33 
e. Is the Relative Shift between I and 3? Yes[F NoR 

• If "Yes", then continue to step I Of. 
• If ''No", then adjust the LHGR as necessary to achieve a rclAtive shift between I and 3. ln order to 

accomplish this, the LBGR may be set as low as the MDC for the anaJyticaJ techn ique. 

Adju'lted LBGR = 0.43 

Adjusted Relative Sh.ift = 3.00 
f. Detennine the Nurnber of Samples (N for the Sign test or N/2 for the WRS test) required 

corresponding to the Type I error, Type U Error and the Relative Shift. 
• If the Sign Test has been chosen as the statistical test, then use Appendix E of HDP-PR-FSS-701 to 

determine N. 
• If the WRS Test bas been chosen as the statisticaJ test, then use Appendix F ofHDP-PR- FSS-701 to 

detennine N/2. 

No . of Samples (N or N/2) "' 8 

9. Calculate the Saul MDC for Total Uranium 

• 

• 

a. 

NOTE: 

When U-235 is reported as negative or zero and U-238 is reported as positive, set the sample 
enrichment to 0.71 % (natural uranium). 
When U-235 is reported as positive and U-238 is reported as negative or zero, set U1e sample 
enrichment to 100% (highly enriched).Not.e: When both U-235 and U-238 data are reported as 
positive, calculate the U-23 8/U-23 5 ratio for each sample and use Appendix G of HDP-PR-FSS-70 I, 
to determine the uranium en richment that corresponds t o the mean U-238:U-235 ratio. 
Calc ulate and record the average UraniW11 enriclunent for the swvey unit using the enrichment 
calculated for each individual sample. 

Average Enrichment(%) __ 2_.7_3 _ _ 

The Activity Fractions ( f) for each radionuclide that corresponds to the mean enrichment in the 
following calculations is obtained from Appendix G of HDP-PR-FSS-701 . 
If the Uniform DCGL is not used, and th e excavation extends into multiple CSMs (e.g. surface, 

Quality Record Westing}louse Non-Proprietary C lass 3 



Revision: 2 

HDP-PR-FSS-701, Final Status Survey Plan Development 
APPENDCX P-1 

Page P-5 of I 0 

FINAL STATUS SURVEY SAMPLTNG PLAN FOR SOIL SURVEY UNITS 

root & deep), then the most conservatjve DC GLs should be used in the following calc ulalion. 

b . CalcuJale a DCGL.v for Tota.I Uraniwn 

DCGl-_,,..,,"" -
fv -,~- ·~ _k:.iu..._ • fv llij 

DCCL,,_.,,. DCGL,, • .,,,. DCOLu-n,, 

DCGLwTotU for Total Uranitun = 25 .9 pCi/g 
c . Identify the Radiological Instrument that wiU be used for scanning. 

~ 2"x 2" N al Detector r FIDLER NaJ Detector (r Other - - - - ---
d. Calculate the Scan MDC for the selected jnstrumcnt 

NOTE : 2x2 Sodium Iodide (with surveyor efficiency factor of0 .5 and a background cotmt rate of 10,000 
cpm). 
If the instrument is not a 2"x 2" NaI detector, or if the background count rate exceeds J 0,000 cpm, the 
MDCsc.i can be determined in accordance with DP Ch. 14, section 14.4.4.2.9 (Reference 5. 1) of HDP­
PR-FSS-701. 

ScaruvfIX:: =--------- ----
h -~ h .ru h -m -+ . - + -.cc..:....;=---

7383 pCi / g 4.9pC i lg 62.SpCi l g 

MDC,CIO'I for Total Uranium = 74.7 pCi/g 

10. Calculate the Scan J\.fi)C for Th-232 and RJa-226 
a . Select the appropriale DCGLw for Th-232 and Ra-226 corresponding to the soil strata that will be 

exposed at the time ofFSS and the SEA where the survey unit is located. 

Th-232 DCGLw = 2 pCi/g Ra-226 DCGLw = 1.9 pCi/g 

NOTE: Ifthe Uniform DCGL is not used, und the excavation extends into multiple CSMs (e.g. surface, root & 
d~p), then the most conservative DCGLfor the strata sbould be used. With RSO concurrence, the 
alternate approach as presenled in OP Ch. 14, section 14.4.3.1.10 (Refe:rence 5. 1) of HDP-PR-FSS -
70 I may be used in lieu of using the most cooservati ve. 

b . Identify the Radiological Instrument tha1 w iU be used for scanning. 
~ 2"x 2" NaI Det.ector IC_ FIDLER NaI Detector I!:_ Other-_ ______ _ 

c. Calculate the Scan MDC for the selected instrument 

Note: Table 6.4 of NlJREG-1507 (Reference 5.8) of HDP-PR-FSS-70 L has calculaled an MDCscan of 1.8 
pCi/g for Th-232 and 2.8 pCi/g for Ra-226 when using a 2"x 2" NaI detecto r. 

Note: If the selected instrument is not a 2"x 2" Nal detector, then the MDC5Call can be determined in 
accordance with DP Ch. 14, section 14.4.4.2.9 (Reference 5. 1) ofHDP-PR-FSS-70 1. 

MDC,;an for Th-232 = l .8 pCi/g MDCscan for Ra-226 = 2.8 pCi/g 

NOTE: lf a value is not applicable, mark as NJ A. 

Quality R,ecord Westinghouse Non-Proprietary Class 3 
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FINAL STATUS SURVEY SAMPLING PLAN FOR SOIL SURVEY UNITS 

11. Adjust the StatisttcaJ Sample Popul11tion Si:r.e (Nor N/2) for Scan MDC 
a, If the survey tmit is e iU1er Class 2 or 3, then proceed to step 12. 
b . Divide the total area of the survey un it by the Number of Samples (N or N/2) caJculared in step 8f to 

calculate the area bounded by the slJltisticaJ sample population. 
Area Bounded by the Statistical Sample Population (Asu) ~ 222.6 m 2 

URANIUM 
c. Is U,e Scan MDC for the selected instn1ment le:,;s than the DCGL,. that was calculated for Total 

Uranium? (compare values from step 9b and 9d) Yes[_ No~ 
(ff yes proceed to step I lk) 

d . Using the ,<\rea Factors in Appendix Hof HDP-PR-FSS-70 l , calculate a TolJll Uran ium AF for each 
listed area using the Activity Fractions (j) for each radionuclide that corresponds to the mean 
enrichment from Appendix G ofHDP-PR-FSS-701. 

AP,.v "- -- I ----- - - ---.. 
DCGL._ . .,l fu>< + ft, .r,s + /,.,,. ,., l Al'u.,,. " rx:OJ...v-V< A Pu Ill" ocar..,, .. ,,, ,4 ." • . ,,. "ocai.... DI 

Area (m'') IS337S 10000 3000 1000 300 100 30 10 ~ I .) 

AfTotolU J.00 I. I I 1.12 1.1 2 2.02 2.72 3.64 5.20 10.62 22.64 

NOTE: 1l1e AFs for the Uniform strata will generally be used. The RSO may approve use of AFs from the 
Surface, Root or Deep CS Ms, or the Excavation Scenario. 

e. 

[. 

g. 

h. 

l. 

Find the Arca Factor (AFTowu) calculated in the previous step that corresponds to the area bowided by 
the Statistical Sample Population (Aa., ). 

AFTotu for U,e Bounded Area (Asu ) "" 2.3 

Multiply the DCGL.v calculated for TotaJ Uranium by the Area Factor (AFTotu) to derive a DCGLEMC 
for Total Uranium. 

DCG4:Mc for Total Uraniwn = 58.81 pCi/g 

ls the MD~can for the selected instrument less than the DCGLeMc that was calculated for Total 
Uranium? NACJ Yes!:::J No~ 
(If "Yes" then proceed to step 11 k .) 

Calculate a new AF (AF1;Mc) corresponding to the MDC,can for the selected instrument by dividing U,e 
MDCsan by the DCGLw. 
APE.Mc for Utotal - 2.9 

Find the Area (A ' ) tha1 corresponds to the Area Factor (A Fi;;Mc). 

A ' for Utotal = 80.9 

Quality Record Westinghouse Non-Proprietary Class 3 
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FINAL STATUS SURVEY SAMPLING PLAN FOR SOIL SURVEY UNITS 

J. Calculate ao Adjusted Number of Samples (NEMC) for the StatislicaJ Sample Population size that 
corresponds to the bounded AEMC· 

N = Asu 
l!).4C A' 

Na<c corresponding to A' for Utotal 23.0 

THORIUM-232 
k. Is the MOC5can for Th-232 less than the l>CGLw ? 

(lf"Yes" then proceed to step 1 Ir) 
YesE., NoC, 

l. Find the Area Factor (AF) in Appendix H that corresponds to the area bounded by the Statistical 
Sample Population (Asu)-

AFTh-132 for the Bounded Arca (Asu) NA 

rn . Multiply the DCGLw for Th -232 by the Area Factor (AF) to derive a DCGLEMC for 11,-232 
DCGL£Mc for Th-232 = NA pCi/g 

n . Is the MDCscan fo r Th-232 less tJ1an tbe OCGLEMC that was calculated for Th-232? 
NAE_. Yes[., No[_, 

(lf"Yes" then proceed lo step I Ir) 

o. Calculate a new AF (AF EMC) corresponding to the MDCscvi for the selected instrument by dividing the 
MDCian by the OCGLw. 
AFc;Mc for Th-232 = NI\ 

p. Find the Area (A ' ) that corresponds to the Area Faclor (AFEMc). 
A' for Th-232 - NA 

NOTE: The Area Factors for Th-232 can be found in Appendjx H ofHDP-PR-FSS-701. 
q. Calculate an Adjusted Number of Samples (NEMc) for the StatisticaJ Sample Population size that 

corresponds to the bounded AEMC· 

N =Aw 
ENC A' 

Na<c corresponding to A ' for Th-232 NA 

RADIUM-226 
r. Is the MDCs~"" for Ra-226 less tlian the DCGLw ? 

( lf "Yes" then proceed to step 1 2) 
YcsCJ No~ 

s. Find the Area Factor (AF) in Appendix H that corresponds to the area bounded by the Statistical 
Sample Population (Ast.). 

AFRa-226for the Bounded Area (A!,lJ) = 3.03 

Quality Record Westinghouse Non-Propri~lary Class 3 
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L Multiply the DCGLw for Ra-226 by the Area Factor (AF) Lo derive a DCG1-£Mc for Ra-226 
DCGLeMc for Ra-226 = 5.75 

u. Is the MDC= for Ra-226 less than the DCGLEMC that was calculated for Ra-2267 
NA[r YesW No[r 

(If"Yes" Lheo proceed to step 12) 

v . Calculate a new AF (APE.MC) corresponding to the MDCscao for the selected instrument by dividing the 
MDCSCtll by the DCGLw 
AFe;Mc for Ra-226 "' NA 

w. Find the Area (A') that corresponds to the Arca Factor (AFi;;Mc). 
A' for Ra-226 = NA 

x. Calculate an Adjusted Number of Samples (NsMc) for the StatisticaJ Sample Population size that 
c-orresponds to the bounded A eMc-

N = A su 
EM C A' 

NEMc corresponding Lo A ' for Ra-226 = NA 

12. Calculate the Grid Spacing 

a. Larger of N from step 8f and the maximum value of NEMC from l l j, I l q or 11 x. 
CNEMd max] or N) = 23 

b. Is the Survey Unit a Class 3 Survey Unit? 
(lf"Yes", then continue to step 13) 

Yes[r No~ 

C. Calculate Grid Spacing (L). 

~ Triangular Grid L = {.--Area--­
'{ .866(N or N/2) 

Grid Spacing (L ) for Survey Unit = 

13. Generate a Survey Map 

[::c: Square Grid L = Area 
(Nor N/2) 

9.46 

a. Assign a unique identification number to each sample in the Statistical Sample Populatjon using the 
guidance and direction provided in Appendix M of HDP-PR-FSS-701. 

b. Generate a graphic representation of the Survey Unit with dimensions and boundaries 
corresponding to the established referenee coordinate system in accordance with step 8.2. JO of 
HDP~PR-FSS-701. 

c. Using the reference coordinate system, ascertain coordinates for each sample location. 

m 

d. Designate sample locations, and location coordinates on Appendix P-4, FSS Sample & M easurement 
Locations & Coordinates and attacb a copy of that form to this FSSP. 

e. Attach a copy of lbe developed Survey Map with sample locations -to th is FSSP. 

14. QC & Biased Samples 
a. Randomly choose 5% of the StaJ.istical Sample Population as QC Samples in accordance with 

Quality Record Westinghouse Non-Proprietary Class 3 
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HDP-PR-FSS-703, Final Status Survey Quality Control (Reference 5.9) of HDP-PR-FSS-701 . 
b. Designate QC sample locations, and location coordinates on attached Appendi x P-4, FSS Sample 

& Measuremenr Locations & Coordinates. 
c. Designate if any biased samples will be taken at lhe discretion of the survey designer and the 

basis for taking them. Necessary biased samples will be expla ined on Appendix P-3, FSS 
Sample Instructions. 

d. Using the reference coordinate system, determine coordinates for each biased s~ple location. 
e. Designate biased sample locations, and location coordinates on attached Appendix P-4, FSS Sample & 

Measurement Locarions & Coordinates. 

1S. Scan Coverage 
a. The Survey Unit is : ~ Class 1 .C.. Class 2 r Class 3 

b. Based on the Survey Unit Classification, the scan coverage in this Survey Unit is; 
E_ 100% Scan Coverage of exposed soil fr % Scan Coverage of exposed soil 

c. Designate any specific scan locations as detennined necessary, on App~dix P-3, FSS Sample 
Jnstroctions and attach a copy of that fonn to this FSSP. 

16. Investigation Le,.,els 
a. The Survey Unit is: r Class 3 

1) Scan Investigation Levels are set at: NA cpm 

Sample lnvestigation Levels are set at 50% of the DCGLw w hen expressed as the SOF. 
b. The Survey Unit is: fr Class 2 

2) Scan InveS1igation Levels are set at: NA cpm 

Sample Investigation Levels are set at the DCGL.., when expressed as the SOF. 
c . 1l1e Survey Unit is: ~ C lass l 

3) Scan lnvestigation Levels are set at : 1352 cpm 

Sample I.ovestigation Levels are set at the DCGLw when expressed as the SOF. 

17. Survey lnstruction.s and Sample Measurement Locations and Coordinates FSSP A pproval 
Attach a copy of completed forms as appropriate: 
;,; Appendix P-3, FSS Survey Sample Instructions, 
~ Appendix P-4, FSS Sample Measurement Locations & Coordinates 
' Appendix P-5, FSS Unit Classification Change Form 
T Appendix P-6, FSSFieldLog 
~ Survey Unit Figure 
r Other: 

Quality Record Wcstjughouse Non-Proprietary C lass 3 
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18. FSSP Approval 
Prepared by : 

Peer Reviewed by : 

Approved by (RSO): 

Quality Record Westingho use Non-Proprietary Cla.<.s} 
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Page P-1 of 12 

Survey Area: 05 Description: Barns and Cistern Oren Land Area 

Survey Uuil: 0 1 Description: l,imcsionc Slope Art·a (portion oft .SA ll5-0 I. iai.:luding Sriring Pipe Section 1;2) 

Comments: REVISION 3: 8/15/2013 

The Limestone fi ll Arca #l is a.n open land area located southwest of Bui lding I OJ (also 
referred to as the Ti le Barn). The surface grade within this open land area was raised by 
placing fill composed of limestone that had been previously used in the ventilation 
exhaust scrubber system. 

During remediati on activities in LSA 05-0 1 it was fou nd limestone had been used to fill 
a sloped area near State HWY P, which runs adjacent to the survey unit. This area was 
not immed iate ly remed iated due to concerns with removing the material might affect 
HWY P's support structure. The Missouri Department of Transportation (MoDOT) was 
notified of this issue, and stated the sloped area near HWY P could be remedialed to a 
I: I slope and backfi lled with material to a min imum 2: I slope. 

While the slope is being rernediated (and until the backfill operation is complete) HOP 
would be responsible fo r closing down the left lane (closest to LSA 05-01) of HWY P 
and provide trafflC control. 

H DP will conduct excavation activities of the sloped area of LSA 05-0 l to remove the 
limestone till present to a I: 1 slope. While the area is excavated and before backfill 
operations begin, HOP will conduct FSS of the sloped area of LSA 05-0 I. The 
fo llowing instructions exp lain how FSS of the sloped area of LSA 05-0 I, inc luding the 
footprint of Spring Pipe Section #2 wi ll be conducted. 

Please note the fo llowing inst ructions cover the portion of systematic and biased FSS 
samples and FSS scans that fall within the sloped are11 boundary of LSA 05-0 l. Further 
instruction is provided for taking the rest of the systematic and biased FSS samples and 
FSS scans that cover the LS.A 05-0 I survey unit. 

The survey unit is classified as MARSSIM Class I. 

Quality Record Westinghouse Non-Proprietary Clas::; 3 
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Gamma Walkover Survey (GWS): 

Scan Coverage 100% of Accessible Excavation Floor and Wall Surfaces 

Scan MDC 74.7  pCi/g Total Uranium (unsaturated soil) 
 97.6 pCi/g Total Uranium (saturated soil) 1 

Investigation Action Level 
(IAL) 

1,352 Net CPM* 
*After GWS is performed, the data will be examined to confirm areas exceeding 
the calculated IAL and statistical analysis will determine significance. 

Systematic Sampling Locations: 

Depth Number of 
Samples 

Comments: Water intrusion has caused less than five percent (<5%) of the floor 
surfaces adjacent to the toe of the slope (within the footprint of Spring Pipe 
Section #2) to be underwater and not accessible for scan survey.  See the “Specific 
Instructions” section for compensatory measures that will be used to characterize 
areas not immediately accessible for scan surveys. 

0 – 15 cm 4 
15 cm – 1.5 m 15 
> 1.5m 12 

Biased Survey/Sampling Locations: 

Biased samples may be collected during Gamma Walkover Surveys (at the discretion of the HP Technician), 
after statistical analysis of the survey data, or at the direction of Radiological Engineering. 

Inaccessible (Underwater) Sample Locations:   
Samples will be collected at three stations located within areas that will be underwater.  Two samples will be 
collected from each location (for a total of 6 samples).  See Appendix P-4 for detail regarding the depth and 
location of these samples. 

Limestone Slope Area:  NOTE:  The purpose of the following biased samples on the slope are to 
determine the extent of limestone that extends beyond a 1:1 slope, therefore the following samples may 
be taken prior to isolation and control or any time prior to backfill. 
Both vertical and horizontal cores will be used to collect samples from the sloped area containing limestone. 

 VERTICAL SAMPLES:  Samples will be collected by coring vertically down into the sloped limestone 
area from 9 stations located on the sloped surface leading up to State Road P.  Two samples will be 
collected from each station for a total of 18 samples. 

 HORIZONTAL SAMPLES:  Samples will be collected by coring horizontally into the sloped limestone 
area from 5 stations located on the sloped surface near State Road P.  Two samples will be collected from 
each station for a total of 10 coring locations. The first sample will be collected to determine the extent of 
limestone remaining on the hillside.  The second sample will collect the remaining 6-inches of soil past the 
depth of remaining limestone.   

If no limestone is present, sample the first 6-inches of soil; then sample the next 6-inches of soil.  See details 
from the instructions and the maps provided in subsequent sections of this survey instruction. 
(For additional detail, see “Biased Sampling - Slope Near Highway P” section attached)  

Instrumentation 

Ludlum 2221 with 44-10 
(2x2 NaI) detector 

Used for gamma walkover survey and to obtain static count rates at biased 
measurement locations. 

1. Reference 1, Attachment 1. 
General Instructions: 

1. Summarize daily work activities on the log sheets provided in Appendix P-6.  Provide a description of site 
conditions (including the condition of isolation controls), samples collected and the progress of gamma 
walkover surveys for every shift that involves work in this survey unit.  

2. In accordance with HDP-PF-FSS-701, Final Status Survey Plan Development (Sec. 8.4.2), documentation of 
activities performed, equipment used, and potential safety hazards that may be encountered during the 
performance of characterization activities (along with associated controls) will be documented using the FSS 
Daily Task Briefing log sheet.  
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3. A gamma walkover swvey (OWS) will be performed using a 2"x2'' Nal(TI) detector held al a distance as close 
as po~sible to the surface being surveyed. The meter will be moved in a serpcn1ine pattern at a speed of 
approximately I-foot per second or less. The OWS will cover the percentage of the accessible surface areas 
within the area of interest as indicated above. Not iry Radiological Engineering of any areas, conditions or 
consn-aints (outside of the anticipated issues addressed in this survey instruction) where surveying/sampling 
may not be possible. Document the conditions and any resol utions in the FSS Field Log. 

4. A GPS system and data logger should be i.nterfaccd with the meter. The downloaded information will lhen be 
used to prepare maps, illustrating relative count rates and 10 perfo1m statistical analysis of the data. If a GPS 
data logging system is not available, contact Radiological Engioeering to determine specific instructions for 
performing and documenting gamma walkover surveys. 

5. Class I Open Land Survey Units are gridded to identify the systemati1: ~ampling locations. Each sample 
location will have associated GPS coordinates specified. In the case of inaccessible s<1mpling locations, the 
sample location wi II be relocated within a radial distance of 2 feel of the original location. A map of the survey 
unit showing the systematic samp le locations with associated OPS coordinates is attached. 

6. Verify that isolation contTols are established in accordance with HDP-PR-HP-602 prior 10 the start of FSS. 

7. Perform daily pre- and post-QC source checks in accordance with HDP-PR-HP-416. 

8. A map of the survey unit showing any biased sample locations with associated GPS coordinates is attached. If 
biased ~amples are taken during or as a result of the GWS, their Jocalions will be added to the map. 

9. Biased soil sampling will be performed as indicated in these instructions. Biased sample locations will be 
selected by the HP Technician during rhe performance of GWS or as detennincd by Radiological Engineering 
after a review of the GWS data. Biased soil samples will be collected in a manner similar to systematic soil 
sampling locations. Record the location of'any biased samples collected not already listed on Appendix P-4 of 
HDP-PR-FSS-70 I on the Field Log (Appendix P-6 of HDP-PR-FSS-70 I). 

I 0. Al each soil sampling location a composite soil sample will be collected from each location and dep1h listed on 
Appendix P-4 of HDP-PR-FSS-701 . 

Specific lasfructions: 

Before Beginning Work 

I. Rad . Engineer/HP Technician: Verify and document (each shift) lhat isolation controls established in 
accordance with HDP-PR-HP-602 are in place prior to the st.art of FSS using the Daily Task Briefing log sheet. 

2. Rad . Engineer/HI' Technician: Perfom1 a daily task-specific briefmg: documenting the attendants, planned 
work activities, anticipated hazards, and controls on FSS Da ily Task Briefing log sheet. Rem in all completed 
daily briefing log sheets in 1he Field Log sect ion of this package. 

NOTE: If soi l sampling to a depth greater than one-foot is required, ensure HOP Safety & Hen Ith arc 
aware of the activity, underground utilities lrnve been identified, and (if deemed necessary) an Excavalion 
Pem1it (Form H DP-PR-El LS-02 I - I) has been performed fort he work area. 

Gamma \\/alkover Surveys (GWS) 
I. Establish a general area background, in accordan<.:e with HDP-PR-1:ss-71 1. 

2. Perfom1 a gamma walkover of the survey unit hold ing the probe as close to the surface as possible, in 
a<.:cordance with HDP-PR-FSS-7 1 I. 

a. Look and/or listen for locations that exhibit anomalous readings (e.g., count rates in excess of the area 
background COWlt rate and/or count rates that exceed the IA L for this unit). 

h. Mark the location(s) exhibi ting anomalous readings to facilitate possible future investigations (for 
example, use a flag, stake, or other marking resistant to anticipated environmental conditions). 

3. At each local ion where anomalous readings occur, perfo.nn a more detailed point survey of tbe area. Pause and 
place the survey probe as close as possible to the surface to define and record the total count rate asso1:iated 
with the area of interest on the f-ie ld l,og. 

Quality Record Westi.nghouse Non-Proprietary Class 3 
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NOT E: If fi.:ld conditions limi1 the abi lity co perfom1 comae( readings, collect reading, as close a~ 
prnctical. Con111ct HP Supervisor (or Rmliologieal Engineering) regardinr- the bsuc for each location. Th~ 
HP Tcchniei/111. UP Supervisor and/or Radiological Engineer wi ll log the i,suc (and n:wiu1i,m) for e.ac l1 
location in the PSS Field Log a11d on applicable HDP survey fonns. 

4. GPS (a nd associil led data logger) is Che p rererred 01ct hod for perror m ing GWS. 

When a GPS and data logger is used, down load and provide the survey dnta to a (ilS Specialis t. 

a. C IS Specialist: Provide colorimctiic maps indicating survey coverage and measurements exceeding 
the lAL and send the Sllrvey data to Radiologicc1l Engineering. 

b. Radiological Engineering: Prnvide statiscical analysis to detennine population characteristics of the 
sur vey data set and identify any areas requiriJ1g additional surveys or sampling. Concacl HP 
Technician to mark additiona l locations requiring survey or sampling as described above in S1ep 5 of 
these Speci fie Instructions. 

If a GPS a nd data logger canno t be used to per form GWS in any porlion or this survey unit, the HP 
l'echnician will contact Radiological Engineering to determine compensatory survey me1hods. Radiological 
Engineering will log the cornpe11Sa1ory methods in the FSS Survey Log. 

Areas Submerged Underwater 

l. If a portion of I.he survey unit is underwater, di.reel the excavation of soil within the area covered by water 10 a 
depth of at leas1 6 - 12 incbes. 

a. Place lhc excavated soil onto gcotextile fabric 10 define the depth of material removed. 

b. Spread to a depth ofapproximalely 6 inches to prepare the excavated soi l for GWS survey .. 

2. Perfonn a GWS of I 00% of surface of the excavated soil in accordance with HDP-PR-FSS-71 l . 

a. Move at a speed of I-foot per second or less. Swing the survey probe in a serpentine paltem with a 
swing radius approximately "shou lder-to-shou lder" (e.g., approx. 9-i.n on e ither side of the cen terline.) 

b. If a count ra te in excess of the lAL is identified, notify Radiological Engineering for further instruct ion . 

Sampling 
I . Collect soil samples in accordance with HDP- PR-FSS-7 l I at locations identified on Append ix P-4 of HDP-PR­

FSS-70 I. Nole: If c1 sample location is under water, the sample may be obtained using a hand auger. 

NOTE: The sample depths have been determined based oo the limestone slope being excavated ro a l : I slope. 
/\ fler excavation of lhc slope is complete, if the depth of excava1ion docs not rea(;h a 1: J slope, the sample 
depths will be reviewed and, if necessary, recalculated to ensure Che samples are 1aken at the appropriate depth. 

2. Collect one duplicate sample for every 20 sysLematic samples. A minimum of one duplicate sample is required 
for each survey uni1. 

3. If directed by Radiological Engineering, collect a soil sample at locations that were marked/flagged during the 
uws. 

4. Document a ll samples collected on the F'ield Log (Appendix P-6). 
5. Care should be exercised to ensure the entire sample is int;luded from within the depths specified for sampling. 

When collecting composite samples, vege1acion and na1ive debris/rocks with a diameter greater than I inch may 
be discarded. 

6. All samples collec1ed as pa11 ofthi~ survey will be analyzed at an oil-site labora1ory by gamma spectroscopy 
for uranium and gam.ma emitting radiOLHJclides (Tb-232, Am-24 1, etc.), and for Tc-99 by liquid scintillation 
counting or ICPMS. 

7. Submit nil samples for analysis following sample chain of custody requirements contained in H DP-PR-QA-006. 

Quali ty Record Westinghouse Non-Proprietary Class J 



Rev ision: 2 Page P-5 of 12 

IIDP-PR-FSS-701 , Final Status Survey Plan Development 
APPENDIX P-3 

FSS SAMPLE INSTRUCTIONS 

Biased Sampling: Slope Near Highway P 
Eigll\ investigation samples were previously collected from three core sampling locations followi ng the init ia l 
excavation on the slope adjacent ro Highway P. 

• Three samples were collected from the first core sampling location (located closest to LSA 05-02) at 
depths OS-1.0' , l.5 '-2.0 ' and 3.0'-J.5' 

• Tiu-ee samples were c<i llected from the second core sampling location (center) at depths l .5' -2.0'. 4.0'-4.5' 
and 5.0'-5.5'. 

• Two samples collected from the third sample location (located closest the rn:e stump) at depths I .5 ' -2.0 ' 
and 2.5'-3.0 ' (refusal at 3.0' ). 

Based on these sample resul ts (documented on Appendix G-2 of HOP-PR-FSS-721, c1llacbed), further sampl ing is 
necessary following excavation to adequately show the survey unit is acceptable for unn:stricled release. 

Nine additional vertica l core sa mpling location:i have been defined to adequately bound the. area of elevated 
activity identified by the initial investigation samples, and to provide a defined area fo r ap plying the elevated 
measurement eoro parison (EMC) evaluation. 

lus t ructions: 

I. Locate the 9 vertical core sampling locations on the slope near H ighwa)' P located in LSA 05-01 as indicated on 
the attached map. 

2. Samples will be taken vert ically into the slope (perpendicular to level ground). 

3. At each of the 9 locarions, 2 samples will be C(i llected (which will result in a total of 18 sc1mples). 

a. The first (top) sample will be a composite sample through the depth of the limestone material 
remaining on the slope after excavation. Note, if no limestone material remains, a sample will be 
taken to a depth of 6 inches. 

b. The second (bonom) sample will be taken of lop 6 inches of soil beneath the limestone or directly 
below the top 6 inch sample. 

4. Locate the 5 horizontal core sampling locations. Collect horizontal core samples through the thickness of 
limestone maierial re1naining on the slope (approximately parallel to surface grade of the survey unit). 

NOTE: These horizontal core sample locations will be defined following the removal of the slope (;Ontaining 
the limestone to the extent possible, and placed at locations where visual inspection identifies that limesrone 
remains within the slope. 

5. Collect the 5 horizontal core samples in the same manner as the 9 ve11ical core samples. 

u) The lirst sample will be a composite sample th.rough the extent. of limestone material remaining. 

b) The second sample wil l he taken of the following 6 inches of material beyond the limestone. 

6. Docwnent the depth and locc1tion (coordinates) of rhe horizontal wrc samples on the Field Log (Appendix P-6). 

Prepared by: A11. '1.Ut B~,~ e(l'Si 13 
(Print Naine) (Date) 

Peer Reviewed by: .io~ ~ N~~t,... t fr~r3 
(Print Name) (Date) 

Approved by (RSO): j o~d: G, l -rJ') 'i--t f ,(} 
(Print Name) (Date) 
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The following compensatory measures are in response to the inabi li ty to conduct an in-situ scan survey in 
por1ions of the survey unit that are underwater or may hecome submerged under water during the work 
associated with rt:mediation of this survey unit. These meac;ures have been implemented within portion of 
the survey unit; and will be implemented within the balance of the survey un it fo llowing NRC 
concurrence. 

• Ex-situ Scan Surveys: These measurements serve to confinn the absence of gamma-emitting 
radionuclides in excavated soi l at concentrations that exceed the IAL. Based on these 
measurements, it can be reasonably inferred that any residual concentrations remaining within the 
excavation would also not. resu lt in a scan survey result that exceeds the LAL. A scan MDC was 
calculated for saturated soi Is excavated from portions of a survey uni t that arc underwater. The 
scan MDC for saturated soil conditions is greater than the calculated scan MDC, and therefore the 
lAL remains unchanged. The MDC for these measurements is diminished slightly 
(approximately IO percent of the efficiency value) due to the extremely saturated cond ition of the 
soil. (See subsequent sections in this attachment) 

• Excavation Depth: Extensive sampling was conducted during the RA SS to identify the location 
and depth of Tc-99 contamination in limestone and in underlying soil. The sampl ing was 
conducted by making three core borings with samples obtained al the bot1om of each boring. 
Two of the three locations (4525-RA-130304-05- I 2 and 4424-RA-1 302 19-09-05) showed the 
depth of conta rni.nation to extend to less than two feet be low the excavation surface al that time. 
The third boring (444 I -RA-130220-09-06) showed residual Tc-99 at a concentration that was 
approximately two times the DCGL at a depth of one foot below the surface of the excavation at 
that time. 
As a part of the design for the pipi ng installation, this informa tion was considered to ensure that 
the excavation for placement of the piping exceeded the known depth or the contamination. The 
excavation was completed approximately one foot below the deepest coring., and slightly more 
than two feet be low the sam ple showing residual Tc-99 at approximately two times the DCG L. 

• Biased Sampling: In the absence of scan survey dal'a, the basis for se lecting t}1e biased sampl ing 
locations considers the submerged portions of the survey unit (and therefore cannot be directly 
scanned) and the locations that will be inaccessible for excavation following piping installat ion. 
in the event that residual radioactivity exceeds the expected concentratio ns. In the event that 
residual radioacti vity exceeds the expected concentrations the am ount of analytica l data obta ined 
from the biased sampling locations is expected Lo prov ide adequate information to support the 
derivation of an average concentration. 

• Excavation Depth~ The fo llowing table includes the data summary of the samples obtained from 
core boring, and the subsequent figure ill uslrates the depth of contamination relative to the fina l 
depth of the excavation. 

The core boring ( 444 l-RA- l 30220-09-06) showed resid ua.l Tc-99 at a concentration that was 
approximately t:wo times the OCGL at a depth of one foot" he low the surface of the excavation at that 
time, however with the removal of an additional two feet of soil, it is reasonable to expect that residual 
radioacti vity, if any, wil l not exceed the DCGL. This assumption is consistent with reduction in 
conc.entration with increasing depth exhibited by the sample results contained in the section entitled 
RAS$ Da.ta iind Figures in the LSA-05-0 I survey instruction package. 
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RASS Samples collected in the location of Spring Pipe No. 2 

Station 

452s=RA.-130304-05-12 

4525-RA-130304-05-13 

4525-RA-130304-05-14 

4525-RA-130304-05-15 

4441-RA-130220-09-06 
444 t-RA-130220-09-07 

4424-RA-130219-09-05 

4424-RA-130219-09-06 

430 

X y 1 Ra-22s 1 Th-232 U-235 
826543.6 864563.6 -0.11 -0.38 0.00 
826543.6 864563.6 -0.04 -0.26 0.18 
826543.6 864563.6 -0.09 ·0.52 0.11 
826543.6 864563.6 -0.21 -0.55 0.00 

826544.5 864568.6 0.05 -1.00 0.24 
826544.5 864568.6 -0.12 -1.00 0.10 

826544.2 864571.4 0.09 ·l.00 0.22 
826544.2 864571.4 0.05 -0.70 0.21 

PIPE 

NEW P FORAlED 
12· PVC Pl E NO. 2 

'- , ___ _ 
--. ...... 

PR£ EXCAVATlO 
SURFA 

....._ 

/ 

U-238 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

U-234 Tc-99 j0epth Topi Depth Bottcm I 
0.00 51.50 0.0 0.5 

5.96 58.40 0.5 LO 

3.50 51.20 1.0 1.5 
0.00 19.30 1.5 2.0 

7.80 51.80 0.0 0.5 

3.13 67.80 0.5 1.0 

7.18 60.30 0.0 0.5 

6.79 23.10 0.5 1.0 

PROFILE 

Scan Sensitivity: The following graph represents a comparison of the scan MDC fo r saturated 
and unsaturated soil, and the corresponding MicroShield reports include the resu lts for each of 
the uranium isotopes. As sho wn in the graph, the scan MDC is approximately 20% higher for 
sarurated soils. 
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Survey Arca: 

Survey Unit: 

S T urvey ·ype: 

Measurement 
or Sample lD 

L050ll9TSS00 

l:.050119TSQOO 

L050120TRS00 

L050121 TS500 
L050122TR500 

L050125TRS00 

L0S0126TES00 

L050127TRSOO 

LOS0128TES00 

L050131TRSOO 

L050l32TES00 

LOS0l33TRS00 

L050134TES00 

LOS0139TESOO 

l050139TEQOO 

L050140TRS00 

L050141TES00 

L050146TS500 

L05014 7TRS00 

L050148TR500 

L0S0149TES00 

L050154TRS00 

LOS01SSTES00 

L0501 S6TRS00 

L050l57TES00 

L050162TRS00 

L050163TE500 

L050l64TRS00 

L050165TES00 

L050169T5SOO 

L050170TRSOO 

L050171TRS00 

L050172TES00 

L050101 TU BOO 

L050l02TUB00 

L050103TUBOO 

l050104TUBOO 

LOS0105TU800 

L050l06TUB00 
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FSS SAMPLE & MEASUREMENT LOCA TfONS & COORDINATES 

No. 05 ------ Description: Barns and Cistern Open Land Area 

No. 01 ---- - - Description: Limestone Slope Area (Port ion of LSA 05-0 I) 

s ·1 S I" 01 amp mg Cl ·r. , ass, ,cation : I 
Surface Type Start Depth End Depth Easting Northing 
orCSM (feel) (feet) (X Axis)* (Y Axis)* 

Surface s 0 0.5 826499.8 864485.S 
Surface Q 0 0.5 826499.8 864485.5 

Root s 0.5 5 826499.8 864485.5 

Surface s 0 0.5 826526.0 864478.5 

Root s 0.5 5 826526 0 864478.5 

Root s 0 3 826519.0 864504.7 

Deep s 3 3.S 826519.0 864504.7 

Root 5 0 4 826545.2 864497.7 

Deep s 4 4.5 826545.2 864497.7 
Root s 0 2.5 826512.0 864530.9 

Deep s 2.5 3 826512.0 864530.9 

Root s 0 4 826538.2 864523.9 

Deep s 4 4.5 826538.2 864523.9 

Deep s 0 0.5 826531.2 864550.1 

Deep Q 0 o.s 826531.2 864550. 1 

Root s 0 2 826557.4 864543.1 

Deep s 2 2.5 826557.4 864543.1 

Surface s 0 0 .5 826524.1 864576.4 

Root s 0.5 5 826524.1 864576.4 

Root s 0 2 826550.4 864569.3 

Deep s 2 2.5 826550.4 864569.3 

Root s 0 0.5 826543.3 864595.6 

Deep 5 0.5 1 826543.3 864595.6 

Root s 0 1 826569.6 864 588.6 -
Deep s 1 1.5 826S69.6 864588.6 

Root s 0 4 .5 826562.6 864614.8 

Deep s 4 .5 5 826562.6 864614 8 
Root 5 0 0.5 826588.8 864607.8 

Deep 5 o.s 1 826588.8 864607.8 

Surface s 0 0.5 826555.5 864641.0 

Root s 0.5 s 826555.5 864641 .0 

Root s 0 2.5 826581.8 864634.0 

Deep 5 2.5 3 826581.8 864634.0 

Uniforrn B 0 Limestone Extent 826530.5 864559.6 

Uniform B ~imestone Extent 0.5 826530.5 864559.6 

Uniform B 0 Limestone Extent 826543.5 864567.1 

Uniform B Limestone Extent 0.5 826543.5 864567.1 

Uniform B 0 limestone Extent 826530.5 864574 .6 

Uniform B Limestone Extent 0.5 826530. 5 864574.6 

Q ual ity Record Westinghouse Non-Proprietary Class 3 
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FSS SAMPLE & MEASUREMENT LOCATIONS & COORDINATES 

L050107TUB00 Uniform B 0 Limestone Extent 826543.5 864582.1 

LOSO 108TU BOO Uniform B Limestone Extent 0.5 826543.5 864582.1 
L050109TUB00 Uniform 8 0 Limestone Extent 826530.5 864589.6 

ll.0501 lOTUBOO Uniform B Limestone Extent 0.5 826530.5 864589.6 
LOSOl 11 TUBOO Uniform B 0 Limestone Ext ent 826543.S 864597.1 

L0501 l2TUB00 Uniform B Limestone Extent 0.5 826543.5 864597.1 -
L050113TUB00 Uniform B 0 Limestone Extent 826543.5 864612.l 

L050114TUB00 Uniform B Limestone Extent o.s 826543.S 864612.1 

LOS011S1UBQ0 Uniform B 0 Limestone Extent 826556.5 864619.6 

L0S0116TUB00 Uniform B Limestone Extent 0.5 826556.5 864619.6 
L0S0117TUB00 Uniform IB 0 Limestone Extent 826556.5 864634.6 

L050118TUB00 Uniform B Limestone E><tent o.~ 826556.S 864634.6 

L050190TUB00 Uniform B 0 o.s 826552.8 867580.6 

L050191 TU BOO Uniform B 0.5 l 826552.8 867580.6 

L050192TUBOO Uniform B 0 0.5 826550.7 864568 5 

L050193TUB00 Uniform B 0.5 1 826550.7 864568.5 
L050194 TU BOO U11i form B 0 0.5 826546.4 864557.3 

L0S0195TUB00 Uniform B 0.5 1 826546.4 864557.3 

• Dis1a11ce. in feel from southwest corner of the surface. 
::iurfaee. Floor= F. Wall ~ W, Ceiling= C, Roof: I( 
( ' \M: Surface. Root, I ll)(·r or Unifonn 
rypc; Systemallc · S QC Q, Biased = B, lnws1is;,tion - I 

Note : ff no visible limestone is left in the area where the biased samples are to be taken, the start and 
end depths or the biased samples will change to the top 6 inches and bottom 6 inches of the soil 
left after excavation. (e.g. Sample L050101 TU BOO will have a start deptl1 of O and an end depth 
of 0.5.) 

Qua.lily Record Westinghouse Non-ProprietaJy Class 3 
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Survey Area : 05 
01 

Description: Barns and Cistern Open Land Area 
Survey Unit: Descriptjon: Spring House Foundation (portion of LSA 05-0 I) 

The Limestone Fill Area ff I is an open land area located southwest of Building IO I (also referred to as the Tile 8am). The 
surface grade within this open land area was raised by placing fill composed of limestone that had been previously used in the 
ventilation exhaust scrubber system. 

During remediation, n concrete foundation was found imbedded in the :;loped portion of LSA 05-0 I . The foundation consists 
of 3 different sections, a flat (floor) portion that is approximately 8 feet wide, a concrete piece that is perpendicular on one end 
to the flat portion (left wall) and a third concrete piece perpendicular to the other end of the flat portion (right wall). The 
foundation will be sampled and surveyed in accordance with the instrnctions in the seer ion below titled Survey and Sampling 
of Concrete Foundation. 

The surveys will be performed in accordance with HDP-PR- I-IP-3 11 and will be compared to the lim its found in document 
Guiddines for Dec;on/umination of Facilities and Equipment Prior 10 Release for Unrestrtcted Use or Termination of licenses 
for Byproducr. Soun.:e, ur Special Nuclear Material. 

END Of COMMENTS 

Meters 8 , I or D (Ludlu m 2360 w/ 43-89) will be selected to perform the fo llowing surveys. See attached sheet s 
(Minimum Detectable Concentration (MDC) Worksheet) for sca n MDC and IAL ca lculations. 

Su rface Contamination Survey (SC$): 
Scan Coverage I 00% exposed surfaces 

Meter B: Alpha Scan MDC 82 dom/ I OOcmi 
Meter 8: Beta Scan MDC 2,057 dom/lOOcmz 
Meter B: Aloha [nvestiaation Action Level (IAL) 15 Nel CPM 
Meter B: Beta Investigation Action Level (IAL) 21 8 Net CPM 

Meter I: Alpha Scan MDC 110 dpm/ lOOcm' 
Meter l: Beta Scan MOC 2,725 dpm/lOOcm· 
Meter 1: Alpha Investigation Action Level (JAL) 19 Net CPM 
Meter I: Beta Investigation Action Level (JAL) 252 Net CPM 
Meter D: Alpha Scan MOC 169 dpm/1 OOcmL 
Meter D: Beta Scan MDC 2,023 dom/1 OOcmz 
Meter D: Aloha lnves1iga1ion /\ction Level (IAL) 27 NetCPM 
Meter D: Beta TnvestiJ?.alion Action Level (IJ\I.) 2 17 Ne1 CPM 

Systematic Surface Contamination Measurements: 
Number of Locations 

A measurement will be performed on the surface of the foundation approximately every linear meter. A minimum of 
one measurement will be performed. 

Biased Surface Contamination Measurements: 
lfthe scan result is greater than either the alpha or beta IA L listed above, take a sta tic measurement and a removable 
activity smear. 

Collect J volumeh'ic samples from O" to 0.25'' depth at locatkms with the highest static measurements. Volumetric 
samples will be sent to an offsile laboratory for analysis by gamma spectroscopy and liqu id scintillatioo or ICPMS 
for Tc-99 . 

Jostrumentation 
Ludlum 2360 w/ 43-89 

Quality Record 

I Used for direct alpha and beta measurements and 
surface contamination scan surveys. 
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General Instructions: 
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APPENDIX P-3 

FSS SAMPLE INSTRUCTIONS 

I . Summarize daily work activities on Appendix P-6. Provide a description of si te conditions {including the condition of 
isolation contTOls), sample~ collected and the progress of surveys. 

2. Verify isolation and controls are established in accordance with HDP-PR-HP-602 prior to beginning f SS. 

Survey and Sampling or Coocrete Foundation 

I. Perform daily pre QC source check on the instrument used in accordance with HDP-PR-HP-411 . Perfom1 a post QC 
source check in the same manner you would perform a pre QC source check. Nole in !he comment section of' Fonn J-IDP­
PR-H P-4 I 1-4 when post QC check is performed. 

2. Perform 3 background measurements in alpha mode and 3 background measurements in beta mode in the general location 
of the area to be surveyed. The average of the 3 measurements for alpha and the 3 measurements for beUJ will be the field 
background used. 

3. Perform a surface contamination scan survey over I 00% of' the exposed concrete surfaces in accordance wilh HDP-PR­
HP-311 . Hold the detector as close as possible to the surface being surveyed. Move the meter at a speed of approx i.mately 
3 inches per second. 

4. Perform slalic surface contamination measurements al systematic locations defined in the above lable in accordance with 
H DP-PR-HP-3 1 I. At each measurement location a I minute static count will be performed. 

5. If results in excess of the IAL are found , follow the instructions liste.d above under Biased Surface Contamination 
Measurements. 

6. Jn the locations where a static surface contamination measurement is r.iken, collect a removable activity smear survey in 
accordance with HDP-PR-HP-31 1. 

7. Document all surveys performed on items found in the survey unit on form HDP-PR-HP-3 l 1- l . 

Prepared by: 

Peer Reviewed by: 
rJ (Date) 
y ~ /"; / 1 

Approved by (RSO): 
(L'inl Name) 

J .. ~ ~, ,n 
Prinl ~me) 

(Date) 
8"-1('---/5 

(Date) 
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Survey Ar~: _05____ Description: Barns and Cistern Open Lond Area 
Survey Uoit: __ O..;;.t _ ___ _ ;.;;.D...:.e...;~c;;.;;·r""'i Pc:...t:..:.io::..:n::..:: __ ...;R...;e..;;.d...;;R..;;.o;..;0:..:.1:..:.n -=-R.:..:oc...:.o_f_/ ..;;;L_i m--'-cs;_t.;;..01"'-1e_· _F_i l_l l_C_is_te.;..rn_..;.B_um.;;., _ P_it_A_r_e_a ________ 1 

Comments: The Cistern Bum Pit open land area is located southwest of Building IO I. This feature was created during the 
agricultural use of this property to collect water for livestock consumption. Circa 1960 - 1974, this was the 
loca1ion where wooden pallets and other combustible wastes that may have coniained radioactive material were 
incinerated. Nole tha1 the following two portions of the site are included in the ponion of the site designated as 
the Cistem Bum Pi1 Area. 

The Limestone Fill Area# I is an open land area located st1uthwcst of Building l O I (also referred co as the Tile 
Barn). The surface grade within this open land area was raised by pl.icing fill composed of limestone that had 
been previously used in the ventilatio1t exhaust scrubber syslcm. During excavation of the limestone, a 14 inch 
diame1er perforated PVC: pipe was exposed 1ha1 ran through the center track of the survey unit. This pipe was 
installed during the time frame the limestone was being placed as fill. The purpose of the pipe was co diver1 the 
natural spring water thal rW1S through !.he survey unit to the Site Pond. After this pipe was exposed, ii was 
apparent it was not sufficient to manage the amount of water flowing from the spring into the Unit and 1herefore 
the Unit was often flooded. Also, results from samples taken where the pipe was located indicated limestone was 
placed below where the pipe was installed. A new 12 inch diameter perfora1ed PVC pipe was installed to the 
right of where the original pipe was placed for water managemcn! purposes. The original pipe was removed and 
properly disposed in order ro excavate the limestone that remained below 1he original pipe. 

The Red Room Roof Burial Pit is an open land area located immediately south of Building IOI. The portion of 
Building 240-1 referred to as the "Red Room" was used for UF6 conversion of highly e,wiched uranium. The 
roof of the Red Room wa~ removed and buried in thi5 open land aren. 

The survey unit is classified as MARSSIM Class I. 

Cam ma Walkover Survey (GWS): 
Scan Covern12e 
Scan MDC 
Investigation Action Level (IAL) 

Systematic Sall)plin2 Locations: 
Depth 

0 l.'i cm 
IS cm 1.5 m 
> l.5m 

Biased Survev/Samplinl! Locations: 

I 00% of Accessible Excavation Floor and Walls 
74.7 pCi/l!, Total Uranium 
1,352 Net CPM* 
•Aft.er GWS is performed, the data will be examined 10 confinn areas 
exceeding the calculated JAL and s!ali,!;t ical analysis wi)[ dctennine 
significance. 

Number of Samples Comments 
4 
I J None 
II 

Biased sample~ may be collected during Gamma Walkover Surveys (at the discretion of !he HP Teclu1jcian), 
after statistical analysis of the survey data, or at the direction ofRadiologicnl Engineering. 

2 samples will be collec1ed from l location in the trem.:h left from excavation activiti~s to remove the old 
spring, pipe. Samples are listed on Appendix P-4. 

Instrumentation 
Ludlum 222 I wi1h 44-10 (2x.2 Nal) detector Used for gamma ,Hdkover survey and lO obtain 

static count races at biased measurement 
locations. 

Qua li ty Record Westinghouse Non-Proprietary Class J 
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I. Summarize daily work activnies on the log sheets provided in Appendix P-6. Provide a description of site conditions 
(including the condition of isolation controls), samples collected and the progress of g<1rnmn walkover surveys for every shift 
that involves work in th is survey unit. ln the event I hat a situation arises where the .~urvey instructions cannot be followed as 
written, stop work and contact the RSO or Radiological Engineering for resolution. All changes to the survey i11structions shall 
be approved by tl)e RSO or Radiological Engineering before continu ing work and be documented in the FSS Field Log. 

2. Class I Open Land Survey Units are gridded to identify the systcm11tic sampling locations. Each sample loc!:! tion will have 
associated CPS coordinates specified. In the case of inaccessible sampling locations additional pairs sample coordinates may be 
generated with the RSO or his designee·s approval in order to identify an acceptable sampling location. 

3. A map of the survey unit showing the syskmatic sample locations with associated CPS coordinates is allached. 

4. A map of lhe survey unit showing any biased sample locations with associated GPS coord inates i~ attached. If biased samples 
are taken during or as a result of the GWS, their locations will be added to the map. 

5. Verify that isolation controls established in accordance with HDP-PR-HP-602 are in place prior lo the start of FSS. 
6. Biased soil sampling will be pe1formed as indicated in lhese insmictions, as well as at the discretion of lhe HJ> Technician 

based on field conditions. Biased soil samples will be collected in a manner similar to systematic soil sampl ing locations. 
Record the location of any biased samples collected not already listed on Appendix P-4 of HDP-PR-fSS-70 I on the Field Log 
(Append ix P-6 of HDP-PR-FSS-701). At each soil sampling location a composite soi l sample will be collected from each 
location and deplh listed on Appendix P-4 of HDP-PR-FSS-70 I. 4, 0 - 15 cm (surface), 13, 15 cm - 1.5 m (root) and 11, > 1.5 
m (deep) samples will be collected. 

Specific Instructions: 

Gamma Walkover Surveys (GWS} 
I . Perfonn a gamnrn walkover survey of the survey unit holding the probe as close to the surface as possible, in accordance wich 

1-1 DP-PR-FSS-7 1 1. /1. OPS system nnd data logging should be interfaced with the meter whenever possible. If a GPS system is 
not available. contact Radiological Engineering. 

2 . Move at a speed of 1-foot per second or less. Move the survey probe in a serpentine pattern with a swing radius approximately 
"shoulder-to-shoulder". The GWS will cover all accessibk surface areas with the survey unit or a specific region of interest 
(ROI). 

3. Look and/or listen for locations thal exhibit anomalous readings (e.g., count rates in excess of the IAL for rhis unit). 

4 . Mc1rk the location(s) exhibiting anomalous readings and ensure the location is logged to facil itate future investigations (for 
example, use a flag, stake, or other markjng resistant to anticipated environmental condit ions). Painl may be used lo 
temporarily mark the area in lieu o f immediately placing a flagl~take/etc. 

5. At each location where the anomalous re.idings occur, perform a more detailed point survey of the area. Pause and place the 
survey probe as close as possible IO the surface to define and Tecord the total count rate associated with the area of interest on 
the Field Log (Appendix P-6). 

6. lfa portion of the survey unit is underwater, direct the excavation of soi l within the area covered by water to a depth of at least 
6 inches (determined using a leveling survey rod) and place lhe excavated soil on a dry geotextile covered surface within lhe 
survey unit and spread to a depth of approx imately 6 inches (verify using a dowel or measuring rod). 

7. Perfom1 a GWS of I 00% of surface of the excavated soil in accordance with 1-1 OP-PR-fSS-71 I. 

8. Move at a speed of I-foot per second or less. Swing the sw·vey probe in a serpentine pattern with a swing radius approximately 
"shoulder-Lo-shoulder" (e.g., approx. 9-in on either side of the centerline.) 

9. Jfa count rate in excess of the JAL is identified, notify Radiological Engineering for further instruction. 

Sampling 
1. Collect soil samples in accordance with HDP-PR -FSS-71 I at locations identified on Appendix P-4 of H OP-PR-FSS-70 I. Note: 

If a sample location i:; under water, 1hc sample may be obtained using a hand auger. 

2. Collect one duplicale sarnple for every 20 systernatic samples. A minimum or one duplicate sample is requiJed for each survey 
unit. 

Qual ity Record Westinghouse Non-Proprietary Clas::; 3 
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3. If directed by Radiological Engineering, col leer a soil sample at locations 1hal were marked/flagged during the GWS. 

4. Document all samples col lecled on the Field Log (Appendix P-6). 

5. Care should oc exercised ro ensure the entire sample is included from within the depths specified fo r sampling. When 
collecting composite samples, vegetation and native debris/rocks wilh a diameter greater than I inch may be discarded. 

6. All samples collected as pa.rt of this survey will be analyzed at an off-site laboratory by gamma spectroscopy for uranium and 
gamma em itting radionuclides (Th-232, Am-241, etc.), and for Tc-99 by liquid scintillation counting or LCPMS. 

7. Submit all samples for analysis following sample chain of custody requirements contained in HDP-PR-QA-006. 

'"P""" by: ,vl;J,,,\ll)Srts~ ~~· ~ __ili!li_3 
,(Pnnl tl;in1~ .I ( n· ire ~Oate) 

Peer Reviewed by: --h l [i Ne ' e~" ~ -;~R 
(Prim tme) (S1gna ure~) C"/ ,.. .J 

Approved by(RSO): , J o~~ [;v,~ C'.\ ~ 6 ( 
(Pr~ Name) (Signat\i,€ (Date) 
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FSS SAMPLE & MEASUREMENT LOCATIONS & COORDINATES 

Survey Arca: No. 05 ----- Description: 

Survey Unit: No. OJ Description: 

s urvev T ype: s ·, s 01 r amp mg Cl ifi ass 1cat1on: 
Measurement Surface Type Start Depth 
or Sample ID orCSM (feet) 

LOS0123TSSOO Surface s 0 

LOS0124TRSOO Root s 0 .5 
L0S0129TSS00 Surface 5 0 

L050130TRS00 Root s 0.5 

L0S013STRS00 Root s 0 
LOS0136TES00 Deep s 4 
LOS0137TRSOO Root s 0 
L050138TES00 Deep s 4.5 
l050142TRS00 Root s 0 

L050143TES00 Deep s 3 
L.0S0144TSS00 Surface s 0 

L050145TR500 Root s 0 .5 

L0501SOTRSOO Root s 0 
L050151TESOO Deep s 2 
L050152TRSOO Root s 0 
L050153TE.S00 Deep s 3 

L0S0158TRS00 Root s 0 

L050l59TES00 Deep s 3 
L050159TEQOO Deep Q 3 
L050160T5SOO Surface s 0 
LOS0161TRS00 Root s 0 .5 
L050164TRS00 Root s 0 

L0S016STES00 Deep s o.s 
L050166TES00 Deep s 0 
L050167TRS00 Root s 0 

LOS0168TESOO Deep s 2.5 
L050l73TES00 Deep s 0 

LOSO 17 4 TRSOO Root s 0 

L0501 75TES00 Deep s 0.5 

L050184TUB00 Uniform B 0 
L05018STUB00 Uniform B 0.5 

. . 
• D1st.w1ce in fcc1 rmm sou1bwcs1 wmer ot 1hc surface. 
Surface; Floor F, W~II .,, W. Ccilinr - ( ·. Roof a. R 
CSM; Sur fot'I:, l<O(ll. D,~p ur UniJonn 
Tt'J)e: Syslcmali, S. QC = Q, Biased= B. lnves1iga1ion ~ I 

Barns and Cistern Open Land Area 

Red Room Roof/ Limestone Fill / Cistern 
Bum Pi t Area 

End Depth Easting Norlhing 
(feet) (X Axis)* (Y Axis)* 

0.5 826552.3 864471.4 
5 826552.3 864471.4 

o.s 826571.S 864490.6 

5 826571.5 864490.6 

4 826564.4 864$16.9 
4.5 826564 .4 864516.9 
4.5 826590.7 864509.8 
5 826$90.7 864509.8 
3 826583.6 864536.1 

3.5 826583.6 864536.1 

0.5 826609.9 864529.1 _ , __ 
5 826609.9 864529.1 

2 826576.6 864562.3 

2.5 826576.6 864562.3 

3 826602.8 864555.3 
3.5 826602.8 864555.3 -
3 826595.8 864581. 5 

3.5 826595.8 864581.5 

3.5 826595.8 864581.5 

05 826622.1 864574 .S 

5 826622.1 864574.5 
0.5 826588.8 864607.8 

1 826588.8 864607.8 

0.5 826615.0 864600 7 

2.5 826641.3 864593. 7 

3 826641.3 864593.7 

0.5 826608.0 864627.0 

0.5 826634 .2 864619.9 

1 826634.2 864619.9 

0.5 826581.3 864565.0 

l 826581.3 864565.0 

NOTE: Systemaric samples listed above are designed based on proposed excavation activi1ies left lo can-y out in LSA 05-
0 I. Sample slan depth and end depth are subject lo ch,mge if it is determined further excavntion is necessary in 
this area . 

Quality Record Westinghouse Non-Proprietary Class 1 
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