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GRIFFIN INSTRUMENTS -* ---------- ·---·- ·-------

CALIBRATION CERTIFICATE FOR 
Owner: CHASE ENV 

DATE: 

TECH: 

03130/11 

E.M. Glenn 

2241-3 SERIAL# 253346 

LOCATION: Griffin Inst 

DATE LAST CAL EXPIRES: 04/07/11 

Reason For Calibration: <:!1 Due For Calibration 

·:' Other (See Remarks) 

·.J Repair (See Remarks) 

0 Due and Repair (See Remarks) 
···- -- -·- ... . --··- ·--·--'---

NIST TRACEABLE EQUIPMENT USED DURING CALIBBATION 

MODEL: M-500 SERIAL#: 114&12 CAL. OUE: 07128/11 

. MODEL: · SERIAL#: CAL DUE: 

~ Fast/Slow SwltCh working properly ~ Audio Response· ~ Geotroplsm CABLE LENGTH 5' 

CONDITION: Sat 

NEW BATTERIES: () Yes (!l No BATTERY CHECK: · Sat 

HVTEST 0 NIA 1~> Sat· 0 Unsat 

. ··· -;;.~-iNPuTSENSiTIVITY (m\i) #1=---- 4·-··-----AL INPUT SENSITIVITY (mY)#1: AF. 

AF INPUT SENSITIVITY {mV} #2: 

AF' INPUT SENSITIVITY (mV) #3: 

AF INPUT SENSITIVITY (mV) #4: 

4· 

4 

4 

AL INPUT SENSITIVITY (mV) #2 : 

AL INPUT SENSITIVITY (mV)'#3: 

AL INPUT SENSITIVITY (mV) #4: 

AF. 

AF. 

AF . 

. ····-·-·-· ·---~-----~---------
.BATE CPM AS FOUND % ERROR AS LEFT % ERROR . 

I 250 . 250 I· 
2500 2499 I 
26K 24.991 I K 

0.0% 

0.0% 
. 0.0% 

A.F. 
A.F. 
A.F. 

Is the As Found Data Wlthlf! 2% of the Set Point?: 

'!.' • Yes 0 No 

250K 249.901 IK I 0.0% A.F. 

DETECTOR1: 
AF1-6 AL 1-6 

!0ooo s-s jP:.f:. . ·1 
!0100 :z .. ·--1 jA.F. I 
jcl lf\.F. I 
:m 

1ooos 
l ·--~ 

REMARKS: 

DETECTOR 2: DETECTOR 3: 
AF 1-6. AL 1-8 AF 1-6 · AL 1-6 

[ooao -s~~ "] i.6.~F. ---1 jOooo s-s _ . 1 ~.F~---- ... I 
-10100.2 I~.. . i ~1.00-2 : ~-=1 
L__J t~~--- i fl_ .. ... ~ ~·- .... .J 
F. .. - -1 IA!· _ _j im ..... l ~:~:- ---~--- I 
11-~. jA.F. ' 11 fA.F. ; 

.--, IA.F. ! IQoos ' 
. 

JA.F. ' i I ~ 
jooos 

Does Instrument Meet Final Acceptance Criteria?: 1~1 Yes 

Cailbratlon Sticker Attached?: 

',Date Instrument' Is Due For· Next. Calibration: 03/30/12 

INSTRUMENT MARRIED WITH # 

DETECTOR4: 
AF 1-6 · AL 1-6 

l~o~~~ [A.F. I 
10100-2. 1 pu=:. -·- : 
~-'- ..... -I ~~f:. 
~----.--JI P\~-=F.====:::1 
'----~' [A.F. -- -1 11 . 

!ooos ~---"' L[A._F. __ ._J 

Performe.d/Revlewed by: 
&. 

ifj/~.fum Date: 3/30/2011 Entered by: c!J::. Initials 

Callbrallons petformed lo ANSI N323A-1997 81andards. 
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GRIFFIN INSTRUMENTS 

----·-.·--· ·----~------
CALIBRATION CERTIFICATE FOR 43-37 PROBE# PR259902 

Owner: CHASE ENV 
---------- ----· --------- .. - ···--------

DATE: 

TECH: 

03/30/11 
E.M. Glenn 

LOCATION: 
DATE LASi CAL EXPIRES: 

REASON FOR CALIBRATION: 

Griffin Inst 
04/07/11 

~) Due For Callbratron 0 Repair (See Remarks) () Other (See Remarks) 0 Due and Repair 

CABLE LENGTH: 10' INPUT SENSITMTY: 4mV 
. - ---·---·--··- ·------------------------

NIST TRACEABLE EQUIPMENT AND STANDARJ?S USED DURING CALIBRATION 

MODEL: 2241-3 

Source Number 

OOTC470-0654 
2697-00 

PX726 
94 TH470-1593 

2696-00 

SERIAL#: 

Isotope 
Tc99SS 

Sr90 
C14 

Th230 
Pu239 

253346 

4 pl Activity 

17,300dpm 
t2,200dpm 

48,780dpm 

16,100dpm 

18,500dpm 

CAL DUE: 

Assay-Oate 
06/15109 
03101100 

01/21/08 

06/16/09 
12/02/09 

0-31~0/12 

2 pl ActlVlty 

10,BOOcpm 

8,530cpm 

18-,660cpm 

8,170cpm 
9,370cpm 

Efficiencies from last cal.:· 

Condition: • :!,1 Sat C: Unsat Pu: I. 2~~ Th:L~ Sr.I 41.80%1 

Tcss:i 27.39%j C14:1 .. 14«60%J Tc Ni:! __ ___, 

As Found (AF) Effit;lencles: 

l. ~~-'~:"~r:·it~~~~~!f(c~:f:onse I :a~;;;!!(~~~: I· Background (CPM): T~:~~~~r:e=~{J~~}~ 
·, A ch. B ch. Net Eff. A ch. B ~- Net Eff. A ch.. B ch. A ch. 

AFCPM: 4511 

AF 4 pl eff: 24.35% 

AF2pleff: 48.07% 

I Net A to B ; B to A Xtalk: 

1-~tal~<-_1 __ 0_%_,,_\ __ <_1_%_---l 

~ 

! 
~-6_14_1 __ ;; ~ _3_8_83_~ 

I, · 
___ 2_a_.4_·7"_Yo__.1 , 23.21% 

• ! 45.60% I I 47A4% 
~----' ~--~' ·~----' 

Is as found efficiency within 20% of the efficiency from the last cal? 

5362 

44.29% 

I · 63;35% 

9110 I 
1s.1e% I 
42.30% 

. <~ Yes () No (See Remarks) 

Nole: If the as found data lawllhln 1D%of lhe last celibratlon and Iha B-A Xlalk is <1% aml Iha A-B Xlalk is <10%,. then Ille tectnician may NIA lheplaleeu eec:Uon an<I go 
dlrectly to·renierks. · · 

1 
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~» ·GRIFFIN INSTRUMENTS 
.tf . 

PROBE#: PR2599D2 
Date: 03130/11 

PLATEAU AND SET POINT DATA 

HV/Ve rnier. Tc-99 Source Response Pu-239 Source . Background (Ci'.'M): NetAtoB B toAXtaDc I SS (CPM): . Response (CPM): 

Ach. B ch. Net Eff. Ach. B ch. I Net Eff. Ach. 

NIA 
' 

.. - ·--· ...... .. - -'-··------- .. 

Al 
HV/Ver 

pha I Beta Bkg (cpm) 
nler 

50b CPM: ·130 a /18 

4p 
2p 

I AL Efficiencies: 
i AL Efficiencies: 

~ 

4511 

24.35% 
47.97% 

... -·· ___ ..... --· ·-· 

7 1216 
Tc-99 NI 

REMARKS: Replaced mylar due to multiple repaired holes. 

Does lnsfru ment Meet Final Acceptance Criteria?: ''.!' 
Calibration S ticker Attached?: (~) 

Tc-99SS Th-230 

6141 3883 

28.47% 23.21% 

45.60% 47.44% 

Yes rl fl!o 

Yes 0 No 

Date lnstrum ent is Due For Next Calibration: . 03/30/12 
--···--·-

INStRUM ENT MARRIED WITH 2241-3 #253346 

d'a. 
Perforrile d/Revlewad by: fff._4~6.-.... Date: 3130/2011 

. Xlalk: <tO.% <1% 

B_ch. 

... ··-·- --·----

£:!! {Jr-90 

9110' 5362 

. 16.18% . 44.29% 

42.30% 63.35% 

Entered by: d'C. Initials 

2 pl efficiencies denoted In Italics. Callbrallons peif0rrned to ANSI N323.0.·1997 standards. 

' 

2 

' 
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GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR "2241-3 SERIAL# 253356 
Dwner: CHASE ENV 

-------------·-··---· -·---------------
DATE: 04106/11 

TECH: Joanne Glenn 

Reason For Calibration: 

LOCA110N: . Griffin Inst 

DATE LAST CAL EXPIRES: 03/12/11 

@ Due For Calibration 

0 Other (See Remarks) 

0 Repair (See Remarks) 

0 Due and Repair (See Remarks) 
----------------- ---·---------·- ·---- ·;···----------···---

NIST TRACEABLE EQUIPMENT USED DURING CAL!BRAT.ION 

MODEL: M-500 SERIAL#: 114512 CAL. DUE: 07128/11 

MODEL: SERIAL#: CAL DUE: 

~ Fast/Slow S~itch working properly ~ Audio Response 0 Geotroplsm CABLE LENGTH 5' 

.CONDITION: Sat 

NEW BATTERIES: @ ·Yes 0 No 

HV TEST 0 NIA @ Sat 0 Unsat 

AF INPUT SENSITIVITY (mV) #1: 4 

AF INPUT SENSITIVITY (mV) #2: 4 

AF INPUT SENSITIVITY (mV) #3: 4 

AF INPUT SENSITIVITY (mV) #4: 4 

RATE CPM AS FOUND % ERROR A§ LEET % ERROR 

250 249 I 0.4% A.F. 
. 2500 2496 I 0.2% A.F. 

25K 24.962 I K 0.2% A.F. 
2501< · 249.616 Ii< I 0.2% A.F. 

BATTERY CHECK: Sat 

AL.INPUT SENSITIVITY ('11V) #1: A.F. 

AL INPUT SENSITIVITY (mV) #2 : AF. 

AL INPUT SENSITIVl1Y (mV) #3: A.F. 

AL INPUT SENSITIVITY (mV) #4: A.F. 

Is the As Found Data Within 2% of the Set Point?: 

@ :ves 0 No 

DCTECTOR .1: DCTECTOR2: DETECTOR3: DETECTOR4: 
AF 1-8 AL1-6 . AF 1-6 AL 1-6 AF 1-8 AL 1-8 AF 1-6 AL 1·& 

,... ----··-·-s 
l~.~:~. _J IA.F. loooos-s I !AF. I loooo s_~ - _] ~!·.H I joooo s-s I IA.F. -· I 

!o~o~ -~~ __ .. J IA.£!." ... i [01"60~2--1 !AF. J 1~1~.::2 . I jAF. I /0100-2 I ~!: .. ·--, 
. I 

!c1 I !AF. lei I IAF. 
I le! -1 IA:~· ~- ____ _J IA.F. ·--, I 

1;n--······-1 ~~ .. --·_j '~---
I IAF. ·-- --·-] , .. ··-

IAF. I im I IA.F. ... J 1m I J ... .J 

!1 I IA.F. 11 I jA1< I 11 I IA.F. i [1 ... ·- I' jAF. ·1 
j000s I IA.F. looos I !A.F., I !ooos i I !AF. l looos- I iA.F. ·I 

: i 
REMARKS: Det 1, 43-68, #PR289219, 8; Det 2: 43-37, #PR281040, B; Det 3, 43-68, #PR289219, a; Det4, 43-37, 
#PR281040, a. 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

·. , Date Instrument is Due For Next Calibration: 

· INSTRUMENT MARRIED WITH 

Penormed/Revlewed by: 

@ Yes 

@ Yes 

04/06/12 

# 

0 No 

0 No 

Date: 4/6/2011 Entered by:~JnlUals 

Calibrations performed to ANSI N323A-1007 standards. 



·-

• 

GRJFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 43.37 PROBE# PR281040 

Owner: CHASE ENV-
------------------ - - ------

DATE: 

TECH: 

04/06111 

E.M.Glenn 

LOCATION: 

DATE LAST CAL EXPIRES: 

REASON FOR CALIBRATION: 

Griffin Inst 

03/12/11 

~J Due For Callbntlon 0 Repair (See Rem~rks) 0 Other (See Remarks) 0 Due and Repair 

CABLE LENGTH: 10' INPUT SENSITIVITY: 4mV 

NIST TRACEABLE ECiUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 2241-3 SERIAL#: 253356 CAL.DUE: 04/06/12 
--·-··--------------~- -···-- -·------·-----·.-----

Source Number 

OOTC470·0654 

2697-00' 

PX726 

2696-00 
94TH470-1593 

NIST TRACEABLE SOURCES. USED 

Isotope 4 pl.Activity 

Tc99SS 17,300dpm 

Sr90 12,200 dpm 

C14 48,780dpm 

P\J239 18,500dpm 

Th230 1s.1oodpm 

Assay Date 2 pi Activity 

06/15109 10,SOOcpm 

03/01/00 8,530cpm 

01/21/08 18,6-60 cpm 

12/02/09 9,370cpm 

06116/09 8,170 cpm. 

Efficiencies from last cal.: 

Conditlon: @ Sat 0 Unsat P~: I -25.05%f Th;I 22.25%1 Sr:[--· 4~ 

Tcss:l_!s.4~ C14:f 15.42%j Tc N1:c=: __ .J 

As Found (AF) Efficiencies: 

I HV /V.er·n--ie._r:_.-+'-c--9-9~S~ou_r_ce_R_e~sp_o_n_se-4.---P-u-_2~39_s_o_u~rc_e_-11r-_s_a_ck_g_ro_un~d-(-CPM): Tc-99Source Response Nickel (CPM): Response (CPMl: Stainless Steel (CPM): 

A ch. B ch. Net Eff. A ch. B ch. Net Eff. A ch. B ch. A ch. B ch. Net Eff. 
1250a/1800b 4739 5.54% 15 932 5997 29.28% 

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

AFCPM: 

AF 4 pl eff: 

AF2p/ eff: 

· 1 4739 I 1~-~11 5997 

1 2~.s4% I l~ __ __,I I 29.2s3 

1~5_0._42~%__.I ~I -~__.! ! 4a.9o% 

8 toAXtslk: 
<1% 

. --···-·-·· ··• _______ J 
Th-230 

' I 3859 

11 23.02% 

11 41.o~Ai 

Is as found effl~IE!ncy within 20% of the efficiency from the last cal? 

Sr9o· 

4983 

43.36% 

62.02% 

aaoa t 
1&.1so/o I 
42.21% I 

@ Yes 0 No (See Remarks) 

!:lot&: If the as found da1a I• 'Mlhln 10% or the last callbrallon and Iha B-A Xtalk Is <1% and the A·B Xlalk is <10%, then the technician may NIA the plat&au sedion and go 
directly to remarks. 



• 
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·~~""'. ~~~ 
GRIFFIN INSTRUMENTS 

PROBE#: PR281040 
Date: 04/06/11 

PLATEAU AND SET POINT DATA 

I. HV I Vernier: Tc-99 Source Response Pu-239 Source Background (CPM): ·Net A to B I B to A Xtalk: I SS (CPM): Response.(CPM): Xtalk: <1.0% <t% 

A ch. I B ch. I Net Eff. A ch. I B ch. I Net Eff. ·A ch; I B ch. 

1100 1995 10.8% 2 

1150 3791 ·20.5% 3 
1200 4318 23.3% 3 
1250 4412 23.8% 6 
1300 • 4570 24.7% 6 

·····--· - .. ·-------- ·- ·------

Alpha I Beta Bkg (cpm) 6 1118 
HVIV11ml1r Pu-239 Tc-99 Ni Te-99 SS Th-230 . C-14 Sr·90 

1250 a/1800 b CPM: 4387 5619 3614 8544 4795 

4 pl AL Efficiencies: 23.68% 2s-.02% 21.60% 15.22% . 39.36% 

2 pi AL Efficiencies: 48.66% 41.68% 44.16% 39.80% 56.29% 

... -· .. --·---------------

REMARKS: Replaced mylar and· screen due to high a_lpha bkg. Cleaned inside detector. 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

INSTRUMENT MARRIED Wl"{H 2241-3 

PerfonnedJReviewed by: 

2 pl amc1encfeedilnoted'ln ltanca. 

@ Yes 

t:!) Yes 

04/06/12 

() No 

() No 

#263356 

Date: 4/6/2011 

2 

Entered by: cJJ::. Initials 

Callbrattona performed to ANSI N323A-1997 atandarda. 
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GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 2241~3 SERIAL# 253351 

C>Nner: CHASE ENV 
----·- -·-·-· ----------------------

DATE: 04/06/11 

TECH: Joanna Glenn 

Reason For Calibration: 

LOCATION: Griffin Inst 

DATE LAST CAL EXPIRES: 04/20/11 

@ Due For Calibration 

0 Other (See Remarks) 

0 Repair (See Remarks)-

0 Due and Repair (See· Remarks) 
·--------·-·---

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL#: 114512 CAL. DUE: 07128/11 

MODEL: SERIAL#: CAL DUE: 

~ Fast/Slow Switch working properly ~ Audio Response D Geotroplsm CABLE LENGTH 5' 

CONDITION: · Sat 

NEW BATTERIES: @ Yes 0 No 

HVTEST 0 NIA @ Sat 0 Unsat 

AF INPUT SENSITIVITY (mV) #1: 

AF INPUT SENSITMTY (mV) #2: 

AF INPUT SENSITIVITY (mV) #3: 

AF INPUT SENSITIVITY (mV) #4: 

4 

4 

4 

. 4 

BATTERY CHECK: Sat 

AL INPUT SENSITIVITY (mV) #1: 

AL INPUT SEN~ITIVITY (mV) #2 : 

AL INPUT SENSITIVITY (mV) #3: 

AL INPUT SENSITIVITY (mV). #4: 

AF. 

A.F. 
A.F. 
A.F . 

------~--------------·-··. ----~-------

RATE CPM AS FOUND % ERROR AS LEFT % ERROR 

260 I 250 0.0% Is the As Found Data Within 2% of the Set Point?: 
2500 I 2497 0.1% 

26K IK 24.963 0.1% 
0 YeS @ No 

250K IKI 249.631 0.1% 

DETECTQR1: DETECTOR2: DETECTOR3: DETECTOR4: 

AF1·6 AL 1-6 AF1·6 AL1~6 AF 1-8 AL1-8 AF 1-8· AL 1-8 
, ........ ··-·1 
10703S-6 I [o~~~s£] 10000 S-6 I !AF. I 10000 s:e· J [~~~~~~--~ 10000 S-6 f jA.F.-· :==i 
10100~~ I ~--···1 !01Qii-=f- -.... -1 ~ _____ J 10100-2 ! IA.F. I ~~--~2- I IA.F. ·-·] 
1c;·- . - -1 !AF. -J ~---~·-' !AF. I [ci- .. -=i · !A.F. .I jc1 I [A~F. __ .J 

' 

I~ 1- [AF. __ _j Im I [A! . -··-] Im I §.,F_. I (ni" I ~- I _ _j 

11 I !A.F. I 11 J IA:i= .. I 11 I !AF. - ., 
11 -~---, I~' 

!ooas I Jooos I Jooos· I jA.F., I Jooos I JA.F. I looos I jA.F. I 
I 

REMARKS: Det 1, 43-68, #PR216394, B; Det 2, 43-37, #PR178300, B; Det 3, 43caa, #PR216394, a; De! 4, 43.37, 
#PR178300, a. AF whacked display - soldered ground & reset connector 

Does Instrument Meet Final Acceptance Criteria?: @ Yes O No· 

Calibration Sticker Attached?: 

', Date Instrument is Due For Next Calibration: 

INSTRUMENT MARRIED WITH 

Pe'rformed/Revlewed by: 

@ Yes 

04/06112 

# 

0 No: 

Date: 4/6/2011 Entered by:~lnltlals 

Callbtallons petfarmed lo ANSI N323A-1997 standards. 
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·~:A: GRIFFIN INSTRUMENTS 

·va· .. 
-~---------- .. ·-·-··---···--- --- - --·. - -·--- --------

CALIBRATION CERTIFICATE FOR 43-68 PROBE'# PR216394 

Owner: CHASE ENV 

DATE: 
TECH: 

04/07/11 
E.M.Glenr.t 

LOCATION: 
DATE LAST CAL EXPIRES~ 

Griff111 Inst 
04120/11 

REASON FOR CALIBRATION: 
@ Due For Calibration 0 Repair (See Remarks) 0 Other {Se.e Remarks) 0 Due and Repair 

CABLE LENGTH: 5' INPUT SENSITIVITY: 4mV 
--- .... --·---.------·· --·--

NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 2241-3 SE~AL#: 253351 CAL. DUE: 04/06112 
--------~ .... ------

NIST TRACEABLE SOURCES USED 

Source Number Isotope 

OOTC470-Q654 Tc99SS 
2697-00 Sr90 

PX726 C14 
2696-00 Pu239. 

94TH470-1593 Th230 

Condition: @ Sat 0 Unsat 

As Found (AF) Efficiencies: 

4 pl Activity 
17,300dpm 
12,200 dpm 

48,780dpm 

. 18,50oc1pm 
16,700dpm 

Assay Date. 

06/15/09 
03/01/00 
01/21/08 
12/02/09 
06/16/09 

2 pl Acthllty 
10,800 cpm 
8,530cpm 

18,660 cpm 
9;370cpm 

8,170 cpm 

Efficiencies from last cal.: 

Pu: 24.97%1 Th:C22.66%J Sr;[· 38.39%1 

:re ss: [2a~o3%) c14:i,_ 14.0t%1 Tc Ni:[. __ :=] 

------, . .---.... --- .. - ------ . ·--·- ·- -- . . ~--------. 
Pu-239 Source Background (CPM): Tc-99 Source Response 

. Response {CPM): · Stainless Steel (CPM): 
<------~--rr- ~--- --·'lr----.----..--~----.----1f----n----,.----

B ch. Net Eff. A ch. B ch. A eh. B ch. A ch. B ch. 
1·250a/1650 b 4567 1 268 

I NetAto B l;HoAXtalk: 
i Xtalk: <10% <1%. 

L_ 

Pu239 Tc99 NI' ~ Th-230 Sr90 C-14 

AFCPM: 4567 I I i 1· 5120 i I 3836 4142 I 7298 

AF 4 pl eff: 24.68% I I ii 28.06% 11 22;98% 41..47o/o I 14.41% 

AF2pleff: 48.73% I I I 44.93% ! ! 46.94% 59.31% I 37.67% 

Is as found efficiency within 20% of the efficiency from the last cal? @Yes 0 No (See Remarks) 

Note: 11 lhe 8S found data la wilhin 10% of the Issi calibration and lhe B·A XlaDI la <1 % and Iha A-8 Xtalk Is <10%. then the technician may NIA the plateau section and go 
directly to remark& • 
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GRIFFIN INSTRUMENTS 

PROBE #: PR216394 
Date: 04/07/11 

PLATEAU AND SET POINT DATA 

HV I Vernier: Tc-99 Source Response Pu-239 Source Background (GPM): Net A to B B to A Xtalk: 
Xtalk: <10% <1% SS (CPM): Response (CPM): 

A ch, B ch. Net Eff. A ch. B ch. Net Eff. A ch. Sch. 

N/A 

Alpha l Beta Bkg (cpm) 
HV/Vemifir · Pu-239 

1250 a/1650 b CPM: 4567 

4 pl AL Efficiencies: 24.68% 

2 pi AL Efflclencles: 48.83% 

REMARKS: Cal due 04/06/12 to match the box. 

Does Instrument Meet FihalAcceptance Criteria?: 

Calibration Sticker Attached?.: 

Date Instrument Is Due For Next Calibration: 

268 
Tc-99 NI 

C:!> Yes 

(!J Yes 

04/08112 

Tc-~9 S~ Th-230 

5120 3$36 

28.05% 22.96% 

.U.93% 46;94% 

() No 

0 No 

INSTRUMENT MARRIED WITH 2241·3 #253351 

PerformedfRevlewed. by: Date: 417/2011 

C-14 Sr-90 

7298 4142 

14.41% · 41.47o/o 
37.67% 59.31% 

Entered· by: d?C · Initials 

2 pl efficiencies denoted Iii ltallce. CallbraUone perfbmled to ANSI N323A·1997'standards. 

2 



• 

• 

• 

"*--~~ 
GRIFFIN INSTRUMENTS 

.. -·- ---·--·- -····---

CALIBRATION CERTIFICATE FOR 43-37 PROBE# PR178300 

Owner: CHASE EN.V 
------ -- --·---·---------~--------,------------

DATE: 04/07/11 
TECH: E.M. Glenn 

LOCATION: 

DATE LAST CAL EXPIRES: 

REASON FOR CALIBRATION: 

Griffin Inst 

04/20/11 

0 Due For Callbratlon 0 Repair (Sae Remarks) 0 Other (See Remarks) @ Due and Repair 

CABLE LENGTH: 10' INPUT SENSITIVITY: 4mV _______________________ , __ ; ______ ·---~-
NIST TRACEABLE EQUIPMENT AND STANDARf?S USED DURING CALIBRATION 

MODEL:. 2241-3 SER_IAL#: 21i3351 CAI:.. DUE: 04/06/12 
----·- ·--------· - · ........ ----~~----~-----------.-- ··---

NIST TRACEABLE SOURCES USED 

Source Number 
OOTC470-0654 

2697-00 
PX726 

2696.-00 
94TH470-1593 

____ ,. __ -··---··. 

Condltiof!: l~ Sat 0 

As Found (AF) Efficiencies: 

HV /Vernier: 

Isotope 
Tc99 SS 

Sr90 
C14 

Pu239 
Th230 

Unsat 

4 pi Activity 
17,300 dpm 

12,200dpm 

48,?'80dpm 

18,500 dpm 

16,100 dpm 

Assay Date 
06/15/09 

03/01/00 
01/21/08 

12/02/09 

06116/09 

2 pl Activity 
10,800 cpm 

8,530 cpm 
18,660 cpm 
9,370 cpm 
8,170 cpm 

Efflcfencles from last cal.: 

. ~u: I · 22.68%1 Th:L 2_~:~~1 Sr:'~-~-1 

Pu~239 Squrce 
Response (CPM~: 

Tess:! 23:os%I C14:f --~ Tc.Nl:..._r· ___ J 

B ch. Net Eff. A ch. B ch. 

Background (CPM): Tc-99 Source Responsel · 
Stainless. Steel (CPM): 

1250a/1800 b 4507 4.35% . 2 1093 

I Net A to B j B to A Xtalk: I 
\--·X_tal~ <10:J~~-~~- -J 

EYm· ~ Tc99 SS Th-230 Sr90 C-14 

AFCPM: I 4507 I I i: 5731 II 3787 4894 8336 I 
AF 4 pl eff: I 24.35% I l i 26.81% ! : 22.54o/o 40.69% 14.85% 

AF2pf&ff: I 48.08% I I I 42.94% 
t I 

46.08% 58.19% 38.82% I 11 

Is as found efficiency within 20% of the efficiency from the last cal? @ Yes 0 No ~See Remarks) 

Note: If the es found data 18 wi1hln 1()0i> of the last callbraUon and the B-A Xfalk 18 <1% and the A-8 Xtalk Is <10%, !hen the technician may NIA the plateau sectioo and go 
direcUy to temerks • 



• 

• 

• 

GRIFFIN INSTRUMENTS 

PROBE#: PR178300 
Date: 04107/11 

PLATEAU AND SET POINT DATA 

HV I Vernier; Tc-99 Source Response Pu-239 Source Background (CPM): Net A to B B to A Xtalk: I 
SS (CPM): , Response (CPM): 

· A ch. B ch. Net Eff. A ch. B ch. I Net Eff. 

NIA 

Alpha I Beta Bkg (cpm). 2 1093 
HV/ Vernier Pu-239 . Tc-99 NI Tc-99 SS 

1250 a /1800 b Cf>M: 4507 5731 

4 pl AL Efficiencies: 24.35% 26.81% 

2 pf AL Efficiencles: 47.98% 42.94% 

A ch. B ch. 

Th-230 

3767 

22.54% 

46.08% 

Xlalk: <10% <1% 

C-14 

8336 

14.85% 

38.82% 

Sr-90 

4894 

-40.69% 

58.19% 

-----------------------'------------·--····-···---·····-·--·--

REMARKS: Replaced mylar due to multiple holes. Replaced 5 missing screws. Cal due 04106/12 to match the box. 

Does lnstrumen~ Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due· For Next Calibration: 

INSTRUMENT MARRIED WITH 2241-3 

Performed/Reviewed by: 

2 pl efllclenclas denoted ln liatlca. 

1!1 Yes 

@ Yes 

04106/12 

r1 No 

0 No 

#253351 

Date: 4n/2011 

2 

Entered by: ct .. Initials 

Calibrations parfonned tq ANSI N323A-1997 standards. 
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GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 2241•3 SERIAL# 267113 

Owner: CHASE ENV 
-----···-- ·------~-----------~------------·-·--

DATE: 

·TECH: 

07/02/10 

Joanne Glenn 

Reason For Calibration: 

LOCATION:• Griffin Inst 

DATE LAST CAL EXPIRES: 05/02111 

(!) Due.For Calfbratlon 

0 'Other (See Remarks). 

0 Repair (See Remarks) 

0 Due and Repair (See Remarks) 
. . .. . ... ~ -----------

NIST TRACEABLE EQUIPMENT USED DURING CALISRA TION 

MODEL: M-500 SERIAL#: 114512 CAL DUE: 09'/05110 

MODEL: SERIAL#: CAL DUE: 
-···. . ..... -· --·------------------

~ Fast/Slow Switch working properly ~ Audio Response 0 Geotropism . CABLE LENGTH 5' 

CONDITION: Sat 

NEW BATTERIES: 0 Yes @ No BATTERY CHECK: Sat 

HV TEST 0 . NIA @ Sat 0 Unsat . 

· -- AF iNeU'f seNs1r1V1TY (mv)~1: · · -- -3.2 ·--·.a:i:. iNPur-s'EN~1Tlvl1Y (m\ij #1: 

AF INPUT SENSITIVITY (mV)#2: 

AF INPUT SENSITIVITY (mV) #3: 

AF INPUT SENSITIVITY (mV) #4: 

3.,2 

3.2 

3.2 

· AL INPUT SENSITIVITY (mV) #2 : 

AL INPUT SENSITMTY (mV) #3: 

AL INPUT SENSITIVITY (mV) #4: 

4 

4 

4 

4 

........ ·--···---- -·· .. ----------------------- ···---
' RATE CPM 8~!"0!.IMQ %~BBQB &bfil ~ EBBQB 

250 250 0.0% AF. Is the As Found Data Within· 2% of the Set Point?: 
2500 2497 0.1% A.F. 
25K 24.996 0.0% AF . 

@: Yes 0 No 

250K 249.691 0.1% AF. 

DETECTOR1: DETECTOR2: DETECTOR3: DETECTOR4: 

AF1-6 AL1·8 AF 1-6 AL 1-6 AF1·6· AL 1-6 AF1-6 AL 1-6 

100~5 S.:6 _J JO?oo s.:6- - ·1 10005 S-6 J .. loooosD 10005 S·6 ; I !oooos-s ... : l 10005 s.:6· ~ [oooo s.s .. _J 
!?!..~-2 I ~· I ~00 -2 I (A.1=: I 10100~2 I jA.F. .. J . . ~100-2 -· 1 jA.F . J 
I~ ____ · I [AF: .. - ..... ! lc1 ! !Ai:· ---i Jc-J i IAF. I rec- ., r - . 

I 
' ... ..I 1AF. . 

··--' 
I . .. l ~f·-. f rm-·--·-.-·.··· 

jAF. I E::_~'J. IA.F. _J Im -··--·· ~.F. - ,_J ~--· I . I 
. ... 

11 IA .. F. I 11"" . - J 
IA.F. .. J l~_:=J ~~·-·__J 

!1 ___ 1 
jAF. - I 

[ooos !AF. 1000 s I jAF; : jooos ; I ,A.F. I jooos I !AF. 

' 

REMARKS: Det ·1, #PR2B5700, beta; Det 2, #PR2B6836, beta: Det 3, #PR28570q, alpha; Det 4, #PR286B36, alpha. 

Does Instrument Meet Final Acceptance Criteria?: 

calibratlon Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

INSTRUMENT MARRIED WITH 

Pe!'formed/Revlewed by: 

@ Yes 

@ Yes 

07/02111 

# 

0 No 

0 No 

Date: 7/212010 

' 

Entered by:.9'2_1nltlals 

I 

Calibrations penom..,1Uo ANSI. ~1997 standards. 

----------------------- -----
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• 

• 

GRIFFIN INSTRUIVIENTS 

CALIBRATION CERTIFICATE FOR 43-68 PROBE# PR285700 

Owner: CHASE ENV 
--------------------~~ ---~---- •d••·-- ···-'-"-'•·--~------

DATE: 
TECH: 

07/02110 

Joanne Glenn 
LOCATION: Griffin Inst 

DATE LAST CAL. EXPIRES: 

REASON FOR CALleRATION: 
0 Due For Calibration 0 Repair (See Remarks) @ Other (See Remarks) 0 Due and Repair 

CABLE LENGTH: 5' . INPUT SENSITIVITY: 4 mV 

NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 2241.~3 

Source Number 
OOTC470-0654 

94TH470-1593 

2696-00 
2697-00 

PX726 

SERIAL#: 267113 

NIST TRACEABLE SOURCES USED 

Isotope 4. pl Activity 

Tc99SS 17,300 dpm 

Th230 16,700 dpm 

Pu239 18,500dpm 
Sr90 12,200dpm 

C14 48,780dpm 

CAL. DUE: 

Assay Date 
06/15109 
06/16/()9 

12/02/09 
03/01f00 

01/21/08 

07/02/11 

2 pl Activity 

t0;800cpm 

~.170 cpm 
9,370cpm 

8,530cpm 

111,660cpm 

Efficiencies from last cal.: 

Condition: @ Sat 0 Unsat · Pu:-~I __ I -Th:I·· --=i Sr:I,_, --~ 
Tcss:[_._-_ __.I C14:._I ----'-'-1 Tc Nt:I._ __ _. 

As Found (AF) Efficiencies: 

-,.-------,-----.r-- ---,------.,,.------ ---··--
HV /Vernier: c-99.Source Response Pu-239 Source Background (CPM): Tc-99Source Response 

Nickel (CPM): Response (CPM}: Stainless Steel (CPM): 
'"----~---,. 
.----,-,----+-A_ch_. ·Lt B ch. -_ Net Eff: A ch. B ch; Net Eff. A ch. B ch. A ch. l_~_ch_.__.., _ ___, 

NIA 

Net A to B BtciAXtaik: 
Xtalk: ":10% <1% 

---······-

Pu239 ". Tc99 NI ~ Th-230 Sr90 

AFCPM: I- I I 11 I f I 
AF4 pl eff: ! I I I I 11 I 
AF2pleff: I I I I I l I 

Is as found efficiency within 20% of the efficiency from the last cal? 0 Yes '@ No (See Remarks) 

Note: If the as found data Is within 10% of the last callbraUon and lhe B-A XtaUds <1% and the A·B Xtalk Is <10%, then the technician mey NIA the plateau aecUon and go 
directly to remarks. · -
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• 
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• 

j~~~ GRIFFIN INSTRUMENTS 
, ~ 

;./fr 

PROBE#: PR285700 
Date: 07/02/10 

PLATEAU AND SET POINT DATA 

. HV /Vern ier: Tc,-99 Source Response· 
SS (CPM): 

1500 

1550 

1600 

1650 

1700 

Ach. Bch. 

2007 

3259 

4204 

4867 

I Beta Bkg (cpm) 

Net Eff. 

11.4% . 

,18.5% 

23.6% 

26.9% 

Alpha 
HV I Vern ier i>u-239 

1650b 

4pl 
2pl 

CPM: 

AL Efficiencies: 

AL Efficiencies: 

-- . 

Pu,239 Source Background (CPM): NetAtoB B to A Xtalk: I 
Response (CPM): xtalk: <10% <1% 

Ach. · B ch. 1· Net Eff. Ach. Bch. 

28 

56 

' 120 

211 

281 

.. . ·- . .... 

213 
Tc-99NI Tc-99SS Th-2~0 C-14 Sr-90 

4879 7713 3815 

26.97% 15'38°.4 37.87% 

43.20% 40.19% 54.16% 

.. ---

PRQBE#: PR285700 
Date: 07/02110 

PLATEAU AND SET POINT DATA 

HV /Ver 

1100 

1150 

1200 

1ZSQ 

1300 

nier: Tc-99 Source Response 
SS {CPM): 

Ach. Bch. Net Eff. 

Alp 
HV /Vern 

ha I Beta Bkg (cpm) 2 

1250a 

4pl 
2 pl 

lee 

CPM: 

AL Efficiencies: 

AL Efllclenc/es: 

f.lt:ill 

4750 

25.66% 
50.56% 

Pu-239 Source Background (CPM): NetAto.B BtoAXtalk: I Respon~e (CPM): Xtalk: <10% <1% 

Ach. l.'J ch. I Net Eff. Ach. I Bch. 

4438 24.0% 3 

4525 . 24,5% 1 
4719 25.5% 2 

. 4647 25.1% 2 . 
4745 25.6% . 1 

Tc-99 NI Tc-99 §§ Th·230 C-14 .Ir:U 

3761 

22.51% 

46.01% 

2 

-

' 
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GRIFFIN INSTRUMENTS 

REMARKS: No previous cal data. Del 2, Beta: Det 4, alpha . 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Slicker Attached?: 

Date Instrument ls Due For Next Calibration: 

INSTRUMENT MARRIED WITH 2241-3 

Performed/Reviewed by:. 

2 pl elflolenales denoted In ltaUoa. 

@ Yes 

@ Ye~ 

07/02/11 

0 No 

.Q No 

# 267113 

Date: 7/212010 ~ntered by:~lnltlals 
CaObraHlins performed to ANSI N32SA-1997 standards. 

----'---------------------- ---------- .-----· ·------

.3 



GRIFFIN INSTRUMENTS 

CALIBRATION CERTIFICATE FOR 2241 SERIAL# 196624 

•

. . ·Owner: CHASE ENV 
::.·-·----·-··---- ---

DATE: 03109111 LOCATION: Griffin Inst 

• 

• 

TECH: E.M. Glenn DATE LAST CAL EXPIRES: 

~i QJ!!E.Qr Calibr~~gn 
Other (See Remarks) 

03126111 

. ReeatH~!!. R!!11ar~~) 
Due and Repair (See Remarks) 

NIST TRACEABLE EQUIPMENT USED DURING CALIBRATION 

MODEL: M-500 SERIAL#: 42386 CAL. DUE: 04121111 

MODEL: SERIAL#: CAL DUE: 
- -----· ----~----------- ---~---------------------------

~ Fast/Slow Switch working properly ~ Audio Response Gegtropism CABLE LENGTH 5' 

CONDITION: Sat 

NEW BATTERIES: Yes @ No BATTERY CHECK: Sat 

HVTEST N/A ~I Sat Unsat 

AF INPUT SENSITIVITY (mV).#1: 10. AL INl'UT.SENSITIVITY (mV) #1: 

AF INPUT se~SITIVITY (mV) #2: NIA 

NIA 

NIA 

AL INPUT SENSITIVITY (mV) #2 : 

AF. 

NIA 

AF INPUT SENSITIVITY (mV) #3: 

AF INPUT SENSITIVITY (mV) #4: 

AL INPUT SENSITIVITY (mV) #3: 

AL INPUT SENSITIVITY (mV) #4: 

NIA 

NIA 

RATE CPM AS FOUND % ERROR AS LEFT % ERROR 

I 250 250 I ) 
2500 .. ~503 I. 
2SK 25.036 IK 
250K 250.31.8 IK I 

0.0% 

'.0.1% 

0.1% 

0.1% 

A.F. 

A.F. 

A.F. 

A.F. 

Is the As Found Data Within 2% of the Set Point?: 

@ Yes 0 No 

OETECTOR2: DETECTOR3: DETECTOR4: 

AF 1-6 

[Oooos~ 
----··-···--··-_J 

~~0-2---J 
icl---~-1 

L ___ _j 

REMARKS: 

AL 1·6 

~~-:~=..-1 
/A:F.---: 
l_. ___ _J 

~-~ 
§_.F. j 
~.F .. -__j 
fA~F.-=·.:::.~_] 

AF 1-6 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

INSTRUMENT MARRIED WITH 44-10 

Performed/Reviewed by: 

AL 1-6 AF 1-6 

(!.~ Yes Q No 

(~ Yes No 

03109112 

#PR201041 

Date: 31912011 

AL 1-6 AF 1-6 Al-1-6 

~.~~-=i 
\NIA =i ~==i 
~--:=_] [NIA---~ 

~A _=:] ~-[ 
[NIA __ ---] §IA ·==i 
l~A ~~~ ~-~ 

Entered by: cfi:;:.. Initials 

Calibrations performed to ANSI N323A-1997 standards. 
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., 

CALIBRATION CERTIFICATE FOR 44-10 PROBE# PR201041 

Owner: CHASE ENV 
----------------------

DATE: 03/09/11 
TECH;, E.Mc Glenn . -

~ Due For Calibration 
Repair (See Remarks) 

Other (See Remarks) 

0 Due and Repair 

LOCATION: 

. ,DATE LAST CAL EXPIRES: 

Griffin Inst 

03/26/11 

Cable Length: 5' 
1.S.: 10mV 

NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION 

MODEL: 2241 SERIAL#: 196624 CAL. DUE: 03/09/12 

SOURCE#: 99-1816 ISOTOPE: Cs137 ACTIVITY: 1.23 uCi ASSAY DATE: 08/12/99 

GEOMETRY: Jig upside down with source underneath, activity side up. 

Physical Condition: @ Sat 0 Unsat 

l:fficiency From Li:i$t Calibration: 5.1 % Previous HV Set Point: 1150 v 
counts (CPM) Background (CPM) NetCPM: 

116550 7250 109300 AF Efficiency: 5.23% 

Is the AF ffficiency within 20% of the efficiency from the last calibration? @ Yes 0 No 
···----·--·---------

Reproducibility: 116550 117660 115270 Average: 116493.33 

High Voltage: Source Response (CPM): 

NIA 

.. 

RESPONSE BACKGROUND 

v 

REMARKS: 

Does Instrument Meet Final Acceptance Criteria?: 

Calibration Sticker Attached?: 

Date Instrument is Due For Next Calibration: 

Background (CPM): 

NETCPM 

(~ Yes 

l!) Yes 

03/09/12 

No 

0 No 

NetCPM: 

Efficiency: 

------------------------- ~-·----·--------~~---~--------------

INSTRUMENT MARRIED WITH 2241 # 196624 

Performed/Reviewed by: Date: 3/9/2011 

Q No 

Entered by:&:'. Initials 
----------

Calibrations performed to ANSI N323A-1997 standards 
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Project Manager 
Chase Environmental Group, Inc. 
109 Flint Rd. 

Oak Ridge, TN 378:00 

4-..TELEDYNE 
,.~ BROWN ENGINEERING, ING. 

A Teledyne Technologies Company 

2508 Quality Lane 
Knoxville, TN37931-3133 
865-690-6819 

Report of Analysis/Certificate of Conformance 

06/03/2011 

LIMS #: L46271 

Project ID#: CH085-3EUNNM0-09 

Received: 05/13/2011 

Delivery Date: 05/20/2011 

P.O.#: SIGNED QUOTE 

Release#: 

SDG#: 

This is to certify that Teledyne Brown Engineering - Environmental Services located 
at 2508 Quality Lane, Knoxville, Tennessee, 37931, has analyzed, tested and 
documented samples, as received by the laboratory, as specified in the applicable purchase order. 

This also certifies that requirements of applicable codes, standards and specifications 
have been fully met and that any quality assurance documentation which verified 
conformance to the purchase order is on file and may be examined upon request. 

I hereby certify that the above statements are true and correct. 

~ Ke{th Jeter 
Operations Manager 

Cross Reference Table 

Client ID Laboratory ID Station ID (if applicable) 
C1103006S-OO l I L46271-1 

Cll 03006S-002 i L46271-2 

C1103006S-003 I L46271-3 

Method Reference Numbers 

Matrix Analysis Method Reference 

s GAMMA EPA 901.1 

Page 1 of8 

L46271 1 of 10 
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4~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

2508 Quality Lane 
Knoxville, 1N 37931-3133 
865-690-6819 

This report shall not be reproduced or distributed except in its entirety . 

Page 2 of8 
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• 
Sample ID: Cl103006S-001 

Station: 
Description: 

LIMS Number: L46271-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

BE-7 2007 l.05E-Oi 5.28E-Ol 8.49E-01 
K-40 2007 1.SOE+Ol l.45E+OO 7.17E-Ol 
MN-54 2007 -7.21E-03 5.95E-02 9.76E-02 
C0-58 2007 l.46E-02 6.06E-02 1.02E-01 
FE-59 2007 9.90E-02 l.12E-Ol I 1.98E-01 
C0-60 2007 4.06E-02 5.53E-02 J9.67E-02 
ZN-65 2007 4.61E-01 l.66E-Ol 2.87E-01 
ZR.-95 2007 7.99E-02 l.30E-Ol 1.91E-01 
RU-103 2007 -4.18E-02 6.38E-02 1.00E-01 
RU-106 2007 -2.76E-01 6.08E-01 8.64E-01 
I-131 2007 -8.32E-03 I.08E-01 1.69E-01 
CS-134 2007 5.~8E-Ol 8.78E-02 1.63E-01 
CS-137 2007 2.0SE-01 7.51E-02 9.49E-02 
BA-140 2007 -l.62E-Ol 2.88E-Ol 4.63E-01 
CE-141 2007 6.34E-02 l.03E-Ol 1.73E-01 
CE-144 2007 -1.42E-Ol 4.llE-01 6.60E-01 
TL-208 2007 9.28E-Ol 2.63E-01 2.82E-Ol 
PB-212 2007 9.78E-01 l.48E-Ol l.66E-Ol 
BI-214 2007 1.25E+OO l.70E-Ol I.99E-Ol 
BI-212 2007 2.0SE+OO 6.78E-01 1.27E+OO 
PB-214 2007 1.lOE+OO 1.50E-01 2.03E-01 
RA-226 2007 3.22E+OO 1.29E+o0 2.18E+OO 
AC-228 2007 l.20E+OO 2.38E-Ol 3.42E-01 
RA-228 2007 l.21E+OO 3.81E-Ol 5.19E-01 
TH-228 2007 9.78E-01 1.48E-01 l.66E-01 
TH-232 2007 1.20E+OO 2.37E-01 3.42E-01 
TH-234 I 2007 I -2.81E+OO I 4.50E+OO I 7.36E+OO I 
U-235 2007 3.24E-01 4.05E-Ol 6.89E-01 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

Report Analysis 
06103111 12:56 

L46271 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 05/12/2011 08:30 

Collect Stop: 
Receive Date: 05/13/2011 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/gDry 227.08 gdry 
pCi/gDry I 227.08 gdry I 

pCi/gDry I 227.08 gdry 
pCi/gDry I 227.08 gdry 

~~TELEDYNE • 
F'~ BROWN ENGINEERING, INC. 

A Teledyne Teohnologles Company 

Matrix: Soil (S) 
Volume: 

% Moistrre: 35.46 

Reference Count Count Count 
Date Date Time Units li'lag Values 

05/12111 08:30 05/19/11 6000 Sec u I No I 
05112111 08:30 05/19/11 6000 Sec + I Yes I 
05/12111 08:30 05/19/11 6000 Sec u I No I 
05/12/11 08:30 05/19/11 6000 Sec u I No I 

pCi/gDry 227.08 g dry I 05112111 08:30 05/19/11 6000 Sec u I No I 
pCi/gDry 227.08 
pCi/gDry ! 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/g Dry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/g Dry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/gDry 227.08 
pCi/g Dry I I 227.08 I 
oCi/gDrv 227.08 

gdry 05/12/11 08:30 05119111 6000 Sec u 
gdry 05112111 08:30 05119111 6000 Sec U* 
gdry 05112111 08 :3 0 05/19/11 6000 Sec u 
gdry 05112111 08:30 05/19/11 6000 Sec u 
gdry 05/12111 08:30 05119111 6000 Sec u 
gdry 05/12111 08:30 05/19/11 6000 Sec u 
gdry 05/12111 08:30 05/19/11 6000 Sec U* 
g dry ! 05/12/11 08:30 05/19/11 6000 Sec + 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
!!drv 

I 05112111 08:30 05/19/11 6000 Sec u 
05/12111 08:30 05/19/11 6000 Sec u 

I 05/12111 08:30 05/19111 6000 Sec u 
I 05112111 08:30 05119111 6000 Sec + 
I 05112111 08:30 05/19/11 6000 Sec + 

05/12111 08:30 05119/11 6000 Sec + 
! 05/12/11 08:30 05/19/11 6000 Sec + 
I 05/12/11 08:30 05/19/11 6000 Sec + 
05/12/11 08:30 05/19111 6000 Sec + 
05/12/11 08:30 05/19/ll 6000 Sec + 

I 05/12111 08:30 05/19/11 6000 Sec I+ 
05/12/11 08:30 05/19/11 6000 Sec 1+ 
05/12111 08:30 05/19/11 6000 Sec 1+ 

I 05112111 o8:3o I 05119ml 6000 I Sec I u I 
05112111 08:30 05119111 6000 Sec u 

No = Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

I No I 
I Nol 
I No I 
I No I 
I No I 
I No I 
I No I 
I Yes I 
I No I 
I No I 
I No I 
\Yes I 
\Yes I 
I Yes I 
I Yes I 
I Yes 1 
!Yes I 
I Yes l 
!Yes I 
I Yes I 
/Yes I 
I No I 
I No I 

U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma **** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
MDC - Minimum Detectable Concentration 
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• 
Project Manager 

Sample ID: C1103006S-001 
Station: 

Description: 

LIMS Number: L46271-1 

Report ~ nalysis 
06/0~2~~ 
L46271 

Chase Environmental Group, Inc. 
CH085-3EUNIVM0-09 

Collect Start: 05/12/2011 08:30 
Collect Stop: 

Receive Date: 05/13/2011 

~~TELEDYNE I 
,,... BROWN ENG RING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 35.46 

Radionuclide 
I I Activity I Uncertainty I 

SOP# Cone 2 Sigma MDC I Units /RU:/ Aliquot I Aliquot I 
Volume Units 

Reference I 
Date 

Count I 
Date 

Count I Count I 
Time Units Flag Values 

U-238 I 2001 I 6.92E+OO I 6.87E+OO I 1.20E+Ol I pCi/gDry I I 227.08 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 4 of8 

I gdry I 05/12111 08:30 _I 05/19/111 6000 I Sec I u I 

No =Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

I No I 

****Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• 
Project Manager 

Sample ID: C1103006S-002 
Station: 

Description: 

LIMS Number: L46271-2 

Activity Uncertainty 
Radionuclide SOP# Cone 2Sigma MDC 

BE-7 2007 4.92E-Ol 4.40E-Ol 7.60E-01 
K-40 2007 1.47E+Ol 1.30E+OO 7.17E-01 
MN-54 2007 l.76E-02 5.23E-02 8.67E-02 
C0-58 2007 -l.33E-02 5.28E-02 8.47E-02 
FE-59 2007 3.71E-02 l.07E-01 .1.79E-01 
C0-60 2007 -2.3IE-02 4.87E-02 7.65E-02 
ZN-65 2007 3.94E-01 l.45E-Ol 2.46E-Ol 
ZR-95 2007 5.0lE-02 9.50E-02 1.52E-Ol 
RU-103 2007 -4.34E-02 5.04E-02 7.87E-02 
RU-106 2007 2.39E-02 4.45E-01 7.40E-01 
I-131 2007 -3.82E-02 8.74E-02 1.39E-Ol 
CS-134 2007 3.70E-01 6.80E-02 1.24E-01 
CS-137 2007 2.81E-02 5.39E-02 9.16E-02 
BA-140 2007 9.67E-02 2.53E-01 4.20E-01 
CE-141 2007 l.13E-Ol 8.34E-02 l.42E-01 
CE-144 2007 -2.65E-Ol 3.18E-Ol 5.llE-01 
'IL-208 2007 1.17E+OO 2.06E-Ol 2.20E-01 
PB-212 2007 l.27E+OO l.04E-01 l.35E-01 
BI-214 2007 l.26E+o0 l.36E-01 l.63E-01 
BI-212 2007 l.04E+OO 6.96E-01 i 9.98E-01 
PB-214 2007 1.17E+OO l.41E-Ol l.68E-01 
RA-226 2007 2.71E+OO l.31E+OO l.72E+OO 
AC-228 2007 l.31E+OO 2.68E-01 3.lOE-01 
RA-228 2007 1.35E+OO 3.60E-01 5.03E-01 
TII-228 2007 1.27E+o0 l.04E-01 l.35E-Ol 
TII-232 2007 l.29E+OO 2.69E-01 4.87E-01 
TII-234 2007 l.69E+o0 8.13E-01 4.74E+OO 
U-235 2007 3.77E-01 3.30E-Ol S.61E-01 

Flag Values 
U = Compound/ Analyte not detected (< MDC) or Jess than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(garnma only) 

Report .Analysis 
06/03/11 12:56 

L46271 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 05112/2011 08:38 
Collect Stop: 

Receive Date: 05113/2011 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 g dry 
pCi/g Dry 303.77 gdry 
pCi/gDry 303.77 g dry 
pCi/gDry 303.77 g dry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 g dry 
pCi/gDry 303.77 g dry 
pCi/gDry 303.77 I gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/g Dry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 g dry 
pCi/gDry 303.77 gdry 
pCi/gDry 303.77 gdry 
pCi/gDrv 303.77 gdrv 

U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 5 of8 

-4~ TELEDYNE • 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 25.11 

Reference Count Count Count 
Date Date Time Units Flag Values 

05/12/11 08:38 05/19/11 6000 Sec Uj 
05/12/11 08:38 05/19/11 6000 Sec +I 
05/12111 08:38 05119111 6000 Sec UI 
05/12111 08:38 05/19/11 6000 Sec UI 
05/12111 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05119/11 6000 Sec U* I 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec U*I 
05112/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec Ui 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05/19/11 6000 I Sec I+ I 
05/12111 08:38 05/19/11 6000 Sec +I 
05/12/11 08:38 05/19/11 6000 Sec +I 
05/12/11 08:38 05/19/11 6000 Sec UI 
05112111 08:38 05/19/11 6000 Sec +I 
05/12111 08:38 05/19/11 6000 Sec +I 
05/12111 08:38 05/19/11 6000 Sec +I 
05/12/11 08:38 05/19/11 6000 Sec +I 
05/12111 08:38 05/19/11 6000 Sec +I 
05/12/11 08:38 05/19/11 6000 Sec U* I 
05/12/11 08:38 05/19/11 6000 Sec UI 
05/12/11 08:38 05119111 6000 Sec UI 

. No =Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

I No I 
I Yes I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
!Yes I 
!Yes I 
I Yes I 
!Yes I 
I Yes I 
I Yes I 
I Yes I 
I Yes I 
\tes I 
I No I 
I Yes I 
I No I 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• Report c&nalysis 
06/03~~ 
L46271 

Al'ai~ I l:U:UYNt. • 
,-~ BROWN ENG ING, INC. 

A Teledyne Technologies Company 

Chase Environmental Group, Inc. 

Project Manager 

Sample ID: Cll03006S-002 
Station: 

Description: 

LIMS Number: L46271-2 

Radionuclide SOP# 

U-238 2007 

Flag Values 

Activity 
Cone 

3.06E+OO 

Uncertainty 
2Sigma 

5.69E+OO 

U = Compound/ Analyte not detected (<MDC) or less than 3 sigma 

lVIDC 

9.77E+OO 

+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

CH085-3EUNIVM0-09 

Collect Start: 05/12/2011 08:38 
Collect Stop: 

Receive Date: 05/13/2011 

Units 

pCi/gDry 

Run 
# 

Aliquot 
Volume 

303.77 

U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 6 of8 

Matrix: Soil 
Volume: 

% Moisture: 25.11 

(S) 

Aliquot 
Units 

Reference 
Date 

Count 
Date 

Count 
Time 

Count 
Units Flag Values 

g dty I 05/12/11 08:38 I 05/19/11 6000 Sec u 

No =Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

****Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 

No 
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• Report Analysis 
06/03/11 12:56 

L46271 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1103006S-003 Collect Start: 05/12/2011 08:46 
Station: Collect Stop: 

Description: Receive Date: 05/13/2011 
LIMS Number: L46271-3 

I SOP# 
Activity Uncertainty Run Aliquot Aliquot 

Radionuclide Cone 2 Sigma MDC Units # Volume Units 

BE-7 I 2001 5.99E-02 3.29E-01 5.62E-01 pCi/gDry 237.19 gdry 
K-40 I 2001 1.60E+Ol l.56E+OO I 5.79E-Ol pCi/gDry 237.19 gdry 
MN-54 I 2007 7.38E-03 3.98E-02 r6.67E-02 1 pCi/gDry I I 237.19 I gdry 
C0-58 I 2001 -4.74E-02 4.16E-02 5.98E-02 pCi/gDry 237.19 gdry 
FE-59 I 2007 I l.08E-02 I 9.09E-02 I l.SOE-01 I pCi/gDry I I 237.19 I gdry 
C0-60 I 2007 I -2.46E-02 I 4.80E-02 I 7.llE-02 I pCi/gDry I I 237.19 I gdry 
ZN-65 I 2001 4.52E-02 I 1.lOE-01 I 1.64E-Ol I pCi/gDry I I 237.19 I gdry 
ZR-95 I 2001 6.68E-02 7.34E-02 l.32E-Ol pCi/gDry 237.19 gdry 
RU-103 I 2001 3.36E-03 3.73E-02 6.32E-02 pCi/gDry 237.19 gdry 
RU-106 I 2007 I -2.34E-Ol I 3.61E-Ol I s.6sE-01 I pCi/gDry I I 237.19 I gdry 
I-131 I 2007 -5.79E-02 6.97E-02 1.0SE-01 pCi/gDry 237.19 gdry 
CS-134 I 2001 3.30E-03 4.44E-02 6.49E-02 pCi/gDry 237.19 gdry 
CS-137 : 2007 3.69E-02 5.04E-02 8.84E-02 pCi/gDry 237.19 gdry 
BA-140 I 2001 -5.43E-02 2.04E-01 3.34E-01 pCi/gDry 237.19 gdry 
CE-141 I 2007 7.42E-02 6.60E-02 1.15E-01 pCi/gDry 237.19 gdry 
CE-144 I 2007 -l.39E-Ol 2.56E-Ol 4.14E-01 pCi/gDry 237.19 gdry I 

TI..-208 I 2007 1.25E+OO 2.48E-01 2.00E-01 pCi/gDry 237.19 gdry 
PB-212 I 2001 1.31E+OO 1.30E-01 l.lOE-01 pCi/gDry 237.19 gdry 
BI-214 I 2001 9.53E-01 1.62E-01 l.33E-01 pCi/gDry 237.19 gdry 
BI-212 I 2001 I 8.56E-01 7.84E-01 8.02E-01 pCi/gDry 237.19 gdry 
PB-214 I 2007 I 1.31E+OO l.50E-Ol l.23E-Ol pCi/gDry 237.19 gdry 
RA-224 I 2001 t 3.19E+OO l.32E+OO l.25E+OO pCi/gDry 237.19 I gdry 
RA-226 I 2007 I 3.62E+OO l.27E+OO 1.33E+o0 pCi/gDry 237.19 gdry 
AC-228 I 2001 1.32E+OO 3.35E-01 2.69E-Ol pCi/gDry 237.19 gdry 
RA-228 I 2001 9.06E-Ol 4.26E-Ol 4.03E-Ol pCi/gDry 237.19 gdry 
TII-228 I 2001 1.31E+OO l.30E-01 1.lOE-01 pCi/gDry 237.19 gdry 
TII-232 I 2007 l.32E+OO 3.34E-Ol 2.68E-01 pCi/gDry 237.19 gdry 
iTII-234 I 2001 2.13E+OO l.04E+OO 4.58E+OO pCi/gDry 237.19 gdrv 

Flag Values 
U = Compound/ Analyte not detected (<MDC) or Jess than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
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4~ TELEDYNE • 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 24.92 

Reference Count Count Count 
Date Date Time Units Flag Values 

05/12/11 08:46 05/19/11 6000 Sec UI 
05/12111 08:46 05/19/11 6000 Sec +I 

I 05112111 08:46 05/19/11 6000 Sec UI 
05/12/11 08 :46 05/19/11 6000 Sec UI 

I 05112111 08:46 I 051191111 6000 I Sec I u I 
I 05112111 08:46 I 05119111! 6000 Sec UI 
I 05112111 08:46 I 05119ml 6000 I Sec I u I 

05112/11 08:46 05/19/11 6000 Sec VI 
05/12/11 08:46 05/19111 6000 Sec UI 

I 05112111 08:46 I 051191111 6000 I Sec UI 
05/12111 08:46 05/19/11 6000 Sec VI 
05/12/11 08:46 05/19/11 6000 Sec UI 
05/12/11 08:46 05/19/11 6000 Sec UI 
05/12111 08:46 05/19/11 6000 Sec UI 
05/12/11 08:46 05/19/11 6000 Sec UI 
05/12/11 08:46 05/19/11 6000 ! Sec I u I 
05/12/11 08:46 05/19/11 6000 l Sec +I 
05/12/11 08:46 05/19/11 6000 ! Sec +I 
05/12/11 08:46 05/19/11 6000 Sec +I 
05/12/11 08:46 05/19/11 6000 Sec UI 
05/12/11 08:46 05/19/11 6000 i Sec +I 

I 05112111 08:46 I 051191111 6000 I Sec I + I 
05/12/11 08:46 05/19/11 6000 Sec +I 
05/12/11 08:46 05/19111 6000 Sec +I 
05/12111 08:46 05/19/11 6000 Sec +I 
05112111 08:46 05/19/11 6000 Sec +I 
05/12/11 08:46 05/19/11 6000 Sec +I 
05/12/11 08:46 05/19/11 6000 Sec UI 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I No I 
I Yes I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I Yes I 
I Yes I 
I Yes I 
I Yes I 
I Yes I 
!Yes I 
I Yes I 
I Yes I 
I Yes I 
I Yes I 
I Yes I 
!Yes I 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• 
Project Manager 

Sample ID: Cll03006S-003 
Station: 

Description: 

LIMS Number: L46271-3 

Radionuclide SOP# 
Activity 

Cone 
Uncertainty 

2 Sigma MDC 

Report 9uialysis 
06/03/11 12:56 

L46271 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 05/12/2011 08:46 

Collect Stop: 
Receive Date: 05/13/2011 

Units 
Run 

# 
Aliquot 
Volume 

Aliquot 
Units 

U-235 I 2007 I -1.18E-02 I 2.67E-Ol I 4.40E-Ol I pCi/g Dry 
lu-238 I 2001 I 2.10E+oo I 4.39E+oo I 7.67E+oo I pCi/gDry 

237.19 
237.19 

gdry 
gdry 

Flag Values 
U = Compound/Analyte not detected ( < l\IDC) or less than 3 sigma 
+ = Activity concentration exceeds l\IDC and 3 sigma; peak identified(gamma only) 
U* = Compound/Anr'.yte not detected. Peak not identified, but forced activity concentration exceeds l\IDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = l\IDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
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..... ~TELEDYNE I 
~~ BROWN ENG ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil 
Volume: 

% Moisture: 24.92 

(S) 

Reference 
Date 

Count 
Date 

Count 
Time 

Count 
Units Flag Values 

05112111 08:46 I 05119111 
05112111 08:46 I 05119111 

6000 
6000 

Sec 
Sec 

u 
u 

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

l\IDC - Minimum Detectable Concentration 

No 
No 
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• • 
Chain of Custody Record No. COl 103006-02 

Project Name: University of Missouri Sinclair Phase 1 Project Number: C1103006 

Send Report To: Dave Culp (dculp@chaseenv.com) Sampler (Print Name): Mike Culp "C 
2 
!/) 

<I> (.) Address: Sampler (Print Name): NA ::i 
~ tJ' 

109 Flint Road Shipment Method: FedEx/Hand Deliver &! (/) 

!/) Ctl 
'(ij E 

Oak Ridge, TN 37830 Airbill Number: NA ~ E (II 
c: Ctl 

Phone: 865-481-8801 Laboratory Receiving: Teledyne Brown Engineering <( (!) 

Fax: 865-481-8818 

Field Sample ID Sample Sample Sample Number of 
Dale Time Matrix Containers 

C1103006S-001 5/12/11 0830 .So;) 1 x 
C 1103006S-002 5/12/11 0838 Soil 1 x 
c 11030068-003 5/12/11 0846 Soil 1 x 

Relinquished by: (Signature) Received by: (~jfil-1-t Date: 

fa';ke Cvlp/)A~ "l~O'V1 - ToN\'\ Mc&:1 sl'3J l.l 
~hed by: (Signatu~ ' Received bf. (Signature) Date: 

\ ~ ~ f'"\ I\. 

Relinquished by: (Signature) ( Receive ~by~e)X--~ Date: 

?(11/11 ..... ~ 
n 

Time: 

lO!OO 
Time: 

Time: 

-It> JJi) 

• L~&J.71 

6l~l-
Chase Environmental Group, Inc. 

109 Flint Road, Oak Ridge, TN 37830 
865-481-8801 

Page 1 of 1 

-
Purchase 

Order#: C01103006 

Comments, Special Lab Sample ID 
Instructions, etc. !to be completed by lab) 

One Week Turnaround 

One Week Turnaround 

One Week Turnaround 

Sample Custodian Remarks (Completed By Laboratory): 

~ 
"' -..i 
~ 

<O 

s. 
~ 

0 



SR #: 3 .. -t276:l. 7 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report L4627110of10 

05/13/11 10:24 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EUNIVM0-09 LIMS #L46271 

nitiated By: JSIMMONS 
I nit Date: 05/13/11 Receive Date: 05/13/11 

Notification of Variance 
Person Notified: Contacted By:. 

Notify Date: 

Notify Method: 

Notify Conunent: 

CJ.ient Response 

Person Responding: 

Response Date: 
Response Method: 

Response Comment 

Criteria Yes No NA Comment 

1 Shipping container custody seals present NA 
and intact. 

2 Sample container custody seals present NA 
and intact. 

3 Sample containers received in good y 
condition 

4 Chain of custody received with samples y 

5 All samples listed on chain of custody y 
received 

6 Sample container labels present and y 
legible. 

7 Information on container labels y 
correspond with chain of custody 

8 Sample(s) properly preserved and in NA 
appropriate container(s) 

9 Other (Describe) NA 

For Hazardous Materials Only: 

10 Paperwork shows TBE and shippers name, NA 
address and phone number 

11 Paperwork shows sample quantity NA 
information 

• 
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Project Manager 
Chase Environmental Group, Inc. 
109 Flint Rd. 

Oak Ridge, TN 37830 

.Allllltt-. TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

2508 Quality Lane 
Knoxville, TN 37931-3133 
865-690-6819 

Report of Analysis/Certificate of Conformance 

06/02/2011 

LIMS #: L46272 

Project ID#: CH085-3EUNIVM0-09 

Received: 05/13/2011 

Delivery Date: 05/20/2011 

P.O.#: SIGNED QUOTE 

Release#: 

SDG#: 

This is to certify that Teledyne Brown Engineering - Environmental Services located 
at 2508 Quality Lane, Knoxville, Tennessee, 37931, has analyzed, tested and 
documented samples, as received by the laboratory, as specified in the applicable purchase order. 

This also. certifies that requirements of applicable codes, standards and specifications 
have been fully met and that any quality assurance documentation which verified 
conformance to the purchase order is on file and may be examined upon request. 

I hereby certify that the above statements are true and correct. 

~~ 
Operations Manager 

Cross Reference Table 

Client ID Laborn.tmy ID Station ID (if applicable) 
Cll03006M-001 L46272-1 
Cl 103006M-002 L46272-2 

Cl 103006M-003 L46272-3 

Method Reference Numbers 

Matrix Analysis Method Reference 

SL GAMMA EPA901.1 

Page 1 of8 
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4~TELEDVNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

2508 Quality Lane 
Knoxville, 1N 37931-3133 
865-690-6819 

This report shall not be reproduced or distributed except in its entirety . 

Page 2 of8 
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• 
Sample ID: C1103006M-001 

Station: 
Description: 

LIMS Number: L46272-l 

I SOP# 
Activity I Uncertainty I 

MDC I Radionuclide Cone 2 Sigma 
l 

C-14 I 2003 -4.04E-01 I 3.86E-01 I 6.48E-01 I 
H-3 I 2003 2.49E-Ol I 4.67E-01 I 7.58E-Ol I 
BE-7 I 2001 1.53E+oo I 3.46E+OO I 6.01E+o0 I 
K-40 I 2001 2.05E+Ol I l.03E+Ol I 7.90E+OO I 
MN-54 I 2007 2.73E-Ol I 4.00E-01 I 7.0SE-01 I 
C0-58 I 2007 1.79E-01 I 3.36E-01 I 5.96E-Ol I 
FE-59 I 2001 -3.87E-01 I 9.39E-01 I 1.47E+OO I 
C0-60 I 2001 I -3.28E-Ol I 3.44E-01 I 4.42E-Ol I 
ZN-65 I 2001 -7.45E-Ol I 9.12E-01 I l.35E+OO I 
ZR-95 I 2007 2.90E-Ol I 7.05E-01 I 1.22E+OO I 
RU-103 I 2001 -7.14E-02 I 4.26E-01 I 6.98E-Ol I 
RU-106 I 2001 4.14E+OO I 3.02E+OO I 5.76E+OO I 
I-131 I 2001 6.26E-Ol I 1.77E+OO I 2.93E+o0 I 
CS-134 I 2001 4.82E-02 I 4.12E-01 I 6.0IE-01 I 
CS-137 I 2001 I -I.OIE-01 I 3.60E-01 I 5.73E-01 I 
BA-140 I 2001 2.23E+OO I 3.59E+o0 I 6.33E+OO I 
CE-141 I 2001 -3.00E-01 I 5.78E-01 I 9.37E-Ol I 
CE-144 I 2001 I -l.25E-Ol I l.73E+OO I 2.85E+OO I 
TI..-208 I 2007 2.49E+OO I 2.20E+OO I 1.50E+OO I 
PB-212 I 2001 l.28E+OO I 8.04E-Ol I 9.96E-Ol I 
BI-214 I 2007 I 2.60E+OO I 1.38E+o0 I 1.IOE+OO I 
BI-212 I 2007 5.58E-01 I 4.43E+OO I 7.53E+OO I 
PB-214 I 2001 2.37E+OO I 8.97E-01 I l.04E+OO I 
RA-226 I 2001 I l.85E+o0 I 7.04E+o0 I 1.27E+ol I 
RA-228 I 2001 8.14E-02 I 2.58E+OO I 4.35E+o0 I 
TII-228 I 2001 1.28E+OO I 8.04E-01 I 9.96E-Ol I 
TII-232 I 2007 6.2IE-Ol I l.58E+o0 I 2.84E+o0 I 
TII-234 I 2007 -l.56E+Ol I 2.02E+ol I 3.42E+ol I 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

Report c9.nalysis 
06/02111 15:33 

4~ TELEDYNE I 
"""" BROWN ENGi RING, INC. 

A Teledyne Technologies Lompany 

L46272 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 05/11/2011 18:00 Matrix: Sludge (SL) 

Collect Stop: Volume: 
Receive Date: 05/13/2011 %Moisture: 94.31 

Units \RU:j 
Aliquot I Aliquot I 
Volume Units 

Reference I 
Date 

Count I 
Date 

Count I Count I 
Time I Units Flag Values 

pCi/g: I I 2.8 I 
pCi/g I I 2.8 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/g Dry I I 6.03 I 
pCi/gDry I I 6.03 I 
pCi/gDry I I 6.03 I 

gwet I I 051261111 60 I M I u I 
gwet I I 05/27/111 60 I M I u I 
gdry I 05/11111 18:00 I 06/01111\ 6000 I Sec I u I 
gdry I 05111111 18:00 I 061011111 6000 I Sec I+ I 
g dry I 05/ll/1118:00 I 061011111 6000 I Sec I u I 
gdry I 05111111 18:00 I 061011111 6000 I Sec I U I 
gdry I 05111111 18:00 I 061011111 6000 I Sec I u I 
g dry I 05/1111118:00 I 06/011111 6000 I Sec I u I 
g dry I 05/11111 18:00 I 06/01/111 6000 I Sec I U I 
g dry I 05/11/11 18:00 I 06/01/111 6000 I Sec I u I 
g dry I 05111111 18:00 I 061011111 6000 I Sec I u I 
g dry I 05/11111 18:00 I 06/011111 6000 I Sec I U I 
g dry I 05/1111118:00 I 06/011111 6000 I Sec I u I 
g dry I 05111/11 18:00 I 06/011111 6000 I Sec I u I 
gdry I 05111111 18:00 I 061011111 6000 I Sec I u I 
gdry I 0511111118:00 I 061011111 6000 I Sec I u I 
g dry I 05111111 18:00 I 06/011111 6000 I Sec I u I 
gdry I 05111111 18:00 I 061011111 6000 I Sec I u I 
g dry I 05111111 18:00 I 061011111 6000 ! Sec I u I 
g dry I 05/11/11 18:00 I 061011111 6000 I Sec I+ I 
g dry I 05/11111 18:00 I 06/011111 6000 I Sec I+ I 
g dry I 0511111118:00 I 061011111 6000 \ Sec I u I 
g dry I 05/1111118:00 I 06/011111 6000 I Sec I+ I 
g dry I 05/11/11 18:00 I 06/011111 6000 I Sec I U I 
g dry I 05/1111118:00 I 06/011111 6000 I Sec I u I 
g dry I 05/11/11 18:00 I 06/011111 6000 I Sec I+ I 
g dry I 05/11/11 18:00 I 06101/111 6000 I Sec lul 
11; dry I 05/11111 18:00 I 06/011111 6000 ! Sec I u I 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I T 
I I 
I No I 
I Yes I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I Yes I 
!Yes I 
I Yes I 
I No I 
I Yes I 
I No I 
I No I 
I Yes I 
I No I 
I No I 

U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
****Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
MDC - Minimum Detectable Concentration 
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• Report ~alysis 
06/02/11 15:33 

4P.. TELEDYNE I 
I"~ BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

L46272 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: Cl103006M-001 Collect Start: 05/11/2011 18:00 Matrix: Sludge (SL) 
Station: Collect Stop: Volume: 

Description: Receive Date: 05/13/2011 %Moisture: 94.31 
LIMS Number: L46272-1 

Radionuclide I SOP# I Activity I Uncertainty I 
Cone 2 Sigma MDC I Units IRU:J Aliquot I Aliquot I 

Volume Units 
Reference I 

Date 
Count I 
Date 

Count I Count I 
Time Units Flag Values 

U-235 I 2001 I 9.95E-02 I l.80E+OO I 3.03E+OO I pCi/gDry I I 6.03 I gdry I 05/11/11 18:00 I 06/01/l ll 6000 I Sec I u I I No I 
U-238 I 2001 I -2.59E+Ol I 4.91E+Ol I 7.64E+Ol I pCi/gDry I I 6.03 I g dry T os111111 18 :oo I 06101111 I 6000 I Sec I u I I No I 

Flag Values 
U = Compound/Analyte not detected (<MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/Analyte not detected. Peale not identified, but forced activity concentration exceeds MDC and 3 sigma 

No ,;,, Peale not identified in gamma spectrum 

Yes =Peale identified in gamma spectrum 

****Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
MDC - Minimum Detectable Concentration 
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• Report analysis 
06/02/11 15:33 

L46272 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1103006M-002 Collect Start: 05/11/2011 18:05 
Station: Collect Stop: 

Description: Receive Date: 05/13/20 II 
LrMS Number: L46272-2 

Activity Uncertainty I Run Aliquot Aliquot 
Radionuclide SOP# Cone 2 Sigma MDC Units # Volume Units 

! 

C-14 2003 9.96E-01 4.97E-01 I 7.90E-Ol pCi/g - 2.35 gwet 
·-

H-3 2003 l.36E-01 5.52E-Ol I 9.03E-Ol pCi/g· .. I 2.35 gwet 
BE-7 2007 8.97E-Ol 2.21E+OO I 3.81E+o0 pCi/gDry 12.14 gdry 
K-40 2007 2.55E+Ol 6.41E+OO I 4.00E+oO pCi/g Dry 12.14 gdry 
MN-54 2007 -1.50E-Ol 2.31E-Ol I 3.45E-Ol pCi/gDry 12.14 gdry 
C0-58 2007 3.22E-02 2.56E-01 I 4.24E-01 pCi/gDry 12.14 gdry 
FE-59 2007 -2.18E-Ol 6.04E-Ol I 9.59E-Ol pCi/gDry 12.14 gdry 
C0-60 2007 9.59E-02 2.37E-01 I 4.ISE-01 pCi/gDry I I 12.14 I gdry 
ZN-65 2007 -5.25E-01 5.15E-01 I 7.34E-01 I pCi/gDry I I 12.14 I gdry 
ZR-95 2007 -3.22E-Ol 4.32E-Ol I 6.35E-Ol pCi/gDry 12.14 gdry 
RU-103 2007 9.80E-02 2.81E-Ol I 4.82E-Ol pCi/gDry 12.14 gdry 
RU-106 2007 -l.93E+o0 2.12E+OO I 3.17E+OO pCi/gDry 12.14 gdry 
I-131 2007 -l.12E+o0 l.17E+OO I 1. 72E+OO pCi/gDry 12.14 gdry 
CS-134 2007 1.64E-01 2.42E-01 I 3.74E-Ol pCi/gDry 12.14 gdry 
CS-137 2007 7.39E-03 2.21E-01 I 3.65E-Ol pCi/gDry 12.14 gdry 
BA-140 2007 5.83E-01 2.15E+OO I 3.66E+OO pCi/gDry 12.14 gdry 
CE-141 2007 -l.78E-Ol 3.76E-Ol I 6.0SE-01 pCi/gDry 12.14 gdry 
CE-144 2007 -3.0lE-01 1.IOE+oO I 1.79E+OO pCi/gDry I 12.14 gdry 
TL-208 I 2007 I 1.25E+o0 l.04E+OO I l.07E+OO pCi/gDry 12.14 gdry 
PB-212 2007 7.72E-01 5.60E-01 I 6.lSE-01 pCi/gDry i 12.14 gdry 
BI-214 I 2007 I l.l4E+o0 I 7.37E-01 I 1.18E+oo I pCi/gDry I I 12.14 I gdry 
BI-212 2007 -2.57E+OO 2.68E+OO I 4.0SE+OO pCi/gDry i 12.14 I gdry 
PB-214 I 2001 6.86E-Ol 6.66E-Ol I l.OOE+oo pCi/gDry 12.14 gdry 
RA-226 ----r 2007 I 9.38E-01 I 4.22E+OO I 7.28E+OO I pCi/gDry I I 12.14 I gdry 
RA-228 2007 7.67E-01 1.81E+OO I 3.15E+OO pCi/g Dry I, 12.14 gdry 
TII-228 2007 7.72E-Ol 5.60E-01 I 6.lSE-01 pCi/g Dry I 12.14 gdry 
TII-232 2007 l.59E+00 1.52E+OO I 1.29E+OO pCi/gDry ! 12.14 gdry 
TII-234 I 2007 I -1.03E+Ol I 9.75E+OO I 1.59E+Ol I pCi/14Dry ! I 12.14 I g; dry 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
u• = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Balded text indicates reportable value. 
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..... ~TELEDYNE I 
,..,.. BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

Matrix: Sludge (SL) 
Volume: 

%Moisture: 82.59 

Reference Count Count Count I 
Date Date Time Units Flag Values 

05/31/11 60 M I +I I I 
05/27/11 60 M I u I I I 

05/11111 18:05 06/01/11 6000 Sec I u I I No I 
05/11/11 18 :05 06/01/11 6000 Sec I+ I I Yes I 
05/11/11 18:05 06/01/11 6000 Sec I U I I No I 
05/11/11 18:05 06/01/11 6000 Sec I u I I No I 
05/11/11 18:05 06/01/11 6000 Sec I U I I No I 

I 05111111 18:05 I 06101111 6000 Sec I u I I No I 
I 05111111 18:05 I 06101111 6000 \ Sec I u I I No I 

05/11/11 18 :05 06/01/11 6000 Sec I u I I No I 
05/11/11 18:05 06101111 6000 i Sec I u I I No I 

I 05111111 18:05 I 061011111 6000 I Sec I u I I No I 
05/11/1 I 18:05 06/01/11 6000 I Sec I u I I No I 
05/11111 18:05 06/01/11 6000 Sec I u I I No I 
05/11111 18:05 06/01111 6000 I Sec I u I INOI 
05/11/11 18:05 06101111 6000 I Sec I u I I No I 
05/11/1 l 18:05 06/01/11 6000 ! Sec I u I I No I 

I 05111111 18:05 I 061011111 6000 I Sec I u I I No I 
05/11/11 18:05 06101111 6000 I Sec I u I !Yes I 
05/11111 18:05 06/01/11 6000 Sec I u I I Yes I 

I 051w11 18:05 I 061011111 6000 I Sec I u I I No I 
05/11/11 18:05 06/01/11 6000 Sec I u I I No I 
05/l 1111 18:05 06101111 6000 I Sec I u I I No I 

I 05111111 18:05 I 061011111 6000 Sec I u I I No I 
05/11/11 18:05 06/01/11 6000 I Sec I u I I No I 
05/11/11 18:05 06101111 6000 Sec I u I I Yes I 
05111111 18:05 06/01/11 6000 I Sec I u I I Yes I 

I 0511111118:05 I 061011111 6000 ! Sec I u I lNol-

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• Report c9nalysis 
06/02/1115:33 

All~ TELEDYNE I 
,..~ BROWN ENGi ING, INC. 

A Teledyne Technologies Company 

L46272 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1103006M-002 Collect Start: 05/1112011 18:05 Matrix: Sludge (SL) 
Station: Collect Stop: Volume: 

Description: Receive Date: 05/13/2011 %Moisture: 82.59 
LIMS Number: L46272-2 

Radionuclide I SOP# I 
Activity I Uncertainty I 

Cone 2 Sigma MDC 
I 

Units 1R~1 Aliquot I Aliquot I 
Volume Units 

Reference I 
Date 

Count I 
Date 

Count I Count I 
Time Units Flag Values 

U-235 I 2007 I 6.39E-02 I 1.13E+o0 I 1.89E+OO I pCi/gDry I I 12.14 
U-238 I 2001 I 8.29E+OO I 2.92E+Ol I 4.87E+Ol I pCi/gDry I I 12.14 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less tban 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer teclmical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 6 of8 

I gdry 

I gdry 

I 05/11/1118:05 I 06/011111 6000 I Sec I u I 
I 05/1111118:05 I 06/011111 6000 I Sec I u I 

No = Peak not identified in gamma spectrum 
Yes = Peak identified in gamma spectrum 

I No I 
I No I 

uo Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition tbey 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• Report Analysis 
06/02/11 15:33 

All~ TELEDYNE I 
P'~ BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

L46272 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1103006M-003 Collect Start: 05/11/2011 18:09 Matrix: Sludge (SL) 
Station: Collect Stop: Volume: 

Description: Receive Date: 05/13/2011 % Moisture: 76.75 
LIMS Number: L46272-3 

Activity Uncertainty Run I Aliquot Aliquot Reference Count Count Count 1 
Radionuclide SOP# Cone 2 Sigma MDC Units # I Volume Units Date Date Time Units Flag Values 

C-14 2003 -3.77E-Ol 4.04E-Ol 6.77E-Ol pCi/g I 2.68 gwet 05/26/11 60 M 1 U I I I 
H-3 2003 3.20E-Ol 4.90E-Ol 7.91E-Ol pCi/g. I 2.68 g wet 05/27/11 60 M . U I I I 
BE-7 2007 l.48E-Ol 2.l3E+OO 3.46E+OO pCi/g Dry I \ 11.38 I g dry I 05/ll/11 18:09 I 06/01/lll 6000 I Sec I U I TNOT-
K-40 2007 I 1.98E+Ol 6.29E+OO 2.33E+OO pCi/g Dry I 11.38 g dry 05/11/1118:09 06/01/11 6000 Sec + I I Yes I 
MN-54 2007 1.79E-Ol 2.27E-01 4.16E-Ol pCi/gDry I 11.38 gdry 05/ll/1118:09 06/01/11 6000 Sec I U I !No I 
C0-58 2007 2.22E-01 2.82E-01 5.14E-Ol pCi/gDry I 11.38 g dry 05/11/1118:09 06/01/11 6000 Sec ---TUT- I No I 
FE-59 2007 -3.60E-02 5.96E-Ol 9.62E-Ol pCi/g Dry I 11.38 g dry 05/11/1118:09 06/01/11 6000 Sec U I I No I 
C0-60 2007 -l.21E-Ol 2.03E-Ol 2.70E-Ol pCi/g Dry I 11.38 g dry 05/11/11 18:09 06/01111 6000 Sec i U I I No I 
ZN-65 2007 -6.0IE-01 6.23E-Ol 8.58E-Ol pCi/g Dry I 11.38 g dry 05/11/1118:09 06/01/11 6000 Sec I U I I No I 
ZR-95 2007 l.70E-01 5.24E-01 9.06E-01 pCi/g Dry I 11.38 g dry 05/11/11 18:09 06/01/11 6000 Sec I U I I No I I 
RU-103 2007 -l.23E-01 2.44E-01 3.64E-Ol pCi/gDry I 11.38 gdry 05/11/1118:09 06/01/11 6000 Sec U I I No I I 
RU-106 2007 -1.04E+OO 2.09E+OO 3.31E+OO pCi/gDry I 11.38 gdry 05/11/1118:09 06/01/11 6000 Sec I U I I No I 
I-131 2007 I -2.76E-Ol I l.25E+OO I 2.00E+OO I pCi/gDry I I 11.38 I gdry I 05/11/1118:09 I 06/01/111 6000 I Sec I U I I No I --i 
CS-134 2007 l.82E-Ol 2.07E-Ol 3.49E-Ol pCi/g Dry I 11.38 g dry 05111111 18:09 06/01111 6000 Sec U I I No I i 
CS-137 2007 2.48E-01 2.13E-01 4.0SE-01 pCi/gDry I 11.38 gdry 05/11/1118:09 06/01/11 6000 Sec I U I I No I I 
BA-140 2007 1.1 lE+OO 2.35E+OO 3.98E+OO pCi/g Dry I 11.38 g dry 05/11111 18:09 06/01/11 6000 Sec I U I I No I 
CE-141 2007 -3.58E-02 3.26E-Ol 5.43E-Ol pCi/gDry I 11.38 gdry 05/11/1118:09 06/01/11 6000 Sec I U I I No I 
CE-144 2007 -6.80E-Ol 9.54E-Ol 1.53E+OO pCi/g Dry I 11.38 g dry 05/ll/ll 18:09 06/01/11 6000 Sec i U I I No I 
TL-208 2007 1.99E+OO 8.84E-01 9.53E-Ol pCi/g Dry I 11.38 g dry 05/ll/ll 18:09 06/01/11 6000 Sec I + I I Yes I 
PB-212 2007 1.79E+OO 4.51E-Ol 4.61E-01 pCi/g Dry I 11.38 g dry 05111/11 18:09 06/01/11 6000 Sec + I I Yes I 
BI-214 2007 1.28E+OO 7.02E-01 6.78E-Ol pCi/g Dry I 11.38 g dry 05/11/11 18:09 06101111 6000 Sec + I I Yes I I 
BI-212 2007 2.75E+OO 2.90E+OO 5.38E+OO pCi/gDry I 11.38 gdry 05/11/1118:09 06/01/ll 6000 Sec U I I No I I 
PB-214 2007 1.47E+OO 5.75E-01 6.25E-Ol pCi/gDry I 11.38 gdry 05/11/1118:09 06/01111 6000 Sec I + I I Yes I I 
RA-226 2007 l.30E+o0 3.88E+OO 6.83E+OO pCi/g Dry I 11.38 g dry 05/ll/ll 18:09 06/01111 6000 Sec I U I I No I 
RA-228 2007 2.03E-01 1.77E+OO 3.07E+OO pCi/g Dry I 11.38 g dry 05/11/11 18:09 06/01111 6000 Sec U I I No I 
TII-228 2007 1.78E+OO 4.51E-Ol 4.61E-Ol pCi/g Dry I 11.38 g dry 05/11/1118:09 06/01/11 6000 I Sec I + I I Yes I 
TII-232 2007 l.OIE+OO l.15E+o0 1.28E+OO pCi/g Dry I 11.38 g dry 05/11/11 18:09 06/01/11 6000 Sec U I I Yes I 
TII-234 2007 5.29E+OO 8.86E+o0 1.47E+Ol pCi/g Urv I 11.38 g drv 05/11/11 18:09 06/01/11 6000 Sec U I I No I 

Flag Values 
U = Compound/ Analyte not detected (<MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
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No =Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• Report c9nalysis 
06/02/11 15:33 

L46272 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1103006M-003 Collect Start: 05/11/2011 18:09 
Station: Collect Stop: 

Description: Receive Date: 05/13/2011 
LIMS Number: L46272-3 

Activity Uncertainty Run Aliquot Aliquot 
Radionuclide SOP# Cone 2 Sigma MDC Units # Volume Units 

U-235 2007 -1.18E+OO 9.79E-Ol 1.51E+OO pCi/gDry 11.38 gdry 
U-238 2007 -7.00E+OO 2.59E+Ol 4.17E+Ol pCi/g Dry 11.38 gdry 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(garnma only) 
U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable valne. 
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..... ~TELEDYNE I 
,.~ BROWN ENGi ING, INC. 

A Teledyne Technologies Company 

Matrix: Sludge (SL) 
Volume: 

%Moisture: 76.75 

Reference Count Count 
Date Date Time 

Count I 
Units Flag Values 

05/11111 18:09 06/01/11 6000 Sec u 
05/1 l/l l 18:09 06/01/11 6000 Sec u 

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

--

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• • Chain of Custody Record No. C1103006-0I 

Project Name: University of Missouri Sinclair Phase 1 Project Number. C0709006 

Send Report To: Dave Culp {dculp@chaseenv.com) Sampler (Print Name): Ken Gavlik "O 

* Address: Sampler (Print Name): NA g;i () 

C" ~ ti. 109 Flint Road Shipment Method: FedEx/Hand Deliver 
(/) 

rn ~ ~ Oak Ridge, TN 37830 Airbill Number. NA (II E 
~ 

cu 
PhOne: 865-481·8801 Laboratory Receiving: Teledyne Brown Engineering (!) 

Fax: 865-481-8818 

Field Sample ID Sample Sample Sample Number of 
Date Time Matrix Containers 

C1103006M-001 5/11/11 1800 Sludge 1 x 
C 1103006M-002 5/11/11 1805 Sludge 1 x 
C 1103006M-003 5/11/11 1809 Sludge 1 x 

/ 
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Time: 

Time: 
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~tiD 
Chase Environmental Group, Inc. 

109 Flint Road, Oak Ridge, TN 37830 
865-481-8801 
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Purchase 
Order#: C1103006 

Comments, Special Lab Sample ID 
Instructions, etc. Ito be comoleted bv labl 

One Week Turnaround 

One Week Turnaround 

One Week Turnaround 

Sample Custodian Remarks (Completed By Laboratory): 

I 

~ 

0 



SR #: SR27618 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report L4627210of10 

05/13/11 10:38 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EUNIVM0-09 LIMS #L46272 

nitiated By: JSIMMONS 
Init Date: 05/13/11 Receive Date: 05/13/11 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 
Notify Comment: 

Client Response 

Person Responding: 

Response Date: 
Response Method: 

Response Comment 

Criteria Yes No NA Comment 

1 Shipping container custody seals present NA 
and intact. 

2 Sample container custody seals present NA 
and intact. 

3 Sample containers received in good y 
condition 

4 Chain of custody received with samples y 

5 All samples listed on chain of custody y 
received 

6 Sample container labels present and y 
legible. 

7 Information on container labels y 

correspond with chain of custody 

8 Sample(s) properly preserved and in NA 
appropriate container(s) 

9 Other (Describe) NA 

For Hazardous Materials Only: 

10 Paperwork shows TBE and shippers name, NA 
address and phone number 

11 Paperwork shows sample quantity NA 
information 

• 
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---------------------------------

Project Manager 
Chase Environmental Group, Inc. 
109 Flint Rd. 

Oak:Ridge, 1N 37830 

4..,._TELEDYNE 
,.... BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

2508 Quality Lane 
Knoxville, 1N 37931-3133 
865-690-6819 

Report of Analysis/Certificate of Conformance 

LIMS#: 

Project ID#: 

Received: 

Delivery Date: 

P.O.#: 

Release#: 

SDG#: 

06/03/2011 

L46293 

CH085-3EUNIVM0-09 

05/16/2011 

05/23/2011 

SIGNED QUOIB 

This is to certify that Teledyne Brown Engineering - Environmental Services located 
at 2508 Quality Lane, Knoxville, Tennessee, 3 7931, has analyzed, tested and 
documented samples, as received by the laboratory, as specified in the applicable purchase order. 

This also certifies that requirements of applicable codes, standards and specifications 
have been fully met and that any quality assurance documentation which verified 
conformance to the purchase order is on file and may be examined upon request. 

I hereby certify that the above statements are true and correct. 

Keith Jeter 
Operations Manager 

Client ID 
Cl 103006M-004 

C 1103006M-005 

! C 1103006M-006 

Matrix 

SL 

Cross Reference Table 

Laboratory ID 
L46293-l 

L46293-2 

L46293-3 

Method Reference Numbers 

Analysis 

GAMMA 

Page 1 of8 

Station ID (ifaoolicable) 

Method Reference 

EPA901.l 
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4-...TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

2508 Quality Lane 
Knoxville, 1N37931-3133 
865-690-6819 

This report shall not be reproduced or distributed except in its entirety . 
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• Report .alysis 
06/03/11 12:56 

L46293 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Sample ID: C1103006M-004 Collect Start: 05/13/2011 12:10 
Station: Collect Stop: 

Description: Receive Date: 05/16/2011 
LIMS Number: L46293-1 

Activity Uncertainty Run Aliquot Aliquot 
Radionuclide SOP# Cone 2 Sigma MDC Units # Volume Units 

C-14 2003 -6.93E-01 4.74E-01 8.02E-01 pCi/g-· 2.26 gwet 
H-3 2003 5.llE-01 5.84E-01 9.38E-01 pCi/g' . 2.26 gwet 
BE-7 2007 3.52E+OO 2.87E+OO 5.13E+o0 pCi/gDry I I 11.31 I gdry 
K-40 2007 1.94E+Ol 7.38E+OO 4.68E+OO pCi/gDry 11.31 gdry 
MN-54 2007 l.80E-02 2.99E-01 4.97E-01 pCi/gDry 11.31 gdry 
C0-58 2007 -2.59E-01 3.20E-01 4.78E-01 pCi/gDry 11.31 gdry 
FE-59 2007 3.99E-02 7.40E-Ol 1.21E+OO pCi/gDry 11.31 gdry 
C0-60 2007 4.93E-02 2.58E-Ol 4.45E-01 pCi/g Dry 11.31 gdry 
ZN-65 2007 -l.63E-01 7.98E-01 l.26E+OO pCi/g Dry 11.31 gdry 
ZR-95 2007 -l.34E-Ol I 5.71E-01 9.24E-01 pCi/g Dry 11.31 gdry 
RU-103 2007 -l.60E-01 3.69E-Ol 5.76E-01 pCi/gDry 11.31 gdry 
RU-106 2007 2.41E-Ol I 2.74E+o0 I 4.44E+OO I pCi/gDry I I 11.31 I gdry 
1-131 2007 -1.lOE+oo l.16E+o0 1.77E+o0 I pCi/g Dry 11.31 gdry 
CS-134 2007 4.82E-02 3.36E-Ol 4.74E-Ol pCi/gDry 11.31 gdry 
CS-137 2007 -4.98E-Ol 3.21E-01 4.60E-01 pCi/gDry 11.31 gdry 
BA-140 2007 -2.29E+OO 2.73E+OO 4.06E+OO pCi/gDry 11.31 gdry 
CE-141 2007 -2.21E-01 4.29E-Ol 6.85E-01 pCi/g Dry 11.31 gdry 
CE-144 2007 l.35E+OO 126E+o0 2.18E+OO pCi/gDry 11.31 gdry 
lL-208 2007 1.60E+o0 1.46E+o0 1.29E+o0 pCi/gDry 11.31 g dry 
PB-212 2007 9.39E-Ol 6.63E-01 6.19E-01 pCi/gDry 11.31 gdry 
BI-214 2007 l.76E+OO l.OOE+OO 8.71E-01 pCi/gDry 11.31 gdry 
BI-212 2007 4.88E+OO 3.84E+OO 7.12E:+-OO pCi/gDry 11.31 gdry 
PB-214 2007 1.45E+OO 6.81E-01 8.81E-Ol pCi/gDry 11.31 gdry 
RA-226 2007 2.99E+OO 7.16E+o0 7.53E+o0 pCi/gDry 11.31 gdty 
RA-228 2007 l.88E+o0 2.07E+OO 3.26E+OO pCi/gDry 11.31 gdry 
TII-228 2007 9.39E-01 6.63E-01 6.19E-01 pCi/g Dry 11.31 gdry 
TII-232 2007 l.58E+OO 1.72E+OO 1.64E+o0 pCi/gDry 11.31 gdry 
TII-234 2007 3.59E+OO 5.64E+o0 1.76E+Ol oCi/gDrv 11.31 I gdrv 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 3 of8 

4~ TELEDYNE I 
,."1111111 BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

Matrix: Sludge (SL) 
Volume: 

%Moisture: 80.04 

Reference Count Count Count 
Date Date Time Units Flag Values 

05/26/11 60 M UI 
05/27/11 60 M UI 

I 05113111 12:10 I 061011111 6000 I Sec I u I 
05/13/11 12: 10 06/01/11 6000 Sec +I 
05/13/11 12: IO 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec u---r-
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12: 10 06/01/11 6000 Sec UI 
05/13/1112:10 06/01/11 6000 Sec UI 

I 05113111 12:10 I 061011111 6000 I Sec I u I 
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12: 10 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec UI 
05/13/11 12:10 06/01/11 6000 Sec UI 
05113111 12:10 06/01/11 6000 Sec UI 
05/13/11 12: 10 06/01/11 6000 Sec UI 
05/13/1112:10 06/01/1 ll 6000 I Sec I+ I 
05/13/11 12: 10 06/01/11 6000 Sec Ul 
05/13/1112:10 06/01/11 6000 Sec +I 
05/13/1112:10 06/01/11 6000 Sec UI 
05/13/1112:10 06/01/11 6000 Sec UI 
05/13/11 12: 10 06/01/11 6000 Sec UI 
05/13/11 12: 10 06/01/11 6000 Sec UI 
05/13/11 12: 10 06/01/11 6000 Sec UI 

No =Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

I I 
I I 
I No I 
I Yes I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I Yes I 
I Yes I 
I Yes I 
I No I 
I Yes I 
I Yes I 
I Yes I 
I Yes I 
!Yes i 
!Yes I 

****Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• Report ~alysis 
06/03/11 12:56 

4~ TELEDYNE • 
"""' BROWN ENG RING, INC. 

A Teledyne Technologies Company 

L46293 
Chase Environmental Group, Inc. 

Project Manager 

Sample ID: C1103006M-004 
Station: 

Description: 

LIMS Number: IA6293- I 

Radionuclide SOP# 

U-235 2007 
IU-238 2007 

Flag Values 

Activity 
Cone 

Uncertainty 
2Sigma 

-l.16E+OO I 1.35E+OO 
-2.55E+Ol I 3.02E+ol 

U = Compound/ Analyte not detected (< MDC) or less than 3 sigma 

MDC 

2.12E+o0 
4.55E+ol 

+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

CH085-3EUNIVM0-09 

Collect Start: 05/13/2011 12:10 
Collect Stop: 

Receive Date: 05/16/2011 

Units 

pCi/gDry 
pCi/gDry 

Run 
# 

Aliquot 
Volume 

11.31 
11.31 

u• = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
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Matrix: Sludge (SL) 
Volume: 

% Moisture: 80.04 

Aliquot 
Units 

Reference 
Date 

Count 
Date 

Count 
Time 

Count 
Units Flag Values 

g dry I 05113/11 12:10 I 06/011111 6000 Sec u 
g dry I 05/13/11 12:10 I 06/011111 6000 Sec u 

No = Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

'"*** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 

No 
No 
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• 
Project Manager 

Sample ID: C1103006M-005 
Station: 

Description: 
LIMS Number: L46293-2 

I I Activity 
Uncertainty 

Radionuclide SOP# Cone 2 Sigma MDC 

C-14 I 2003 I -I.02E+o0 4.60E-Ol 7.88E-Ol 
H-3 I 2003 I 6.56E-01 I 5.79E-01 I 9.22E-01 I 
BE-7 I 2007 I 3.32E-Ol l.87E+OO 3.17E+OO 
K-40 I 2007 I 9.52E+OO 5.07E+o0 I 3.49E+o0 I 
MN-54 I 2007 I 1.33E-Ol 2.07E-Ol 3.77E-01 
C0-58 I 2007 I 7.96E-02 2.56E-Ol 4.30E-01 
FE-59 I 2001 I -4.3 IE-02 4.57E-01 7.38E-01 
C0-60 I 2007 I 8.63E-02 2.66E-Ol 4.58E-Ol 
ZN-65 I 2007 I -6.66E-Ol 5.50E-Ol 7.24E-01 
ZR-95 I 2007 I -2.52E-Ol 3.85E-Ol 5.53E-Ol 
RU-103 I 2007 I -6.20E-02 2.31E-Ol 3.72E-Ol 
RU-106 I 2007 I l.05E+OO l.83E+OO 3.20E+o0 
I-131 I 2007 I -2.40E-OI 8.26E-01 1.28E+OO 
CS-134 I 2007 I -2.52E-03 2.18E-Ol 3.09E-01 
CS-137 I 2001 I l.89E-01 2.13E-Ol 3.85E-01 
BA-140 I 2007 I -1.62E+o0 l.66E+o0 2.39E+OO 
CE-141 I 2007 I -l.60E-02 2.97E-OI 5.0lE-01 
CE-144 I 2007 I -2.60E-Ol 8.63E-Ol 1.42E+OO 
'IL-208 I 2007 I l.35E+OO l.17E+oo 8.91E-01 
PB-212 I 2001 I 3.73E-Ol 5.96E-01 4.63E-Ol 
BI-214 I 2007 I 1.14E+OO 6.08E-01 4.68E-01 
BI-212 I 2007 I l.32E+o0 2.75E+OO 4.71E+OO 
PB-214 I 2007 I 1.67E+OO 6.17E-01 5.41E-Ol 
RA-226 I 2007 I 2.65E+oo 5.05E+OO 4.83E+OO 
AC-228 I 2007 I 2.98E+OO 9.88E-01 l.13E+OO 
RA-228 I 2007 I 2.16E+OO 2.14E+OO 2.68E+o0 
TH-228 I 2007 I 3.73E-Ol 5.96E-Ol 4.63E-01 
TH-232 I 2007 I 2.96E+OO 9.82E-OI 1.12E+OO 

Flag Values 
U = Compound/Analyte not detected ( < MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

Report .alysis 
06/03/ll 12:56 

4~ TELEDYNE • 
,,~ BROWN ENG RING, INC. 

A Teledyne Technologies Company 

L46293 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 05/13/2011 12:15 

Collect Stop: 
Receive Date: 05/16/2011 

R~nl Aliquot 
Units Volume 

pCi/g - - - I I 2.3 I 
pCi/g·- I I 2.3 I 
pCi/g Dry I 10.38 
pCi/gDry I I 10.38 I 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/g Dry I 10.38 
pCi/gDry I 10.38 
pCi/g Dry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/g Dry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/g Dry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/gDry I 10.38 
pCi/g Dry I 10.38 
pCi/g Dry I 10.38 
pCi/gDry I 10.38 

Matrix: Sludge (SL) 
Volume: 

%Moisture: 78.04 

Aliquot I Reference I Count Count Count 
Units Date Date Time Units Flag Values 

gwet I I 05i26111I 60 I M I u i I I 
gwet I I 05127111 60 M UI I I 
gdry I 0511311112:15 I 06/011111 6000 Sec UI I No I 
gdry I 05113111 12:15 I 061011111 6000 I Sec I+ I IY:CSI 
g dry I 05/13111 12:15 I 06/01111 6000 Sec UI I No I 
gdry 105/13/1112:151 06/01/111 6000 Sec UI I No I 
g dry I 05/13111 12:15 I 06/01111 6000 Sec UI I No I 
g dry I 05113111 12:15 I 06/01111 6000 Sec UI I No I 
gdry I 05113111 12:15 I 06/011111 6000 Sec UI I No I 
gdry I 05/13/11 12:15 I 06/01111/ 6000 Sec UI I No I 
g dry I 05/13/11 12:15 I 06101111 6000 Sec UI I No I 
g dry I 05/13/11 12:15 I 06/01111 6000 Sec I u I I No I 
gdry I 05113/11 12:15 I 06/01111 6000 Sec UI I No I 
gdry I 05113/11 12:15 I 06/01111 6000 Sec UI I No I 
g dry I 05113/11 12:15 I 06101111 6000 Sec U/ I No I 
g dry I 05113/11 12:15 I 06101111 6000 Sec U/ I No I 
gdry I 05113111 12:15 I 06/01111 6000 Sec UI I No I 
g dry I 05113111 12:15 I 06101111 6000 Sec UI I No I 
g dry I 0511311112:15 I 06101111 6000 Sec UI I Yes I 
g dry I 05/13/11 12:15 I 06/01111 6000 Sec UI I Yes I 
g dry I 05/13/11 12:15 I 06/01111 6000 Sec +I I Yes I 
g dry I 05113/11 12:15 I 06101111 6000 Sec UI I No I 
g dry I 05/13/11 12:15 I 06/01111 6000 Sec +/ !Yes I 
gdry I 05113111 12:15 I 06/01/11 6000 Sec UI I Yes I 
g dry I 05113111 12:15 I 06/01111 6000 Sec +I I Yes I 
g dry I 05113/11 12:15 I 06/01111 6000 Sec I u I \Yes I 
g dry I 05/13/11 12:15 I 06/01111 6000 Sec IUT--1 Yes I 
g c1rv I 05/13/11 12:15 I 06101111 6000 Sec +I I Yes I 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 
U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 

***"'Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
MDC - Minimum Detectable Concentration 
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• Report ~alysis 
06103111 12:56 

4~ TELEDYNE • 
,.~ BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

L46293 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1103006M-005 Collect Start: 05/13/2011 12:15 Matrix: Sludge (SL) 
Station: Collect Stop: Volume: 

Description: Receive Date: 05/16/2011 %Moisture: 78.04 
LIMS Number: L46293-2 

Radionuclide SOP# 
Activity I Uncertainty I 

Cone 2 Sigma MDC 
I 

Units I R~n Aliquot I Aliquot I 
Volume Units 

Reference I 
Date 

Count I 
Date 

Count I Count 
Time Units Flag Values 

TH-234 2007 2.67E+oo I 3.39E+OO I 1.40E+Oll pCi/gDry I 10.38 
U-235 2007 -1.33E-Ol I 9.64E-01 I 1.62E+o0 I pCi/gDry I 10.38 
U-238 2007 -3.73E+OO I 2.47E+Ol I 4.09E+ol I pCi/gDry I 10.38 

Flag Values 
U = Compound/ Analyte not detected (< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 6 of8 

I gdry 

I gdry 

I gdry 

I 05/13/11 12:15 I 06/01111! 6000 I Sec UI 
I 05113/11 12: 15 I 061011111 6000 I Sec UI 
I 05113/11 12:15 I 06/011111 6000 I Sec UI 

No =Peak not identified in gamma spectrum 
Yes =Peak identified in gamma spectrum 

I Yes I 
I No I 
I No I 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• Report .alysis 
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L46293 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNNM0-09 

Sample ID: C1103006M-006 Collect Start: 05/13/2011 12:20 
Station: Collect Stop: 

Description: Receive Date: 05/16/2011 
LIMS Number: L46293-3 

I SOP# 
Activity Uncertainty Run Aliquot Aliquot 

Radionuclide Cone 2 Sigma MDC Units # Volume Units 

C-14 I 2003 -9.09E-01 4.40E-Ol 7.52E-Ol pCi/g ,- - 2.41 gwet 
H-3 I 2003 -9.48E-02 5.31E-01 8.80E-Ol pCi/gL __ I I 2.41 I gwet 
BE-7 I 2001 4.64E-01 3.91E-01 7.04E-01 pC1'gDry I I 268.09 I gdry 
K-40 I 2001 1.29E+Ol l.31E+o0 3.46E-01 I pCi/gDry I I 268.09 I gdry 
MN-54 I 2007 8.58E-03 4.09E-02 7.00E-02 pCi/gDry I I 268.09 I gdry 
C0-58 I 2001 l.20E-02 4.47E-02 7.40E-02 pCi/gDry 268.09 gdry 
FE-59 I 2001 4.97E-02 9.72E-02 1.70E-Ol pCi/gDry 268.09 gdry 
C0-60 I 2007 l.91E-02 4.03E-02 6.99E-02 pCi/gDry 268.09 gdry 
ZN-65 I 2001 -5.95E-02 l.07E-Ol l.36E-01 pCi/g Dry 268.09 gdry 
ZR-95 I 2001 8.93E-03 8.42E-02 1.37E-01 pCi/gDry 268.09 gdry 
RU-103 I 2007 -l.65E-02 4.72E-02 7.59E-02 pCi/g Dry 268.09 gdry 
RU-106 I 2001 l.13E-01 3.92E-01 6.56E-01 pCi/gDry 268.09 gdry 
I-131 I 2001 -l.06E-01 l.98E-Ol 3.04E-01 pCi/g Dry 268.09 gdry 
CS-134 I 2001 I -3.58E-02 I 4.63E-02 I s.95E~o2 I pCi/gDry I I 268.09 I gdry 
CS-137 I 2007 -l.04E-02 4.74E-02 6.46E-02 pCi/g Dry 268.09 gdry 
BA-140 I 2001 -l.IOE-01 3.54E-01 5.69E-01 pCi/gDry 268.09 gdry 
CE-141 I 2001 6.47E-02 7.92E-02 1.37E-01 pCi/g Dry 268.09 gdry 
CE-144 I 2007 3.05E-01 2.76E-Ol 4.34E-01 pCi/gDry 268.09 gdry 
TL-208 I 2001 1.03E+OO 2.27E-01 2.05E-Ol pCi/gDry 268.09 gdry 
PB-212 I 2001 1.12E+OO l.07E-01 l.05E-01 pCi/gDry 268.09 gdry 
BI-214 I 2001 l.14E+OO 1.71E-Ol Ll9E-01 pCi/gDry 268.09 gdry 
BI-212 I 2007 l.36E+OO 7.82E-Ol 8.00E-01 pCi/gDry 268.09 gdry 
PB-214 I 2001 1.12E+o0 l.40E-Ol 1.39E-01 pCi/g Dry 268.09 gdry 
RA-226 I 2001 2.36E+o0 1.33E+OO l.41E+o0 pCi/g Dry 268.09 gdry 
AC-228 I 2001 I t.24E+oo I 3.20E-Ol I 2.22E-Ol I pCi/gDry I I 268.09 I gdry 
R.A-228 I 2001 l.30E+OO 4.03E-01 4.17E-Ol I pCi/gDry 268.09 gdry 
TH-228 I 2001 l.12E+OO l.07E-01 1.05E-01 pCi/gDry 268.09 gdry 
TH-232 I 2007 l.23E+OO 3.18E-01 2.21E-01 pCi/g Drv 268.09 gdrv 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
Page 7 of8 

4~ TELEDYNE • 
,.~ BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

Matrix: Sludge (SL) 
Volume: 

%Moisture: 48.06 

Reference Count I Count Count 
Date Date I Time Units Flag Values 

05/26/111 60 M UI 
I I 051211111 60 M U\ 
I 05113111 12:20 I 061011111 6000 Sec UI 
I 05113111 12:20 06/01/111 6000 Sec +I 
I 05113111 12:20 I 061011111 6000 I Sec I u I 

05/13/11 12:20 06/011111 6000 Sec UI 
05/13/11 12:20 06/011111 6000 Sec U\ 
05/13/11 12:20 06/011111 6000 Sec UI 
05/13/11 12:20 06/01/111 6000 Sec U\ 
05/13/11 12:20 06/01/11\ 6000 Sec U\ 
05/13/11 12:20 06/011111 6000 Sec UI 
05/13/11.12:20 06/01/111 6000 Sec UI 
05/13/11 12:20 06/011111 6000 Sec UI 

I 05113111 12:20 I 061011111 6000 I Sec I u I 
05/13/11 12:20 06/01111\ 6000 Sec UI 
05/13/11 12:20 06/01/111 6000 Sec u I 
05/13/l I 12:20 06/0l/II\ 6000 Sec U/ 
05/13/11 12:20 06/01/1 li 6000 Sec UI 
05/13/11 12:20 06/011111 6000 Sec +I 
05/13/11 12:20 06/011111 6000 Sec +I 
05/13/11 12:20 06/01/llJ 6000 Sec +I 
05/13/11 12:20 06/011111 6000 Sec +I 
05113111 12:20 06/011111 6000 Sec +I 
05/13/11 12:20 06/01/111 6000 Sec +I 

I 05/13/1112:20 I 06/0l/i II 6000 I Sec I + I 
05113111 12:20 06/01/III 6000 Sec +I 
05/13/11 12:20 06/01/111 6000 Sec +I 
05/13/11 12:20 06/01/111 6000 Sec +I 

No =Peale not identified in gamma spectrum 

Yes = Peale identified in gamma spectrum 

I I 
I I 
I No I 
\Yes I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
I No I 
/Yes I 
\Yes I 
\Yes I 
I Yes I 
I Yes I 
!Yes I 
I Yes I 
I Yes I 
I Yes I 
!Yes I 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

MDC - Minimum Detectable Concentration 
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• 
Project Manager 

Sample ID: C1103006M-006 
Station: 

Description: 

LIMS Number: L46293-3 

Radionuclide I SOP# I 
Activity I Uncertainty I 

Cone 2 Sigma MDC I 
TII-234 I 2001 I 6.36E-Ol I 2.46E+OO I 4.04E+OO I 
U-235 i 2007 I -l.09E-Ol I 2.52E-OI I 4.17E-01 I 
U-238 I 2007 I -4.99E-02 I 4.35E+OO I 7.29E+OO I 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
+ = Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

Report .alysis 
06/03/11 12:56 

L46293 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 05/13/2011 12:20 
Collect Stop: 

Receive Date: 05/16/2011 

4~ TELEDYNE • 
,,..._ BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

Matrix: Sludge (SL) 
Volume: 

%Moisture: 48.06 

Units 1R~1 Aliquot I Aliquot I 
Volume Units 

Reference I 
Date 

Count I 
Date 

Count I Count I 
Time Units Flag Values 

pCi/gDry I l 268.09 I gdry I 05113/I l 12:20 I 06/011111 6000 I Sec I U I I No I 
pCi/g Dry I I 268.09 I gdry I 05/13/11 12:20 I 06/01/I ti 6000 I Sec I u I I No I 
pCi/gDry I I 268.09 I gdry I 05113111 12:20 I 061011111 6000 I Sec I u I I No I 

U* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

**** Unless otherwise noted, the analytical results reported 
are related only to the samples tested in the condition they 
are received by the laboratory. 

High = Activity concentration exceeds customer reporting value 
Spec = MDC exceeds customer technical specification 
L = Low recovery 
H = High recovery 

Bolded text indicates reportable value. 
MDC - Minimum Detectable Concentration 
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• • Chain of Custody Record No. Cl 103006-03 
~(.;} 
<'.::) -

Project Name: University of Missouri Sinclair Phase 1 Project Number: C0709006 j J 
Sampler (Print Name)~ l~efl 911it1ilf'-Ml \(,t. Cv-.\p "O 0 0 Send Report To: Dave Culp (dculp@chaseenv.com) 

* 
VJ \/) . <l> (.) 

Address: Sampler (Print Name): NA :::J "i er ~ <l> :I 
109 Flint Road Shipment Method: FedEx/Hand Deliver 0: CJ) 

1 .!12 Ctl 

~ E 
Oak Ridge, TN 37830 Airbill Number: NA <tS E ~ 

~ 
Ctl c Phone: 865-481 ·8801 Laboratory Receiving: Teledyne Brown Engineering (!) 

Fax: 865-481-8818 

Field Sample ID Sample Sample Sample Number of 
Date Time Matrix Containers 

C 11 03006M-004 5/13/11 1210 Sludge 1 x x 
C1103006M-005 5/13/11 1215 Sludge 1 x x ... 
C1103006M-00$' ... oo" 5/13/11 1220 Sludge 1 x x 

__.. 
Relinquished by: (Signature) ~ Rece?:~-·-· Date: 

fivrK -~ ~- \(~-\l 

'Relinr~ureJ ~ Rece~e) f/ Date: 

~ 5::.1~-11 

Relinmli~hl~n)~y: (fj811ature) 

~~:y:~~~ 
Date: 

:~~~ S'..,1~-u ( 
--

Time: 

OoOO 
Time: 

12.00 
Time: 

1z·. 45 

tlutA 

I t{ r,a,3 
Chase Environmlfritat Gro~.' 

109 Flint Road, Oak Ridge, TN 37830 
865-481-8801 

Page 1 of 1 

Purchase 
Order#: 

Comments, Special 
Instructions, etc. 

One Week Turnaround 

One Week Turnaround 

One Week Turnaround 

, 
Sample Custodian Remarks (Completed By Laboratory): 

C1103006 

Lab Sample ID 
(lo be completed by lab) 

~ 

"' co 
w 
co 
a 
~ 

0 



SR #: SR27639 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report L46293 10of10 

05/16/11 13:21 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EUNIVM0-09 LIMS #L46293 

itiated By: JSIMMONS 

I Init Date: 05/16/11 Receive Date: 05/16/11 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 

Notify Comment: 

Client Response 

Person Responding: 

Response Date: 
Response Method: 

Response Comment 

Criteria Yes No NA Comment 

1 Shipping container custody seals present NA 
and intact. 

2 Sample container custody seals present NA 
and intact. 

3 Sample containers received in good y 
condition 

4 Chain of custody received with samples y 

5 All samples listed on chain of custody y 

received 

6 Sample container labels present and y 
legible. 

7 Information on container labels y 
correspond with chain of custody 

8 Sample(s) properly preserved and in NA 
appropriate container(s) 

9 Other (Describe) NA 

For Hazardous Materials Only: 

10 Paperwork shows TBE and shippers name, NA 
address and phone number 

11 Paperwork shows sample quantity NA 
information 

• 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Scan Data 
Bldg :41 Survey Unit: 1201 Probe : PR178300 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Scan Data 
Bldg :41 Survey Unit : 1201 Probe : PR259902 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 201 I 

Scan Data 
Bldg :46 Survey Unit : 1201 Probe : PRl 78300 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
J une 24, 2011 
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Scan Data 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Scan Data 
Bldg :48 Survey Unit : 1201 Probe : PR281040 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 
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University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 
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Bldg :SO Survey Unit : 1201 Probe : PR281040 

2,000 ~-------------------------------

_ 1,500 -r--------------------..----­

l 1.000 

~ I 500 

~ 
~ 0 I ll u ll' ' I u. mo ' H.. !I .. llJI 1 I I 1 • ~ • 1 I • ,. I ' 

600 
t: 
z -500 +---------------__I~-------

-1,000 -'--------------------~-------------

90 

"'80 
8 
~ 70 

g 60 -0 .8 50 

~ 40 
z 
~ 30 
c .. 
l :: 

0 

Elapsed Survey Time (s) 

Histogram of Scan Data 
Bldg :SO Survey Unit : 1201 Probe : PR281040 

• 
• • 1 I I I • - I • -

~~~~¢~~~~~~~~~~~~~~~v~~ > ~ ~ ~ ~ . ~ ~ ~ • ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ 

Bin Range - Net Scan Actlvity{DPM/lOOcm' ) 

I 
"" c 
~ 
. ? 

~ 

~ 
t: z 

i 
!I 

NE 

§ 
...... 
:i; 

:s 
~ 
.? 

~ 
c 

S!_4 
t: z 

Lagged Scan Data 

Bldg :SO Survey Unit : 1201 Probe : PR281040 

• 
• 

~-- --~ ----. 
-1000 -500 

Net Scan Actlvlty(DPM/lOOcm') 

Normal Probability Plot of Data 

Bldg :50 Survey Unit : 1201 Probe : PR281040 

-3 

... 

Sinclair Farm Phase 1 
Final Status Report 

Page E.8 of E.12 

• • 

1500 

• 

2000 

4 

---------------1.~· 00--'------------------

Probability - Standard Deviation 



University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Scan Data 
Bldg :61 Survey Unit: 1201 Probe : PRl 78300 

2,000 ~-----------------------------

1,500 +--------------------------------

} 1,000 +--------if-----.------.-i 

i 500 I. . Ht:All± 

I 
~ 

Ji 0 

c 
.)! -500 I Zllil' +Pl I l ·1 
ti z 

-1,000 i . l 

-1,500 -'---------------------------------

90 

.w 
~m 
~ Sw 
0 
I~ 
~~ 
z 
r~ 
c 
~ 

120 
w 

0 

Elapsed Survey Time (s) 

Histogram of Scan Data 
Bldg :61 Survey Unit : 1201 Probe: PR178300 

. I I 
I . I I I I I I I • - I 

i,°' i;:,'o """' '.',,<;:, "" ~ l'!!!>5dj-'J ?> ~ ?>"' "'"' ~"' °'°''b ~"' <o{> ,...ro'b ~"' ~ o/ ~ 0, .s> ...,..., .y; 
Bin Range - Net Scan Actlvlty(DPM/100cm2) 

I 
i 
:s 
j 
c 
.)! 
ti 
z 

} 

• 
-1500 

Lagged Scan Data 

Bldg :61 Survey Unit : 1201 Probe : PRl 78300 

• '11'.' 

Net Scan Actlvlty(DPM/100cm2) 

Normal Probability Plot of Data 

Bldg :61 Survey Unit: 1201 Probe: PR178300 

Sinclair Farm Phase 1 
Final Status Report 

Page E.9 ofE.12 

• 

1500 2000 

I 1000 ! ~·. 
i 
:S I ~ 
I 
.i! 
Ji ~· --.,-----,---.,--=--~----,---.,---.,--~ 

~-4 -3 -2 1 2 3 4 

i 

Probability - Standard Deviation 



University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
J uoe 24, 2011 

Scan Data 
Bldg :67 Survey Unit : 1201 Probe : PR259902 

2,000 ~-------------------------------

l 1,500 L--------------;---r--
~ 1,000 

~ I 500 

~ 
c 0 
~ 1000 

~ -500 I ·n l ff l . .. ·1 I ~ u ·· • 1 .. 1 - M 4 

-1,000 

Elapsed Survey Time (s) 

Histogram of Scan Data 
Bldg :67 Survey Unit : 1201 Probe : PR259902 

160 

~ 140 
c 
~ 120 
t! 
~ 100 

.8 80 
E 
" z 60 ~-

~ 
40 .. 

" ~ 20 ... 
0 

I I • 
- • I I I I I I - . 

"'"' "'"' ~ ~ 
~ ,'I> 

t'l't> -f' :> :-, {' ~"' ,,,-f' ~"' ~ t'\"' :."' '-"" ~ '\<:> eo" ">-$Iv~ 

Bin Range - Net Scan Activlty(DPM/100Cm2) 

) ... ..... 
:IE 
a.. 
0 

~ 
• i!: • tl 
< 
c 

~ 
'ii -1000 z 
"O 

gs 
j 

I 

Lagged Scan Data 
Bldg :67 Survey Unit : 1201 Probe : PR259902 

1;500 -- -. 
• 
• • 

1000 

• 
Net Scan Actlvlty(DPM/100cm2) 

Normal Probability Plot of Data 

Bldg :67 Survey Unit : 1201 Probe : PR259902 

Sinclair Farm Phase 1 
Final Status Report 

Page E.10 ofE.12 

... 

1500 2000 

~------------~1000 I •• 

~ 
~---------~OCl-j----:;;;;;~-=-----~ 

~ 
c r, ----r----~--~--;;;;;;1 ... mc=:c---.----..,----~---, 

~-44 ---~-~3~.,..... .. -~2~~~~1~~= 1 2 3 4 

z _ -----• • 
Probability - Standard Deviation 



University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Scan Data 
Bldg :67 Survey Unit : 1201 Probe : PR281040 

1,000 

800 

1: 600 

8 400 ... ...... 
::! 200 
0.. 
Q 

~ 0 
~ 

~ -200 
c 
.x -400 

'ii z -600 

-800 

-1,000 

Elapsed Survey Time (s) 

Histogram of Scan Data 
Bldg :67 Survey Unit : 1201 Probe : PR281040 

120 

~ 100 
c 
!!! 
" ll 80 0 
'O 
.8 60 
E 
" z 
il' 40 
c .. 
" ! 20 

0 . . I I 

700 

I I I I 
~~~~~~~~~o/~~v~~~~~~~ ~ *~~~ ~~it>~~)>?J?>:i;:>:> • ">'\.'\O'?~bi <; IO"\ "\ ~O 

Bin Range - Net Scan Actlvlty(DPM/100cm2) 

I ... ...... 
::! 
0.. 
Q 

I 
t: 
<( 
c -1000 
.x 
'ii z 
'E 
J 

Lagged Scan Data 

Bldg :67 Survey Unit : 1201 Probe : PR281040 

Net Scan Actlvlty(DPM/100cm2) 

Normal Probability Plot of Data 

Bldg :67 Survey Unit : 1201 Probe : PR281040 

Sinclair Farm Phase I 
Final Status Report 

Page E.11 ofE.12 

• 

• 800 1000 

I~~~~~~~-·oo-+-~~..IS-~~~~~ 
1-------------....;li 
~,.--~-----,-~~-,--~~,--~-0---to .... ..._-,--~~.--~--,.-~~~ 
~ 
~4 ___ ____c-3 ___ _:c ___ ____c-:;;;~ ... -+--------2---,.--3--~4 

~~~~~~~-...jl----4eio-+~~~~~~~~~ 
'ii 
Z --------=~--------6<00---t----------------

Probability - Standard Deviation 



University of Missouri-Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Scan Data 
Bldg :41 Survey Unit : QAOl Probe : PR281040 

3,500 ,.-----------

3,000 r-----r----------------
1 2,500 

c 2,000 r--;:y-;--~~-frf-;--;-T---~------------
~ 1,500 

~ i 1,000 

~ 500 

~ 0 
4000 4500 

-500 1--------_:__-==:_ _ _::::::.:_:_'__:'.'.'.'.'._:_-t:~__:~~~~ 
-1,000 _L_ _____________________________ _ 

350 

~D 
~ ~o 
~ 
!= 
~ 
~~ z 
~ 
~m 

~ 
~ ~ 

0 

Elapsed Survey Time (s) 

Histogram of Scan Data 
Bldg :41 Survey Unit : QAOl Probe : PR281040 

.. 
. . • ti 1111 .. ··- ... 

¥ ro'" q,"> :> ""' ~"' ,..<:> ~ r;:,<:> ft><:> ro" -"'"' '.'.."' "''" il" ~ v '.'..°' "'"' """' kl' ~ ~ :> "' ,,, ~ '\ ~ ~ v ~ ~ ~ ~ ~ ~ ~ v ~ ~ 
Bin Range - Net Scan Actlvlty(DPM/100cm2

) 

I 
I 
~ 

i 
c .x 
i 
} • 

-1000 

I.aged Scan Data 

Bldg :41 Survey Unit : QAOl Probe : PR281040 

•• 

Net Scan Actlvlty(DPM/100cm2) 

Normal Probability Plot of Data 

Bldg :41 Survey Unit : QAOl Probe : PR281040 

• 

Sinclair Farm Phase 1 
Final Status Report 

Page E.12 ofE.12 

•• • • 

2500 3000 3500 

• 
I c ~ 1 I 
~ 
I 
~ --------il 
c 
.x-------,....~-------

i ~. --.---r----::,...~--0-f---.---,---.----,--~ 
-5 -4 4 

Probability - Standard Deviation 



Univeristy of Missouri - Columbia Sinclair Farm Phase 1 

NRC Broad Scope Type A #24-00513-32 Final Status Report 
Page F.1 of F.8 

June 24, 2011 

• Structural Surfaces Survey Results 

Building 041 Survey Unit 1201 Class 2 

Total Activi!Y Measurements Removable Activi!Y Measurements 
Location Code 

Channel 1 Channel 2 Channel3 
Activty MDC 

Activity MDC Activity MDC Activity MDC 

041-1201-Fl-C-001 294 ± 500 912 36 ± 12 44 9 ± 6 26 0 ± 0 24 

041-120 l-Fl-C-002 110 ± 457 912 13 ± 7 44 2 ± 3 26 0 ± 0 24 

041-120 l-Fl-C-003 331 ± 508 912 18 ± 8 44 20 ± 9 26 0±0 24 

041-1201-Fl-C-004 441 ± 532 912 29 ± 11 44 23 ± 9 26 0 ± 0 24 

041-1201-Fl-C-005 367 ± 516 912 41 ± 13 44 10 ± 6 26 0 ± 0 24 

041-1201-Fl-C-006 -110 ± 399 912 18 ± 8 44 5 ± 4 26 0 ± 0 24 

041-1201-Fl-C-007 294 ± 500 912 19 ± 9 44 7 ± 5 26 0 ± 0 24 

041-120 l-Fl-C-008 -184 ± 378 912 19 ± 9 44 7 ± 5 26 10 ± 6 24 

041-1201-Fl-C-009 73 ± 448 912 24 ± 10 44 I ± 2 26 0 ± 0 24 

• 041-1201-Fl-C-010 478 ± 540 912 25 ± 10 44 16 ± 8 26 0 ± 0 24 

041-1201-Fl-C-O 11 -37 ± 419 912 36 ± 12 44 2 ± 3 26 4 ± 4 24 

041-1201-Fl-C-012 -147 ± 389 912 18 ± 8 44 0 ± 0 26 8 ± 6 24 

041-1201-Fl-C-013 551 ± 555 912 41 ± 13 44 4±4 26 0 ± 0 24 

041-1201-Fl-C-014 0 ± 429 912 29 ± 11 44 13 ± 7 26 0 ± 0 24 

041-1201-Fl-C-015 0 ± 429 912 11 ± 7 44 I ± 2 26 0 ± 0 24 

041-1201-Fl-C-016 294 ± 500 912 23 ± 9 44 11 ± 7 26 0 ± 0 24 

041-1201-Fl-C-Ol 7 588 ± 562 912 23 ± 9 44 6 ± 5 26 0 ± 0 24 

041-1201-Fl-C-018 294 ± 500 912 49 ± 14 44 4 ± 4 26 0 ± 0 24 

Summary for Survey Unit# 1201 (18 detail records) 

Average 202 26 8 
Minimum -184 11 0 0 
Maximum 588 49 23 10 

Standard Deviation 244 11 7 3 
--------

Summary for Building# 041 (18 detail records) 

Avg 202 26 8 

Min -184 11 0 0 

• Max 588 49 23 10 

Note: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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• Structural Surfaces Survey Results 

Building 046 Survey Unit 1201 Class 2 

Total Activi!I Measurements Removable Activi!I Measurements 
Location Code 

Channel 1 Channel2 
Activty MDC 

Activity MDC Activity MDC 

046-1201-Fl-C-001 1,084 :l:: 892 1,053 53 :l:: 26 44 14 :l:: 7 26 

046-1201-Fl-C-002 413 :l:: 765 1,053 17 :l:: 15 44 13 :l:: 7 26 

046-1201-Fl-C-003 206 :l:: 721 1,053 22 :l:: 17 44 15 :l:: 8 26 

046-1201-Fl-C-004 258 :l:: 732 1,053 22 :l:: 17 44 7 :l:: 5 26 

046-1201-Fl-C-005 516 :l:: 786 1,053 20 :l:: 16 44 10 :l:: 6 26 

046-1201-Fl-C-006 516 :l:: 786 1,053 23 :l:: 17 44 5 :l:: 4 26 

046-1201-Fl-C-007 413 :l:: 765 1,053 33 :l:: 21 44 7 :l:: 5 26 

046-1201-Fl-C-008 568 :l:: 796 1,053 33 :l:: 21 44 9 :l:: 6 26 

046-1201-Fl-C-009 464 :l:: 775 1,053 33 :l:: 21 44 9 :l:: 6 26 

• 046-1201-Fl-C-010 877 :l:: 855 1,053 25 :l:: 18 44 18 :l:: 8 26 

046-120l-Fl-C-011 619 :l:: 806 1,053 55 :l:: 27 44 14 :l:: 7 26 

046-1201-Fl-C-012 310 :l:: 743 1,053 43 :l:: 23 44 1 :l:: 2 26 

046-1201-Fl-C-013 413 :l:: 765 1,053 39 :l:: 22 44 2 :l:: 3 26 

046-1201-Fl-C-014 103 :l:: 698 1,053 30 :l:: 20 44 7 :l:: 5 26 

Summary for Survey Unit# 1201 (14 detail records) 

Average 483 32 9 
Minimum 103 17 
Maximum 1,084 55 18 
Standard Deviation 257 12 5 

Summary for Building# 046 (14 detail records) 

Avg 483 32 9 
Min 103 17 
Max 1,084 55 18 

• Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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Structural Surfaces Survey Results 

Building 048 Survey Unit 1201 Class 2 

Total ActiviD:: Measurements Removable ActiviD:: Measurements 
Location Code 

Channel 1 Channel2 
Activty MDC 

Activity MDC Activity MDC 

048-1201-Fl-C-001 606 ± 1,027 1,394 99 ± 36 44 14 ± 7 26 

048-120 l-Fl-C-002 771 ± 1,054 1,394 65 ± 29 44 17 ± 8 26 

048-1201-Fl-C-003 606 ± 1,027 1,394 36 ± 21 44 9 ± 6 26 

048-1201-Fl-C-004 551 ± 1,018 1,394 65 ± 29 44 20 ± 9 26 

048-120 l-Fl-C-005 386 ± 990 1,394 44 ± 24 44 4 ± 4 26 

048-120 l-Fl-C-006 826 ± 1,062 1,394 27 ± 19 44 5 ± 4 26 

048-1201-Fl-C-007 936 ± 1,080 1,394 53 ± 26 44 9 ± 6 26 

048-1201-Fl-C-008 991 ± 1,088 1,394 25 ± 18 44 0 ± 0 26 

048-120 l-Fl-C-009 661 ± 1,036 1,394 72 ± 30 44 12 ± 7 26 

• 048-120l-Fl-C-010 881 ± 1,071 1,394 47 ± 25 44 4±4 26 

048-1201-Fl-C-Ol l 551 ± 1,018 1,394 70 ± 30 44 13 ± 7 26 

048-1201-Fl-C-012 441 ± 1,000 1,394 59 ± 27 44 4 ± 4 26 

048-1201-Fl-C-013 661 ± 1,036 1,394 34 ± 21 44 l ± 2 26 

048-1201-Fl-C-014 441 ± 1,000 1,394 47 ± 25 44 12 ± 7 26 

048-1201-Fl-C-015 551 ± 1,018 1,394 33 ± 21 44 8 ± 6 26 

048-1201-Fl-C-016 661 ± 1,036 1,394 36 ± 21 44 4 ± 4 26 

Summary for Survey Unit# 1201 (16 detail records) 
Average 657 51 9 
Minimum 386 25 0 
Maximum 991 99 20 
Standard Deviation 180 20 6 

Summary for Building# 048 (16 detail records) 
Avg 657 51 9 

Min 386 25 0 

Max 991 99 20 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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Structural Surfaces Survey Results 

Building 050 Survey Unit 1201 Class 2 

Total Activitv Measurements Removable Activitv Measurements 
Location Code 

Channel 1 Channel2 
Activty MDC 

Activity MDC Activity MDC 

050-120l-Fl-C-001 551 :I: 1,122 1,545 41 :I: 23 44 0 :I: 0 26 

050-1201-Fl-C-002 0 :I: 1,036 1,545 31 :I: 20 44 5 :I: 4 26 

050-1201-Fl-C-003 110 :I: 1,054 1,545 36 :I: 21 44 10 :I: 6 26 

050-1201-Fl-C-004 275 :I: 1,080 1,545 51 :I: 26 44 5 :I: 4 26 

050-120 l-Fl-C-005 606 :I: 1,130 1,545 59 :I: 27 44 10 :I: 6 26 

050-1201-Fl-C-006 551 :I: 1,122 1,545 56 :I: 27 44 9 :I: 6 26 

050-1201-Fl-C-007 771 :I: 1,154 1,545 38 :I: 22 44 12 :I: 7 26 

050-120 l-Fl-C-008 330 :I: 1,088 1,545 43 :I: 23 44 9 :I: 6 26 

050-1201-Fl-C-009 110 :I: 1,054 1,545 44 :I: 24 44 17 :I: 8 26 

• 050-1201-Fl-C-010 220 :I: 1,071 1,545 43 :I: 23 44 15 :I: 8 26 

050-1201-Fl-C-Ol l 220 :I: 1,071 1,545 44 :I: 24 44 19 :I: 9 26 

050-1201-Fl-C-012 551 :I: 1,122 1,545 62 :I: 28 44 0 :I: 0 26 

050-1201-Fl-C-013 991 :I: 1,186 1,545 51 :I: 26 44 0 :I: 0 26 

050-1201-Fl-C-014 551 :I: 1,122 1,545 43 :I: 23 44 1 :I: 2 26 

050-1201-Fl-C-015 165 :I: 1,062 1,545 58 :I: 27 44 3 :I: 3 26 

050-1201-Fl-C-016 1,377 :I: 1,239 1,545 52 :I: 26 44 14 :I: 7 26 

Summary for Survey Unit# 1201 (16 detail records) 

Average 461 47 8 
Minimum 0 31 0 
Maximum 1,377 62 19 
Standard Deviation 364 9 6 

Summary for Building# 050 (16 detail records) 

Avg 461 47 8 
Min 0 31 0 
Max 1,377 62 19 

• Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 

Results above MDC are in bold print. Results above investigation levels are in red print. 
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Structural Surfaces Survey Results 

Building 061 Survey Unit 1201 Class 2 

Total Activi!Y Measurements Removable Activi!Y Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

061-1201-Fl-C-001 441 :l:: 1,154 1,615 41 :l:: 23 44 16 :l:: 8 26 

061-1201-Fl-C-002 661 :l:: 1,186 1,615 37 :l:: 22 44 6 :l:: 5 26 

061-1201-Fl-C-003 0 :l:: 1,088 1,615 39 :l:: 22 44 13 :l:: 7 26 

061-1201-Fl-C-004 551 :l:: 1,170 1,615 45 :l:: 24 44 9 :l:: 6 26 

061-1201-Fl-C-005 991 :l:: 1,232 1,615 21 :l:: 16 44 0 :l:: 0 26 

061-1201-Fl-C-006 441 :l:: 1,154 1,615 41 :l:: 23 44 0 :l:: 0 26 

061-1201-Fl-R-007 -275 :l:: 1,045 1,615 26 :l:: 18 44 9 :l:: 6 26 

061-1201-Fl-R-008 991 :l:: 1,232 1,615 37 :l:: 22 44 24 :l:: 10 26 

061-1201-Fl-R-009 330 :l:: 1,138 1,615 24 :l:: 18 44 10 :l:: 6 26 

• 061-1201-Fl-R-010 110 :l:: 1,105 1,615 28 :l:: 19 44 17 :l:: 8 26 

061-1201-Fl-R-O 11 220 :l:: 1,122 1,615 39 :l:: 22 44 0 :l:: 0 26 

061-1201-Fl-R-012 275 :l:: 1,130 1,615 41 :l:: 23 44 6 :l:: 5 26 

061-1201-Fl-R-013 551 :l:: 1,170 1,615 23 :l:: 17 44 7 :l:: 5 26 

061-1201-Fl-R-014 330 :l:: 1,138 1,615 22 :l:: 17 44 4 :l:: 4 26 

061-1201-Fl-R-015 -496 :l:: 1,009 1,615 26 :l:: 18 44 4 :l:: 4 26 

061-1201-Fl-R-016 661 :l:: 1,186 1,615 28 :l:: 19 44 8 :l:: 6 26 

061-1201-Fl-R-017 -496 :l:: 1,009 1,615 39 :l:: 22 44 6 :l:: 5 26 

061-1201-Fl-R-018 -llO ± 1,071 1,615 29 :l:: 19 44 0 :l:: 0 26 

061-1201-Fl-R-019 -771 :l:: 962 1,615 24 :l:: 18 44 6 :l:: 5 26 

061-1201-Fl-C-020 441 :l:: 1,154 1,615 29 :l:: 19 44 13 :l:: 7 26 

Summary for Survey Unit# 1201 (20 detail records) 

Average 242 32 8 
Minimum -771 21 0 
Maximum 991 45 24 
Standard Deviation 480 8 6 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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• Structural Surfaces Survey Results 

Building 067 Survey Unit 1201 Class 2 

Total Activill'. Measurements Removable Activill'. Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

067-1201-Fl-C-001 110 ± 1,036 1,521 55 ± 27 44 13 ± 7 26 

067-1201-Fl-C-002 386 ± 1,080 1,521 28 ± 19 44 0 ± 0 26 

067-1201-Fl-C-003 496 ± 1,097 1,521 39 ± 22 44 0 ± 0 26 

067-1201-Fl-C-004 330 ± 1,071 1,521 4 ± 7 44 17 ± 8 26 

067-1201-Fl-C-005 55 ± 1,027 1,521 28 ± 19 44 2 ± 3 26 

067-1201-Fl-C-006 -165 ± 990 1,521 33 ± 21 44 17 ± 8 26 

067-1201-Fl-C-007 771 ±, 1,138 1,521 39 ± 22 44 10 ± 6 26 

067-1201-Fl-C-008 496 ± 1,097 1,521 35 ± 21 44 13 ± 7 26 

067-1201-Fl-C-009 -55 ± 1,009 1,521 47 ± 25 44 4 ± 4 26 

• 067-1201-Fl-C-010 -275 ± 971 1,521 25 ± 18 44 13 ± 7 26 

067-1201-Fl-C-01 l 330 ± 1,071 1,521 57 ± 27 44 9 ± 6 26 

067-1201-Fl-C-012 0 ± 1,018 1,521 56 ± 27 44 12 ± 7 26 

067-1201-Fl-C-013 -275 ± 971 1,521 36 ± 21 44 7 ± 5 26 

067-1201-Fl-C-014 55 ± 1,027 1,521 46 ± 24 44 7 ± 5 26 

067-1201-Fl-C-015 165 ± 1,045 1,521 53 ± 26 44 9 ± 6 26 

067-1201-Fl-C-016 0 ± 1,018 1,521 30 ± 20 44 12 ± 7 26 

067-1201-Fl-C-017 606 ± 1,113 1,521 30 ± 20 44 7 ± 5 26 

067-1201-Fl-C-018 275 ± 1,062 1,521 63 ± 28 44 12 ± 7 26 

067-1201-Fl-C-019 661 ± 1,122 1,521 70 ± 30 44 5 ± 4 26 

067-1201-Fl-C-020 -110 ± 1,000 1,521 47 ± 25 44 23 ± 9 26 

067-1201-Fl-C-021 220 ± 1,054 1,521 49 ± 25 44 2 ± 3 26 

Summary for Survey Unit# 1201 (21 detail records) 

Average 194 41 9 
Minimum -275 4 0 
Maximum 771 70 23 • Standard Deviation 302 15 6 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
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Systems Survey Results 

Building 046 Survey Unit lDRl Class 

Total Activi!Y Measurements Removable Activi!Y Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

046-lDRl-02-M-001 ± 54±26 44 8 ±6 26 

046-lDRl-02-M-002 ± 52±26 44 5 ±4 26 

046-lDRl-02-M-003 ± 62±28 44 18 ±8 26 

046-lDRl-02-M-004 ± 44±24 44 13 ±7 26 

046-lDRl-02-M-005 ± 66±29 44 16 ±8 26 

046-lDRl-02-M-006 ± 50±25 44 11 ±7 26 

046-lDRl-02-M-007 ± 43±23 44 11 ±7 26 

046-lDRl-02-M-008 ± 68±30 44 10 ±6 26 

046- lDRl-02-M-009 ± 76±31 44 14 ±7 26 

046-lDRl-02-M-OlO ± 77±31 44 10 ±6 26 

046-lDRl-02-M-Ol l ± 69±30 44 13 ±7 26 

046-lDRl-02-M-O 12 ± 93±35 44 8 ±6 26 

046-lDRl-02-M-013 ± 44±24 44 0 ±0 26 

046-lDRl-02-M-014 ± 59±27 44 0 ±0 26 

046-lDRl-02-M-015 ± 52±26 44 14 ±7 26 

046-lDRl-02-M-016 ± 39±22 44 0 ±0 26 

046-lDRl-02-M-Ol 7 ± 54±26 44 25 ±10 26 

046-lDRl-02-M-018 ± 43±23 44 3 ±3 26 

046-lDRl-02-M-019 ± 44±24 44 11 ±7 26 

Summary for Survey Unit # 1 ORl ( 19 detail records) 
Average 57 10 
Minimum 39 0 
Maximum 93 25 
Standard Deviation 14 6 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Building 046 Survey Unit lVEl Class 

Total Activi!I Measurements Removable Activi!I Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

046-1VE1-E2-M-001 ± 92±34 44 11 ±7 26 

046-1 VE1-E2-M-002 ± 61±28 44 4 ±4 26 

046-1VE1-E3-M-003 ± 77±31 44 0 ±0 26 

046-1VE1-E3-M-004 ± 68±30 44 10 ±6 26 

046-1VE1-E3-M-005 ± 80±32 44 4 ±4 26 

046-1 VE1-E3-M-006 ± 80±32 44 3 ±3 26 

046-1 VE1-E3-M-007 ± 58±27 44 9 ±6 26 

Summary for Survey Unit # 1VE1 (7 detail records) 
Average 74 6 
Minimum 58 0 
Maximum 92 11 
Standard Deviation 12 4 

Summary for Building# 046 (26 detail records) 
Avg 62 9 
Min 39 0 
Max 93 25 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Systems Survey Results 

Building 048 Survey Unit lDRl Class 

Total Activi!Y Measurements Removable Activitv Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

048-lDRl-02-M-001 :I: 34:1:21 44 0 :1:0 26 

048-1DR1-D2-M-002 :I: 24:1:18 44 8 :1:6 26 

048-1DR1-D2-M-003 :I: 36:1:21 44 0 :1:0 26 

048-1DR1-D2-M-004 :I: 46:1:24 44 8 :1:6 26 

048-lDRl-02-M-005 :I: 29:1:19 44 3 :1:3 26 

048-1DRl-D2-M-006 :I: 36:1:21 44 0 :1:0 26 

048-1DRl-D2-M-007 :I: 40:1:23 44 5 :1:4 26 

048-1 DRl-D2-M-008 :I: 49:1:25 44 8 :1:6 26 

048-lDRl-02-M-009 :I: 36:1:21 44 4 :1:4 26 

048-lDRl-02-M-O I 0 :I: 28:1:19 44 0 :1:0 26 

048-1DRl-D2-M-O 11 :I: 45:1:24 44 15 :1:8 26 

048-1 DR1-D2-M-012 :I: 21:1:16 44 13 :1:7 26 

048-1DR1-D2-M-013 :I: 80:1:32 44 9 :1:6 26 

048-1DRl-D2-M-014 :I: 44:1:24 44 12 :1:7 26 

048-1DR1-D2-M-015 :I: 33:1:21 44 18 :1:8 26 

048-lDRl-02-M-016 :I: 46:1:24 44 7 :1:5 26 

Summary for Survey Unit # I DR! ( 16 detail records) 

Average 39 7 
Minimum 21 0 
Maximum 80 18 
Standard Deviation 14 6 

Notes: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Building 048 Survey Unit 1 VEl Class 

Location Code 
Total Activity Measurements Removable Activity Measurements 

Activty MDC 

048-1VE1-E3-M-OO1 ± 

048-1VE1-E3-M-002 ± 

048-1 VE1-E3-M-003 ± 

048-1VE1-E2-M-004 ± 

048-1 VE1-E2-M-005 ± 

Summary for Survey Unit# IVEi (5 detail records) 

Average 

Minimum 

Maximum 

Standard Deviation 

Summary for Building# 048 (21 detail records) 

Avg 

Min 

Max 

Channel 1 
Activity MDC 

38±22 44 

71±30 44 

59±27 44 

76±31 44 

65±29 44 

62 

38 

76 

15 

45 

21 

80 

Channell 
Activity MDC 

13 ±7 26 

8 ±6 26 

19 ±9 26 

8 ±6 26 

18 ±8 26 

13 

8 

19 

5 

8 

0 

19 

Notes: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 



• 

University of Missouri - Columbia 

NRC Broad Scope Type A #24-00513-32 

June 24, 2011 

Systems Survey Results 

Sinclair Farm Phase 1 

Final Status Report 
Page G.5 of G.10 

Building 050 Survey Unit lDRl Class 

Location Code 
Total Activi!l'. Measurements Removable Activi!l'. Measurements 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

050-lDRl-02-M-001 ± 86±33 44 11 ±7 26 

050-lDRl-02-M-002 ± 49±25 44 13 ±7 26 

050-lDRl-02-M-003 ± 57±27 44 7 ±5 26 

050-lDRl-02-M-004 ± 59±27 44 3 ±3 26 

050-lDRl-02-M-005 ± 75±31 44 8 ±6 26 

050-lDRl-02-M-006 ± 74±31 44 16 ±8 26 

050-lDRl-02-M-007 ± 36±21 44 19 ±9 26 

050-lDRl-02-M-008 ± 74±31 44 4 ±4 26 

050-lDRl-02-M-009 ± 75±31 44 I ±2 26 

050-lDRl-02-M-OIO ± 60±28 44 12 ±7 26 

050-lDRl-02-M-O 11 ± 61±28 44 14 ±7 26 

050-lDRl-02-M-012 ± 61±28 44 0 ±0 26 

050-lDRl-02-M-013 ± 52±26 44 19 ±9 26 

Summary for Survey Unit# lDRl (13 detail records) 
Average 63 10 
Minimum 36 0 
Maximum 86 19 
Standard Deviation 13 6 

Notes: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Building 050 Survey Unit lVEl Class 

Total Activi!I Measurements Removable Activi!I Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

050-1VE1-E2-M-001 ± 58±27 44 17 ±8 26 

050-1 VE1-E2-M-002 ± 98±35 44 6 ±5 26 

050-1 VEl-E2-M-003 ± 65±29 44 24 ±10 26 

050-1 VE1-E2-M-004 ± 89±34 44 6 ±5 26 

050-1VE1-E3-M-005 ± 62±28 44 6 ±5 26 

050-1VE1-E3-M-006 ± 64±29 44 0 ±0 26 

050-1VE1-E2-M-007 ± 81±32 44 1 ±2 26 

050-1VE1-E2-M-008 ± 68±30 44 5 ±4 26 

Summary for Survey Unit # 1VE1 (8 detail records) 

Average 73 8 
Minimum 58 0 
Maximum 98 24 
Standard Deviation 14 8 

Summary for Building# 050 (21 detail records) 

Avg 67 9 

Min 36 0 

Max 98 24 

Notes: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Building 061 Survey Unit lDRl Class 

Total Activi!Y Measurements Removable Activitv Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

061-1DR1-D2-M-001 ± 64±29 44 12 ±7 26 

061-lDRl-03-M-002 ± 73±31 44 3 ±3 26 

061-1DRI-D2-M-003 ± 94±35 44 11 ±7 26 

061-1DRI-D3-M-004 ± 89±34 44 11 ±7 26 

061-1DR1-D2-M-005 ± 70±30 44 14 ±7 26 

061-1DRI-D2-M-006 ± 102±36 44 11 ±7 26 

061-1DR1-D2-M-007 ± 95±35 44 13 ±7 26 

061-1DRI-D2-M-008 ± 79±32 44 9 ±6 26 

061-1DR1-D2-M-009 ± 65±29 44 0 ±0 26 

061-1DR1-D2-M-010 ± 116±39 44 8 ±6 26 

Summary for Survey Unit# !DR! (10 detail records) 

Average 85 9 
Minimum 64 0 
Maximum 116 14 
Standard Deviation 17 4 

Notes: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Building 061 Survey Unit lVEl Class 

Total Activi!Y Measurements Removable Activitv Measurements 
Location Code 

Channel 1 Channel2 
Activty MDC 

Activity MDC Activity MDC 

061-1VE1-E2-M-001 ± 65±29 44 14 ±7 26 

061-1VE1-E2-M-002 ± 67±29 44 11 ±7 26 

061-1VE1-E2-M-003 ± 64±29 44 20 ±9 26 

061-1VE1-E2-M-004 ± 74±31 44 3 ±3 26 

061-1VE1-E2-M-005 ± 74±31 44 11 ±7 26 

061-1VE1-E2-M-006 ± 78±32 44 11 ±7 26 

061-1 VE1-E3-M-007 ± 85±33 44 8 ±6 26 

061-1 VE1-E3-M-008 ± 110±38 44 0 ±0 26 

061-1 VE1-E2-M-009 ± 64±29 44 3 ±3 26 

Summary for Survey Unit# l VEl (9 detail records) 
Average 76 9 
Minimum 64 0 
Maximum 110 20 
Standard Deviation 15 6 

Summary for Building# 061 (19 detail records) 
Avg 80 9 
Min 64 0 
Max 116 20 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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Systems Survey Results 

Building 067 Survey Unit lDRl Class 

Total Activitv Measurements Removable Activi!:l'. Measurements 
Location Code 

Channel 1 Channel 2 
Activty MDC 

Activity MDC Activity MDC 

067-1DR1-D2-M-001 :I: 69±30 44 6 ±5 26 

067-1DR1-D2-M-002 :I: 62:1:28 44 6 :1:5 26 

067-1DR1-D2-M-003 :I: 48±25 44 4 :1:4 26 

067-1DR1-D2-M-004 :I: 49±25 44 12 :1:7 26 

067-1DR1-D2-M-005 :I: 48±25 44 10 :1:6 26 

067-1DR1-D2-M-006 :I: 76±31 44 5 :1:4 26 

067-1DR1-D2-M-007 :I: 57±27 44 4 :1:4 26 

067-1DR1-D2-M-008 :I: 64±29 44 4 ±4 26 

067-1DR1-D2-M-009 :I: 74±31 44 7 ±5 26 

067-1DR1-D2-M-010 :I: 56±27 44 10 :1:6 26 

067-1DR1-D2-M-011 :I: 74±31 44 6 :1:5 26 

067-1DR1-D2-M-012 :I: 82±32 44 10 ±6 26 

067-1DR1-D2-M-013 :I: 85±33 44 2 :1:3 26 

067-1DR1-D2-M-014 :I: 79±32 44 3 ±3 26 

067-1DR1-D2-M-015 :I: 105±37 44 10 :1:6 26 

067-1DR1-D2-M-016 :I: 68±30 44 1 :1:2 26 

067-1DR1-D2-M-017 :I: 96±35 44 4 :1:4 26 

Summary for Survey Unit# lDRl (17 detail records) 

Average 70 6 
Minimum 48 1 
Maximum 105 12 
Standard Deviation 16 3 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 

Results above MDC are in bold print. Results above investigation levels are in red print. 

Total activity measurements not possible in all locations due to geometry. 
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Building 067 Survey Unit 1 VEl Class 

Total Activity Measurements Removable Activitv Measurements 
Location Code 

Activty MDC 

067-1VE1-E2-M-001 ± 

067-1VE1-E2-M-002 ± 

067-1VE1-E3-M-003 ± 

067-1VE1-E3-M-004 ± 

067-1VE1-E3-M-005 ± 

Summary for Survey Unit# 1 VEl (5 detail records) 

Average 

Minimum 

Maximum 

Standard Deviation 

Summary for Building# 067 (22 detail records) 

Avg 

Min 

Max 

Channel 1 Channel 2 
Activity MDC Activity MDC 

79±32 44 0 ±0 26 

75±31 44 2 ±3 26 

90±34 44 16 ±8 26 

48±25 44 15 ±8 26 

62±28 44 0 ±0 26 

71 7 

48 0 

90 16 

16 8 

70 6 

48 0 

105 16 

Notes: All total activity results reported in net dpm/100cmA2. All removable activity results reported in net dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Total activity measurements not possible in all locations due to geometry. 
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• Quality Assurance Survey Results 

Building 041 Survey Unit QAOl Class 2 

Total Activi!Y Measurements Removable Activitv Measurements 
Location Code 

Channel 1 Channel 2 Channel3 
Activty MDC 

Activity MDC Activity MDC Activity MDC 

041-QAOl-Fl-C-001 671 ± 588 944 59 ± 15 44 4 ± 4 26 0 ± 0 24 

041-QAOl-Fl-C-002 565 ± 568 944 36 ± 12 44 4 ± 4 26 2 ± 3 24 

041-QAOl-Fl-C-003 530 ± 562 944 39 ± 12 44 0 ± 0 26 0 ± 0 24 

041-QAO 1-Fl-C-004 707 ± 595 944 50 ± 14 44 0 ± 0 26 2 ± 3 24 

041-QAO 1-Fl-C-005 495 ± 555 944 36 ± 12 44 5 :!:: 4 26 0 ± 0 24 

041-QAO 1-Fl-C-006 671 ± 588 944 44 ± 13 44 20 ± 9 26 0±0 24 

041-QAOl-Fl-C-007 495 ± 555 944 28 ± 10 44 4 ± 4 26 0 ± 0 24 

041-QAO 1-Fl-C-008 424 ± 541 944 27 ± 10 44 13 ± 7 26 0 ± 0 24 

041-QAOl-Fl-C-009 318 ± 519 944 52 ± 14 44 8 ± 6 26 8 ± 6 24 

• 041-QAOl-Fl-C-010 424 ± 541 944 48 ± 14 44 12 ± 7 26 2 ± 3 24 

041-QAO 1-Fl-C-O 11 919 ± 632 944 49 ± 14 44 4 ± 4 26 0 ± 0 24 

041-QAOl-Fl-C-012 636 ± 582 944 36 ± 12 44 13 ± 7 26 0 ± 0 24 

041-QAOl-Fl-C-013 565 ± 568 944 31 ± 11 44 12 ± 7 26 0 ± 0 24 

041-QAOl-Fl-C-014 777 ± 607 944 30 ± 11 44 0 ± 0 26 0 ± 0 24 

041-QAOl-Fl-C-015 1,095 ± 661 944 38 ± 12 44 0 ± 0 26 2 ± 3 24 

041-QAOl-Fl-C-016 530 ± 562 944 58 ± 15 44 17 ± 8 26 0 ± 0 24 

041-QAOl-Fl-C-Ol 7 601 ± 575 944 36 ± 12 44 17 ± 8 26 0±0 24 

041-QAOl-Fl-C-018 813 ± 614 944 48 ± 14 44 11 ± 7 26 0 ± 0 24 

SummaryforSurveyUnit# QAOI (18 detail records) 

Average 624 41 8 1 

Minimum 318 27 0 0 
Maximum 1,095 59 20 8 

Standard Deviation 190 10 7 2 

Summary for Building # 041 ( 18 detail records) 

Avg 624 41 8 

Min 318 27 0 0 

Max 1,095 59 20 8 

Note: All total activity results reported in net dpm/100cm"2. All removable activity results reported in net dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 



University of Missouri - Columbia 
NRC Broad Scope Type A #24-00513-32 
June 24, 2011 

Sludge Samples 

APPENDIX I - LAGOON SAMPLES 

West Side of S. Sinclair Road 
Clinic Area 

C1103006M-001: (Oto 1.5' from drain inlet) 
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C1103006M-001: (Oto 1.5' from drain inlet) 
C1103006M-002: (1.5' to 3' from drain inlet) 
C1103006M-003: (3' to 4.5' from drain inlet) 
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