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s·Ec INSTRUMENTATION SERVICES 
10512 Lexington Drive 
Suite 200 
Knoxville, TN 37932 

SEC Corporate 
2800 Solway Road 
Knoxville, TN 37931 

Model 2241-3 CALIBRATION FORM 
Serial number : 253356 Customer Name : Chase 

Previous due date: 9/20/2013 P.O Number: 102624 
Date : 8/15/2013 Technician : Thomas Thompson 

Reason For Calibration : Repair 

INSTRUMENT(S) USED DURING CALIBRATION 
Model Number: 500-2 I Serial Number: 190580 I Calibration Due date: 

Model Number: I Serial Number: I Calibration Due date: 

Instrument Condition Threshold Battery Indicator 

As Found As Left As Found As Left SAT 

1/25/2014 

___________ _ ____ Q!L __________ QlL _________ ---~,I_____ _ __ 4 __ 

• \ 

Set Voltage High Voltage Range 

Detector# As Found As Left As Found As Left 

1 1788 1725 SAT SAT 
2 1839 1850 SAT SAT 

3 1239 1100 SAT SAT 

4 1340 1225 SAT SAT 

Digital Scaler 
Target As Found %Error As Left %Error 

250 250 0.00% 250 0.00% 
2,500 2,501 0.04% 2,501 0.04% 

25,000 25,015 0.06% 25,015 0.06% 
250,000 250,152 0.06% 250,152 0.06% 

OK Is the As Found Data within 20% of the set point? ------__ O_K __ Are the individual counts within 10% of the average? 
__ o_K __ Fast I Slow response switch functions properly? 
__ O_K __ Does Instrument meet final Acceptance Criteria? 

OK Calibration sticker attached? 

SCA/RA TE Switch 
SAT 

Reproducability 

x.1 or x1 Scale 

250 I 250 .. I 250 

x1 or x1 O Scale 

2500 I 2500 I 2500 
x10 or x100 Scale 

25K I 25K I 25K 
x100 orx1000 Scale 

250K I 250K I 250K 

OK Audio Response 
OK Push Buttons 
OK RESET 
OK Audio Switch 
OK Light 

Married with: Model: 
Model: 

43-68 
43-37 

Serial Number: 
Serial Number: 

PR289219 
PR281040 

Model: Serial Number: 
Comments: Model: Serial Number: 
Instrument calibrated per SEC-IS-423. 

Det 1 B 43-68 PR239219 Oet 2 B 43-37 PR281040 Det 3 A 43-68 PR239219 Det 4 A PR281040 

Soldered broken speaker wire. 

Date instr~m~§.due for next calibration :I 8/15/2014j_______ __ 
Performed by:~ - Date: f~/t-/J Reviewed by:~~ Date: 

Printed name : Thomas Thompson 



Safety and Ecology Corporation sEc PROCEDURE# SEC-IS-417 Rev 4 

2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

Page 1of1 

811512013 

Date: 08/15/13 

Location: 9999, 

Date Last Cal. Expires: 09/20/14 Technician: Thomas Thompson 

Reason For Calibration: Short Cycled 

EQUIPMENT USED DURING CALIBRATION MODEL: 2241-3 SERIAL#: 253356 CAL DUE OB/15/14 

NIST TRACEABLE SOURCES USED SOURCE ISOTOPE ACTIVITY 2rr ASSAY DATE 

Efficiencies from last calibration 4Q79-02 Pu-239 29000 dpm 14,700 cpm 3/8/2011 

Pu-239: 20.88 % 4072-02 Tc-99 28300 dpm 17,700 cpm 3/8/2011 

Tc-99: 18.54 % 4071-02 Th-230 40300 dpm 20,500 cpm 3/8/2011 
Th-230: 24.14 % 4076-02 Sr-90 12100 dpm 8,490 cpm 3/8/2011 

DX295 C-14 67800 dpm 25,920 cpm 5/3/1994 

SrY-90: 36.05 % 

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

AS LEFT Instrument Condition: SAT AS FOUND DATA AS FOUND Instrument Condition: SAT 
Calibration Setpoints AS LEFT DATA after repair, HVadjust or Plateau 

HV(Alpha}: 1350 v HV (Beta}: 1850 v Threshold: 4mV HV (Alpha): 1225 V HV (Beta): 1850 V Threshold: 4mV 

Alpha Beta AF Efficiencies Back Alpha Beta AL Efficiencies 
Back 
ground: 5 CPM 917 CPM ground: 4 CPM 885 CPM 

Pu-239: 6597 CPM NIA Pu-239: 6267 CPM NIA 

Tc-99: N/A 8360 CPM Tc-99: NIA 8339 CPM • Th·230: 8506 CPM NfA Th-230: 7807 CPM NfA 

SrY·90: N/A 5366 CPM SrY-90: N/A 5665 CPM 

( 
"AF" in the AL Efficiency fields means to refer to the AF ~ IS the As Found Data within 20% of the 
Efficiencies in the AS FOUND DATA Section efficiency from the last cal.? 

Reproducibility: Isotope: ~ 9122 9114 9333 Average: 9189.7 ~Are the Individual counts within 10% of the average? 

• 

Alpha Source: Pu-239 
Response Background 

HV CPM CPM 

Ach. A ch. Net Eff. 
1200 5835 4 20.11% 
1225 6320 7 21.77% 
1250 6439 6 22.18% 
1275 6351 4 21.89% 

Pu-239 

2 Pi Efficiencies: 1·1~;a·1m;;1 

PLATEAU DATA 

~ 
ID·~~1J;l~ H 

Beta Source: Tc-99 
Response Background 

HV CPM CPM 

Bch. 
1750 6951 

1775 7868 
1800 8208 
1825 8557 
1850 8781 
1875 8607 

§rY:1!Q 

b~§,§l;~ff~''.1 1 

B ch. Net Eff. 

809 21.70% 

946 24.46% 

866 25.94% 
1074 26.44% 
1121 27.07% 

1043 26.73% 

Comments: Married as a set with: Model: 2241-3 

Calibrated with 10' cable 

Serial #: 253356 Bar Code#: 

~ Does Instrument Meet Final Acceptance Criteria? ~ Calibration Sticker Attached? 

Date Instrument is Due For Next Calibration: 

Reviewed by:~~ Date: 8/l//?J 



• ( 

-- -

SEC INSTRUMENTATION SERVICES 
10~12 Lexington Drive 

Suite 20() 
Knoxvillej TN 37932 

c .. 14 SOURCE CALIBRATION FORM 
Probe Model Number : 44 ... 37 Customer Name : Cha$e Environmental 

Technician ; _ _ Thomas Thomspon ProJ)e ~eri~I Number: PR281o4b 
Date of Calibration: 8/16/2013 

lnstr_uments used dur_ing cali~ration 
Model Number: 2241:.:3_ I*•' Serial Number: 253356 
Model Number:_ Serial Number: 

NIST Traceable Source(s used : Activlt (s) 

Calibration Due Date:l 8/.15/2014 
Cal.ibra:tioti Due bate:I 

$.our~ S!N Emission ~a-te · 2 Pi (cpm) uCi 4.Pl (d ni- Assay D_ate 
-==------------"~--- =1~=G-14~E!X=49.~= =4-~2=-= =2$r€i~Q= "'0~0~054.0a= =67"i800-=, =~5fB/·f994~ -------~-------------­

Data 

• ( 
Comments: 

• ( 

Instrument co11cfition : Sat_ 
High Voltage: 1850 

Bc:tckground: 885 

C-14 Cou·nt: 

2n' Efficiency: 
411' Efficiency: 

9"189.7 -----
32.04% 
1~.2.5% 

Ceillbration sticker attachec::l7 Yes 

Ma.rried ~s a set With : Model: 2241-3 Seriai #: 253·356 
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• 
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SEC PROCEDURE# SEC-IS-403 Rev 3 Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

Calibration Cerlificate 
Paga1of1 

612812013 

Calibration Certificate for 2221,Serial # 147481, Bar Code# ,Property# Chase19 

Date: 06/28/13 

Location: 9999, 

. '· 

Date Last Cal. J::xplres: 04/16/14 Technician: Thomas Thompson 

· Reason For Calibration: Short Cycled 

MODEL: 500·2 

MODEL: 

!=QUIPMENT USED DURING CALIBRATION 

SERIAL#: 190580 

SERIAL#: 

CAL DUE: 07/28/13 

CAL DUE: 

AS FOUND DATA Geotropism; SAT AS FOUND Instrument Condition: SAT 

HIGH VOLTAGE AS FOUND HV AS LEFT HV ~ New Batteries? 

AS LEFT Instrument Condition: SAT 

AF Mechanical Zero: 0 

(+/-10% toI~rancel 500 V: 502 v AF v !iiri.~6'.~i~If.~~1~11i9~~~~'fily~JJ AL Mech;;mical Zero: o 
1000V: 999V AF V AF THRESHOLD: 10.2mV AFHVReading: 1001 V 

'~=======1-50-0--V~:-' '----~,--~--149=4=V====AF=V====.<A-..L-;,T'"'"H""i=l'=es"'-H""'-oLB"i-"""lo mV-AL H'TR:eadlng: --:iooov______ ---------='"'""~'"'== 

SCALE Sb.TE CPM AS FOUND % ERROR as LEFT % ERROR 

x.1 or 100 0 100.00% 100 - 0.00% 
AF 250: 250 % ERR: 0.00% AL 250: AF % ERR: 0.00% 

X1 250 0 100.00% 250 -0.00% AF 2500: 2497 % ERR: 0.12% AL 2500: AF % ERR: 0.12% 

400 0 100.00% 400 0.00% AF25K: 24.97 K %ERR: 0.12% AL25K: AF K%ERR: 0.12% 

x1 or 1000 0 100.00% 1000 0.00% Af:250K: 249.6 K % ERR: 0.16% AL260K: AF K % ERR: O.i6% 
x10 2600 0 100.00% 2500 0.00% 

4000 0 100.00% 4000 0.00% 
~ Is the As Found Data Within 20% of the Set Point? 

x10or 10K 0 100.00% 10 0.00% 
x100 25K 0 100.00% 25 0.00% 

40K 0 100.00% .40 0.00% 'AF200: 0 % ERR: #it##### AL200: 200 %!::RR: .0.00% 

x100 or 100K 0 100.00% 100 0.00% AF2000: 0 % ERR: ####### AL 2000: 2000 %ERR: 0.00% 
x1000 250K 0 100.00% 250 0.00% AF 20K: OK % ERR: :ll#tl:fl:lll#f. AL20K: 20 K%ERR: 0.00% 

400K 0 100.00% 400 0.00% 
AF200K: OK % ERRi #11-#11### AL 200K: 200 Ko/o ERR: 0.00% 

0 Is the As Found Data Within 20% of the Set Point? 0 Is the As Found Data Within 20% of the Set Point? 

_ x.1 or x1 Scale: 250 250 250 

x1 or x10 Scale: 2500 2500 2500 

X10·Qrx100 Scale: .25 K 26 K 25 K 

Audio Response: SAT 

Audio Divide: SAT 

Push Buttons: SAT 

Lamp: SAT 

scaler/Digital: SAT 
x100 orx1000 Scale: 250 K 250 K :250 K. 

~ Are the Individual Counts Within 10% of the Average? ~ Fast I Slow Response Function Properly? 

Comments: Married as a set with: Model: 44·10 Serial II-: PR181831 Bar Code#: 

Calibrated with window OUT. Calibrated with 5' cable. Replaced meter movement. 

~ Does Instrument Meet Final Acceptance Criterla'I' 

Date Instrument Is Duo For Nex.tCallbration: 

~ Performed by~~~ 
Printed Name: Thomas Thompson 

Re\11~;,;Jed by:,-~-=-'---~-r:~~-=t------'Date; )/J,j/ 3 
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Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

SEC PROCEDURE# StC-IS-415 Rev 3 

Page1of1 

612812013 

Calibration Certificate for 4440,S:eria/ # PR181831, Bar Code# ,Property# Chase18 

Date: 06/28/13 

Location: 9999, 

Oate Last Cal. Expires: 04/16/14 Technician: 'fhomas Thompson 
Reason For Calibration: Due for Calibration 

MODEL: 2221 

MODEL: 

SOURCE 

99-0292 

EQUIPMENTU§ED DURING CA.LIBRATION 

SEFl.IAL #: 147481 CAL DUE: 06/28/14 

SJ::RIAL#: CAL DUE: 

NIST TRACEABLE SOURCES USEQ 

ISOTOPE ACTIVITY 2rr ASSAY DATE 

Cs-137 7.03 uCi 1/30/2012 

-----Effieieney=fro~tFt:ast=Galiarntlen~ 0;68:-o/i M-\t:i;r-0m:-~astcCalib~atlon:=-woo=V----GatlbratiOJLtbroshoJd1----1o~mv----------------H---.-.-, 

• 

• 

AS FOUND DATA 1 MINUTE COUNTS (CF'Ml AS LEFT DATA after repair of HVadjust 

AS FOUND Instrument Condition: SAT 

HV: 1000 V 

Center: 108047 

Background: 4542 

Probe Efflciem;y: cs-137 ~ir~~¢~ft!!111WJK 

AS LEFT Instrument Condition: SAT 

HV: 1000 V 

Center: 107775 

Background: 4375 

"AF" In the AL Efficiency fields means to refer to the AF 
Efficiencies in the AS FOUND DATA Section 

~Is the As Found Efficiency Within 20% of the efficiency from the last cal.? . 

Reproduclblllty: lsotope:Cs-137 108412 108730 108325 Average: 108489 ~Are the Individual counts within 1G% ofihe average? 

PLATEAU AND SET POINT DATA {CPM) 
High Voltaae Source Response Backaround 

950 104975. 4334 
975 106667 4377 
1000 108892 4317 
1025 .. 108383 4299 

1050 108861 4331 
1075 109345 4428 

1100 110183 4577 
1125 109.267 4458 
1150 109941 .. 4560 

Comments: Marrled as a set with: Model: 2221 

HV -
1000V 

Calibrated with 5' cable. Calculated efficiencies wllh window OUT. 

CENTER Backaround Efflciencv 

108383 4414 Cs-137 l~1li!fJ.'Ol6;tifp1~ ff.. • ~. .... ...>:,;:i; 

1'rr1rtr.i~l~~-

Serial #: 147481 . BarGode#: 

0 Callbratlon Sticker Attached? 
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• 
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------------------------------------------------

Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

SEC PROCEDURE# SEC-lS-422 Rev 2. 

Calibration Certificate 

Calibration Certificate for 2241,Serlal # 196627, Bar Code# ,Property# Chase23 

Date: 04/22/13 Date Last Cal. Expires: 06/26/13 Technician: Jeffrey f<nlght 

Location: 102624, Reason For Calibration: Due for Calibration 
--·- ..... ·----·-----------

MODEL: 500-2 

MODEL: 

EQUIPMENT USED DURING CALIBRATION 

SERIAL#: 132896 CAL DUE; 07/28/13 

CAL DUE: SERIAL#: 

-----------------------
AS FOUND DATA AS FOUND Instrument Condition: SAT AS l.EPT Instrument Condition: SAT 

0 New Batteries? 

Battery Check: SAT 

Page 1of1 

412212013 

High Voltage AS FOUND AS LEFT 
.:::::::::~:~=:::::::---::::::: .. -::=.-::...--:::====:-·-------------·--·-- --·-----------------·----------------··-------· ---·----

(+!· 10% tolerance} High Voltage High Voltage 
AS FOUND HV Setting: 937 V AS LEFT HV Setting: 1150 v 

500V: 500 AF 

1000V: 1000 AF AS FOUND THRESHOLD: 9.8 mV AS LEFT THRESHOLD: 10.0 mV 
f 

1500V: 1500 AF 
-~--~----·--··· .. 

REPRODUCIBILITY 

D_IGITAL SCALER 

· x.1 or x1 Scale: 

x1 or x10 Scale: 

x10 or x100 Scale: 

250 

2500 

25 K 

250 

2500 

25 K 

250 

2500 

25 K 

x100 or x1000 Saale: 250 I< 250 I< 250 K 

~ Are the Individual Counts Wlthln 10% of the Average? 

~ Fast I Slow Response Swiich Functions Properly? 

Audio Response: SAT 

AF250: 250 % ERR: 0.00% AL250: AF · % ERR: 0.00% 
" AF 2500: 2504 % ERR: 0.16% AL2500: AF % ERR.: 0.16% 

AF 25K: 25.07 K % ERR: 0.28% AL25K: AF K % ERR: 0.28% 

AF 250K: 250.8 K % ERR: 0.32% AL250K: AF K % ERR: 0.32% 

~ Is the As Found Data Within 20% of the Set Point? 

Push Buttons: SAT Lamp: SAT Audio/Divide: SAT 

Comments: Married as a set with: Model: 44-10- Serlal#: PR202100 

~ Does Instrument Meet Final Acceptance Criteria? 

~ Calibration Sticker Attaohecl? 

Bar Code#: 



Safety and Ecology Corporation 
2800 Solway Road, Knoxville, TN 37931 

Calibration Certificate 

SEC PROCEDURE# SEC-IS-415 Rev 3 

Page 1of1 

4/2212013 

Calibration Certificate for 44-10,Serial # PR202100, Bar Code #,Property# Ghase24 

Date: 04/22/13 

Location: 102624, 

Date Last Cal. Expires: 06/26/13 Technician: Jeffrey Knight 

Reason For Calibration: Due for Calibration 

MODEL: 2241 

MODEL: 

SOURCE 

99-0292 
···-·· .. 

EQUIPMENT USED DURlNG CALIBRATION 

SERIAL#: 196621 CAL DUIS: 04/22/14 

SERIAL#; CAL DUE: 

NIST TRACEABLE SOURCES USED 

ISOTOPE ACTIVITY 2rr ASSAY DATE" 

Cs-137 7.03 uCi 1130/2012 

-----------------emeiene}Ffrnm=EasH~allbration~=0,63cJ>/o~~Hv=i;rnm=kastceallbrntlon:-----95Q=V----Calibration=Thteshold·------1{FmV-------------------------------

• ( 

AS FOUND DATA 1 MINUTE COUNTS {CPMl AS LEFT DATA after repair of HV adjust 

AS FOUND Instrument Condition: SAT 

HV: 950 V 

Center: 0 

Background: 0 

Probe Efficiency: Cs-137 lf'i["WIDAA'i~~ 

AS LEFT Instrument Condition: SAT 

HV: AF V 

Center; 

Background; 

Probe Efficiency: Cs-137!~~\~1i1%it 

"AF" in the AL Efficiency flelds means to refer to the AF 
Efficiencies in the AS FOUND DATA Section 

O Is the As Found Efficiency Within 20% of the efficiency from the last cal.? 

Reproducibility: tsotope:Cs-137 98312 97024 98438 Average: 97925 ~ Are the individual counts within 10% of the average? 

PLATEAU ANO SET POINT DATA (CPM) 
High Voltage 
1 • 950 .. "j 

975 ( 
1000 I 

"1025·-1 
1050 

i 1100 

~-~~-.2.1_~-~----ii c--·. 

Source Response 

L-:· .. 7590~ I 
! 84912 : 
t---··-· .. . . . . I I 88352 I 

91469 I 
i 9432~ 

100081 

107504 
108369 

L .... --. 

Background 

t~~: 
. 2561 

2857 

3235 
3713 

3650 
___ _J 

Comments: Married as a set with: Model: 2241 

AF: No response - replaced PMT (used). 

HY: 
1150V 

CISNTER 

97542 

serial #: 196627 

Back9rom1d 

3550 

Bar Code#: 

~ Does Instrument Meet Final Acceptance Critc:irla? 21 Calibration Sticker Attached? 

Portonnod ";74 a-;Pl"'""""'~ 0"' ·:::i:=.~~;ratl~ Datoo IJ4<W; 
Printed Name· y Knig 

Efficienc}! 
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• 
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Safety and Ecology Corporation 
·2800 Soll(l~Y Roar!, kQo)(Vift~~ TN 31931 

SEC PROCEDURE # SEC-lS.415 Rev 3 

Page1.ol 1 

1211112013 QilH/Jr(lti(Jfl. Q<ri1!f!¢J;1te 

. Cal/bra.tion Certifh;;ate for 44-1 O,Seri[Jl# PR202100, Bar Code #/Property # Chase24 

Date: 12110/13 

Location: eaee, 
Date Last cat Expires: 04122114 Technician: Thomas lhompson 

Reason For Qa1ibratie1n:. OtM:r (See COmr:nents) 

EQUIPMENT USED DURING CAUBRATibN 

M()DEL: 2221 

·MODEL: 

SE:RIAL #; 147461 

SERIAL#: 

NlsT~TRACEABLE SOURCE$ USED 

CAL DUE: 06128/i-4 

CAL our:: 

.ISQJOPE ACTIVITY 2rr ASSAYPAtE ... 

99-0292 

Efficiency from Last C-aHbration: cLso •r. 
As FOUN[5 DATA 

Mf'()UNp !n~trum~nfGi:>nd,ition: SAT 

HV: 1160 V 

Center: 93925 

Background: 4102 

Pr(>l:Je Efficiency: Qs~137 [10:f()~fW~[i8:J 

·cs-137 7,03 uCi 1130/2012 

HV From Last Calibration: 1150 V Calibration Threshold: 10 mV 
1 MINUTE COUNTS fCPMI AS-LEFT DATA.after repair of HVadjust 

AS LEFT lnstrutr@'ltOo'ndition: SAT 

HV: AFV 

Center: 

Back~round: 

Prnbe Efficiency: P.s·1~7J;;'\, ;-+HJi}):~t!;.:i.ij 

"AF" hi the AL Effl<ilenc;y fj~fgs i:ii~~n$Jo rater to tne ~F 
Efficiencies in the AS FOUND DATASection . 

~ .Is the As Found Ettidency WJthln·io% of the efficiency from the fast cai._? 

ReprqduclbUlty: lsot0pe:Cs"131 936S3 94224 94o7o .A1fefa9.e; 93982 ~Are the ini;iiVidti~i i;jot,ints within 1o%·onhe a\iei'r;i~~? 

PLATEAU AND SET PblNT DATA.(CPM) 
High Voltage source Respi:iifae ·eackgfotJild 

NIA 

.. 

Oorhtti~nts: IVlar~iecias a set With: l\llodei:2221 

v 
CENTER Backgrouhd 

Cs-137 

Seriai #: 147481 Bar Code-#: 

~ Does lnstrumerit MeefFlnal Accej)fance Criteria? @Calibration Sticl<erAttetched? 

Performed by; entls Pue F~:~::e~a~:ra~~ilj Date: l:l;1i;13 
Pitnted Narri,e: 
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University of Missouri - Columbia 
NRC Broad Scope Type A #24-00513-32 
May 23, 2014 

Sinclair Farm Phase 4 
Final Status Report 

Page E.1 of E.4 

APPENDIX E, SOIL SAMPLE GPS CORDINATES 

Table E.1: G301 Soil Sample Locations 

Sample# Location (UTM - lSS) 
0301-001 554387 m E , 4304609 m N 
0301-002 554390 m E , 4304633 m N 
0301-003 554387 m E , 4304643 m N 
0301-004 554392 m E, 4304661 m N 
0301-005 554387 m E , 4304666 m N 
0301-006 554396 m E , 4304665 m N 
0301-007 554390 m E, 4304647 m N 
0301-008 554405 m E , 4304648 m N 
0301-009 554408 m E , 4304637 m N 
0301-010 554403 m E , 4304628 m N 
0301-011 554407 m E , 4304623 m N 
0301-012 554396 m E , 4304607 m N 

Table E.2: G302 Soil Sample Locations 

Sample# Location (UTM - lSS) 
0302-001 554055 m E , 4304645 m N 
0302-002 554041mE,4304670 m N 
0302-003 554067 m E , 4304641 m N 
0302-004 553975 m E , 4304652 m N 
0302-005 553969 m E , 4304662 m N 
0302-006 553946 m E , 4304642 m N 
0302-007 553980 m E , 4304632 m N 
0302-008 553954 m E , 4304620 m N 
0302-009 553966 m E , 4304620 m N 
0302-010 553957 m E , 4304580 m N 
0302-011 553975 m E , 4304579 m N 
0302-012 553964 m E , 4304552 m N 
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• 

• 

University of Missouri - Columbia 
NRC Broad Scope Type A #24-00513-32 
May 23, 2014 

Sinclair Farm Phase 4 
Final Status Report 

Page E.2 of E.4 

Table E.3: G303 Soil Sample Locations 

Sample# Location (UTM - 15S) 
G303-001 553657 ill E , 4304328 ill N 
G303-002 553771 m E, 4304376 ill N 
G303-003 553833 ill E , 4304416 m N 
G303-004 553865 ill E , 4304497 m N 
G303-005 553884 ill E , 4304523 ill N 
G303-006 553964 ill E , 4304512 ill N 
G303-007 554003 ill E , 4304509 ill N 
G303-008 554053 ill E , 4304503 ill N 
G303-009 554148 ill E, 4304492 ill N 
G303-010 554189 ill E, 4304501 ill N 
G303-011 554176 ill E , 4304505 ill N 
G303-012 554185 ill E, 4304487 ill N 

Table E.4: G304 Soil Sample Locations 

Sample# Location (UTM - 158) 
G304-001 553615 ill E, 4304317 m N 
G304-002 553624 ill E , 4304320 m N 
G304-003 553634 ill E , 4304323 ill N 
G304-004 553612 ill E , 4304326 ill N 
G304-005 553621illE , 4304329 ill N 
G304-006 553631 ill E , 4304333 ill N 
G304-007 553609 ill E , 4304336 ill N 
G304-008 553618 ill E, 4304339 ill N 
G304-009 553627 ill E , 4304342 ill N 
G304-010 553605 ill E , 4304345 ill N 
G304-011 553615 ill E , 4304348 ill N 
G304-012 553624 ill E , 4304351 ill N 
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Table E.5: Environmental Trace Lagoon Sample Locations 

Water Sludge 
Sample# Location (UTM - 15S) Depth Thickness 

(ft) (in) 
LOOl-001 554517 m E, 4304889 m N 4.0 1 
LOOl-002 554528 m E, 4304888 m N 4.5 1 
LOOl-003 554537 m E, 4304887 m N 4.0 6 
LOOl-004 554546 m E, 4304886 m N 1.0 1 
LOOl-005 554518 m E, 4304900 m N 6.5 2 
LOOl-006 554529 m E, 4304899 m N 6.0 1 
LOOl-007 554540 m E, 4304898 m N 3.0 3 
LOOl-008 554548 m E, 4304897 m N 3.0 3 
LOOl-009 554519 m E, 4304913 m N 6.5 2 
LOOl-010 554530 m E, 4304912 m N 6.0 1 
LOOl-011 554541 m E, 4304911 m N 6.0 2 
LOOl-012 554549 m E, 4304910 m N 2.0 1 
L001-J13 554537 m E, 4304879 m N 1.0 6 
L001 -J14 554546 m E, 4304881 m N 1.0 6 
L001-J15 554551 m E, 4304890 m N 1.0 0 
L001-J16 554552 m E, 4304899 m N 1.0 6 
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Table E.6: Cattle Lagoon Sample Locations 
Water Sludge 

Sample# Location (UTM - lSS) Depth Thickness 
(ft) (in) 

L002-001 554017 m E, 4304614 m N 3.0 1 
L002-002 554016 m E, 4304594 m N 6.0 12 
L002-003 554013 m E, 4304570 m N 6.5 3 
L002-004 554009 m E, 4304548 m N 6.5 2 
L002-005 554041 m E, 4304610 m N 2.0 6 
L002-006 554038 m E, 4304590 m N 6.0 1 
L002-007 554035 m E, 4304567 m N 5.5 6 
L002-008 554033 m E, 4304545 m N 6.0 2 
L002-009 554063 m E, 4304606 m N 2.0 1 
L002-010 554060 m E, 4304587 m N 6.0 4 
L002-011 554058 m E, 4304564 m N 6.0 4 
L002-012 554056 m E, 4304542 m N 6.5 2 
L002-J13 554022 m E, 4304562 m N 6.0 3 
L002-J14 554063 m E, 4304571 m N 6.0 4 
L002-J15 554061 m E, 4304547 m N 6.0 12 
L002-J16 554000 m E, 4304616 m N 0.5 1 
L002-J17 554006 m E, 4304602 m N 6.0 2 
L002-J18 553996 m E, 4304591 m N 0.5 1 
L002-J19 554003 m E, 4304578 m N 6.0 3 
L002-J20 553995 m E, 4304566 m N 0.5 1 
L002-J21 554001mE, 4304556 m N 6.0 3 
L002-J22 553992 m E, 4304545 m N 0.5 2 
L002-J23 554005 m E, 4304539 m N 0.5 1 

T bl E 7 S . L a e . . wme a~oon s 1 L f ampe oca ions 
Water Sludge 

Sample# Location (UTM - lSS) Depth Thickness 
(ft) (in) 

L003-001 554136 m E, 4304436 m N 2.0 18 
L003-002 554093 m E, 4304454 m N 1.0 2 
L003-003 554076 m E, 4304424 m N 5.0 14 
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Figure 1: Survey Unit G301 Gamma Scan 4-Plot 
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• Structural Surf aces Survey Results 

• 

• 

Building: INB Survey Unit: 1301 Class: 3 

Total Activity Measurements Removable Activity Measurements 

Location Code Activity MDC A MDC 

INB-1301-Fl-C - 001 1,802 +/- 733 1, 111 16 

INB-1301-Fl-C-002 1,330 +/- 706 1,111 5 

INB - 1301-Fl-C-003 987 +/- 686 1,111 0 

INB - 1301-F l-C-004 1,287 +/- 704 1,111 0 

INB-1301-Fl-C-005 1,652 +/- 725 1,111 2 

INB-1301-Fl-C-006 1,373 +/- 709 1,111 11 

INB-1301-Fl-C-007 837 +/- 677 1, 111 14 

INB-1301-Fl-C-008 1,073 +/- 691 1,111 11 

INB-1301-Fl-C-009 1,995 +/- 744 1,111 11 

INB-1301-Fl-C-010 1,888 +/- 738 1,111 12 

INB-1301-Fl-C-Ol l 1,523 +/- 717 1, 111 0 

INB-1301-Fl-C-012 1,909 +/- 739 1,111 10 

INB-1301-Fl-C - 013 944 +/- 683 1, 1 11 14 

INB-1301-Fl-C-014 1,351 +/- 707 1,111 8 

Sample Count 14 

Average 1,425 8 

Minimum 837 0 

Maximum 1,995 16 

Standard Deviation 383 6 

Results reported in dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Removable Activity: CH A= 0-18 keV, CH B = 18-156 keV, CH C = 0-2,000 keV 
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• Structural Surfaces Survey Results 

• 

• 

Building: WSB Survey Unit: 1301 Class: 3 

Total Activity Measurements Removable Activity Measurements 

Location Code Activity MDC A MDC 

WSB-1301-Fl-C-001 1,780 +/- 720 1,087 6 

WSB-1301-Fl-C-002 1,244 +/- 688 1,087 4 

WSB-1301 - Fl - C-003 1,287 +/- 691 1,087 8 

WSB-1301-Fl-C-004 1,480 +/- 702 1,087 14 

WSB-1301-Fl-C-005 1,437 +/- 700 1,087 

WSB-1301-Fl-C-006 1,738 +/- 717 1,087 14 

WSB-1301-Fl-C - 007 1,609 +/- 710 1,087 6 

WSB-1301-Fl-C-008 1,373 +/- 696 1,087 9 

WSB-1301-Fl-C-009 1,051 +/- 677 1,087 3 

WSB-1301-Fl-C-010 1,673 +/- 714 1,087 19 

WSB-1301-Fl-C-Ol l 2,016 +/- 733 1,087 17 

WSB-1301-Fl-C-012 2,252 +/- 746 1,087 14 

WSB-1301-Fl-C-013 1,373 +/- 696 1,087 11 

WSB-1301-Fl-C-014 1,566 +/- 707 1,087 1 

WSB-1301-Fl-C-015 1,995 +/- 732 1,087 33 

Sample Count 15 

Average 1,592 11 

Minimum 1,051 

Maximum 2,252 33 

Standard Deviation 325 8 

Results reported in dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Removable Activity: CH A= 0-18 keV, CH B = 18-156 keV, CH C = 0-2,000 keV 
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System Survey Results 

Survey Unit: DROl 
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Class: NIA 

Total Activity Measurements Removable Activity Measurements 

• 

• 

Location Code Activity MDC A MDC 

INB-DRO l-D2-M-OO 1 +/- 0 

INB-DRO l-D2-M-002 +/- 4 

Static Count 0 Sample Count 2 

Average 2 

Minimum 0 

Maximum 4 

Standard Deviation 3 

Results reported in dpm/100cmA2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Removable Activity: CH A= 0-18 keV, CH B = 18-156 keV, CH C = 0-2,000 keV 
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System Survey Results 
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Class: N/A 

Total Activity Measurements Removable Activity Measurements 

• 

• 

Location Code Activity MDC A MDC 

W SB-DRO l-D2-M-OO l +/- 13 

WSB-DRO l-D2-M-002 +/- 17 

Static Count 0 Sample Count 2 

Average 15 

Minimum 13 

Maximum 17 

Standard Deviation 3 

Results reported in dpm/100cm"2. 
Results above MDC are in bold print. Results above investigation levels are in red print. 
Removable Activity: CH A= 0-18 keV, CH B = 18-156 keV, CH C = 0-2,000 keV 
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865-690-6819 

Report of Analysis/Certificate of Conformance 

LIMS#: 

Project ID#: 

Received: 

Deliveiy Date: 

P.O.#: 

Release#: 

SDG#: 

12/21/2013 

L56748 

CH085-3EUNNM0-09 

11/06/2013 

12/06/2013 

SIGNED QUOTE 

Ibis 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. 

Ibis 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 Laboratory ID Station ID (if annlicable) 

I Cl309025-G301-001 L56748-l 

Cl309025-G301-002 L56748-2 

C1309025-G301-003 L56748-3 
C1309025-G301-004 L56748-4 

C1309025-G301-005 L56748-5 
Cl309025-G301-006 L56748-6 
C1309025-G301-007 L56748-7 
Cl309025-G301-008 L56748-8 
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Client ID 
C1309025-G301-009 

C1309025-G301-010 

C1309025-G301-0l l 

i C1309025-G301-012 

Matrix 

s 

4~TELEDVNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (if applicable) 
L56748-9 

L56748-10 

L56748-ll 

L56748-12 

Method Reference Numbers 

Analysis Method Reference 

GAMMA EPA901.l 

This report shall not be reproduced or distributed except in its entirety . 
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• Report of.alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

Sample ID: C1309025-G301-001 
Station: 

Description: 

LIMS Number: L56748-l 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 2.56E-02 3.86E-01 
-3 2003 -1.21E-Ol 5.63E-Ol 
E-7 2007 -2.30E-03 4.86E-01 

.-40 2007 1.59E+ol 2.07E+OO 

!N-54 2007 -1.89E-03 5.46E-02 
0-58 2007 -9.07E-03 5.34E-02 

E-59 2007 2.06E-02 l.18E-01 
0-60 2007 l.25E-02 5.84E-02 

N-65 2007 -l.90E-02 1.27E-Ol 

R-95 2007 9.13E-02 1.14E-Ol 
U-103 2007 -2.50E-02 5.66E-02 

U-106 2007 5.29E-Ol 4.50E-01 
131 2007 1.08E-Ol l.96E-01 
S-134 2007 3.09E-03 5.16E-02 

S-137 2007 1.91E-01 8.99E-02 
A-140 2007 5.14E-02 4.0SE-01 

E-141 2007 -5.91E-03 l.02E-01 
E-144 2007 -l.35E-02 3.03E-01 
L-208 2007 1.22E+OO 3.04E-01 

B-212 2007 1.37E+OO l.47E-01 
I-214 2007 1.35E+OO 2.04E-Ol 
I-212 2007 1.82E+OO 8.07E-01 
3-214 2007 1.SlE+OO 2.08E-01 
C-228 2007 1.31E+o0 4.44E-01 

fl-234 2007 3.13E+OO 1.14E+OO 
-235 2007 3.48E-01 3.19E-01 

lag Values 
J Compound/ Analyte not detected (<MDC) or less than 3 sigma 

MDC 

6.35E-01 
9.36E-01 
8.02E-01 
7.85E-Ol 

9.16E-02 
8.82E-02 
1.99E-01 
9.84E-02 
1.76E-01 
l.99E-01 
8.87E-02 
8.27E-01 
3.42E-01 
7.41E-02 
8.21E-02 
6.73E-01 
l.66E-01 
4.95E-Ol 
2.46E-Ol 
l.32E-01 
l.68E-Ol 

1.49E+OO 
1.61E-01 
3.43E-01 

3.47E+OO 
5.SOE-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11:19 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.0016 
pCi/g 3.0016 

pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/g Dry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 

pCi/gDry 208.3 
pCi/g Dry 208.3 

pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 
pCi/gDry 208.3 

f* 
!igh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
g dry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
gdry 

gdry 
gdry 

g dry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
gdry 
gdry 
gdry 

4~ TELEDYNE • 
,."1111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 28.41 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11125/13 30 M u 

11/03/13 11:19 11/20/13 5160 Sec u 
11/03/13 11: 19 11/20/13 5160 Sec + 
11/03/13 11:19 11/20/13 5160 Sec u 
11/03/13 11 :19 11/20113 5160 Sec u 
11103/13 11:19 11/20113 5160 Sec u 
11/03/13 11: 19 11/20/13 5160 Sec u 
11/03/13 11 : 19 11/20/13 5160 Sec u 
11/03/13 11: 19 11120/13 5160 Sec u 
11/03/13 11:19 11/20/13 5160 Sec u 
11/03/13 11:19 11120/13 5160 Sec u 
11/03/13 11: 19 11/20/13 5160 Sec u 
11/03113 11:19 11/20/13 5160 Sec u 
11/03/13 11:19 11/20/13 5160 Sec + 
11/03/13 11:19 11120/13 5160 Sec u 
11/03/13 11:19 11120/13 5160 Sec u 
11/03/13 11:19 11/20/13 5160 Sec u 
11/03/13 11:19 11/20/13 5160 Sec + 
11/03/13 11 :19 11120/13 5160 Sec + 
11/03/13 11: 19 11/20/13 5160 Sec + 
11/03/13 11: 19 11/20/13 5160 Sec U* 
11/03/13 11:19 11/20/13 5160 Sec + 
11/03/13 II : 19 11/20/13 5160 Sec + 
11/03/13 11:19 11/20/13 5160 Sec u 
l 1/03/13 11: 19 11/20/13 5160 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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• 
:>roject Manager 

Sample ID: C1309025-G301-002 
Station: 

Description: 

LIMS Number: L56748-2 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 3.00E-01 3.95E-Ol 6.35E-01 
-3 2003 -l.03E-01 5.64E-Ol 9.36E-01 
E-7 2007 l.03E-01 4.70E-Ol 7.87E-01 
.-40 2007 1.59E+Ol l.79E+OO 7.31E-01 

IN-54 2007 3.68E-03 5.67E-02 9.50E-02 
0-58 2007 l.53E-02 5.23E-02 9.02E-02 
E-59 2007 -7.72E-02 1.45E-01 2.23E-01 
0-60 2007 5.13E-02 5.79E-02 1.06E-Ol 
N-65 2007 -4.80E-02 l.37E-01 1.78E-Ol 
R-95 2007 3.85E-02 1.08E-Ol 1.87E-Ol 
U-103 2007 -2.0lE-02 6.93E-02 1.llE-01 
U-106 2007 7.69E-03 4.47E-Ol 7.25E-Ol 
131 2007 -9.39E-04 2.0lE-01 3.33E-01 
S-134 2007 l.18E-02 5.38E-02 7.76E-02 
S-137 2007 l.62E-01 9.32E-02 9.44E-02 

A-140 2007 4.17E-01 4.29E-Ol 7.63E-01 
E-141 2007 5.87E-02 1.lOE-01 1.83E-01 
E-144 2007 -l.79E-01 3.55E-01 5.64E-Ol 
L-208 2007 1.27E+OO 3.60E-Ol 2.41E-01 
B-212 2007 1.25E+OO l.49E-Ol l.38E-01 

1-214 2007 1.09E+OO 2.16E-01 l.66E-Ol 
1-212 2007 l.OlE+OO 7.30E-Ol l.37E+OO 
B-214 2007 1.12E+OO 1.71E-01 l.60E-01 

C-228 2007 1.25E+OO 3.64E-01 3.09E-01 
H-234 2007 9.20E+OO 7.70E+OO 1.36E+Ol 
-235 2007 l.89E-01 3.51E-01 5.87E-01 

•Jag Values 
J = Compound/ Analyte not detected (<MDC) or less than 3 sigma 

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

Report of&lysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

CH085-3EUNNM0-09 

Collect Start: 11/03/2013 11 :23 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0011 gwet 
pCi/g 3.0011 gwet 

pCi/gDry 215 gdry 
pCi/g Dry 215 gdry 
pCi/gDry 215 g dry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 g dry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 

pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 g dry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 
pCi/gDry 215 gdry 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigb = Activity concentration exceeds customer reporting value 
)pee = MDC exceeds customer technical specification 

Low recovery 
{ = High recovery 

Jolded text indicates reportable value. 
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4~ TELEDYNE I 
,."11111 BROWN ENGIN ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 22.01 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec + 
11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20113 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20113 5159 Sec + 
11/03/13 11:23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 Sec + 
11/03/13 11 :23 11/20/13 5159 Sec + 
11/03/13 11 :23 11/20113 5159 Sec + 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11:23 11/20/13 5159 Sec + 
11/03/13 11 :23 11/20/13 5159 Sec + 
11/03/13 11 :23 11/20/13 5159 Sec u 
11/03/13 11 :23 11/20/13 5159 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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• Report of.alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: Cl309025-G301-003 Collect Start: 11103/2013 11 :26 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56748-3 

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

-14 2003 l.62E-01 3.83E-01 6.23E-01 pCi/g 3.0611 gwet 
.-3 2003 2.44E-01 5.68E-01 9.18E-01 pCi/g 3.0611 gwet 

E-7 2007 l.87E-Ol 3.57E-Ol 6.26E-01 pCi/gDry 240.4 gdry 
.-40 2007 1.49E+Ol l.45E+OO 4.92E-OI pCi/gDry 240.4 gdry 
[N-54 2007 2.92E-02 4.84E-02 8.26E-02 pCi/gDry 240.4 gdry 

0-58 2007 -2.25E-03 4.44E-02 7.14E-02 pCi/gDry 240.4 gdry 

E-59 2007 -2.63E-04 9.89E-02 l.63E-01 pCi/gDry 240.4 gdry 

0-60 2007 -3.25E-03 4.69E-02 7.52E-02 pCi/gDry 240.4 g dry 
N-65 2007 1.17E-02 l.06E-01 1.52E-Ol pCi/gDry 240.4 g dry 
R-95 2007 7.61E-02 8.64E-02 1.53E-01 pCi/gDry 240.4 gdry 

U-103 2007 5.70E-03 4.77E-02 8.lOE-02 pCi/gDry 240.4 gdry 

U-106 2007 2.23E-01 3.92E-Ol 6.79E-Ol pCi/gDry 240.4 gdry 

131 2007 7.64E-03 l.56E-01 2.55E-01 pCi/gDry 240.4 gdry 

S-134 2007 -6.78E-03 4.44E-02 6.26E-02 pCi/gDry 240.4 g dry 
S-137 2007 4.46E-03 4.48E-02 7.43E-02 pCi/gDry 240.4 g dry 

A-140 2007 1.22E-01 3.36E-01 5.79E-Ol pCi/gDry 240.4 gdry 

E-141 2007 l.60E-02 7.28E-02 l.18E-01 pCi/gDry 240.4 gdry 
E-144 2007 -8.25E-02 2.27E-01 3.60E-01 pCi/gDry 240.4 gdry 

L-208 2007 l.07E+OO 2.67E-01 1.75E-01 pCi/gDry 240.4 gdry 
B-212 2007 1.36E+OO 1.19E-OI 9.77E-02 pCi/gDry 240.4 g dry 

I-214 2007 1.03E+OO l.63E-01 l.28E-01 pCi/gDry 240.4 gdry 

I-212 2007 1.21E+OO 7.30E-01 8.95E-01 pCi/gDry 240.4 g dry 
B-214 2007 1.18E+OO l.41E-01 l.31E-OI pCi/gDry 240.4 gdry 
C-228 2007 1.28E+OO 2.83E-Ol 2.60E-Ol pCi/gDry 240.4 gdry 
H-234 2007 1.79E+OO 8.83E-01 4.14E+OO pCi/gDry 240.4 gdry 
-235 2007 1.30E-01 6.21E-02 3.86E-01 pCi/gDry 240.4 gdry 

:lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 25.74 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03113 11:26 11/20/13 5159 Sec u 
11/03/13 11 :26 11120/13 5159 Sec + 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03113 11 :26 11/20/13 5159 Sec u 
11/03/13 11:26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11120/13 5159 Sec u 
11/03/13 11 :26 11120/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11:26 11/20/13 5159 Sec u 
11/03/13 11:26 11/20/13 5159 Sec u 
11103/13 11 :26 11/20/13 5159 Sec + 
11/03/13 11 :26 11/20/13 5159 Sec + 
11/03/13 11:26 11/20/13 5159 Sec + 
11/03/13 11 :26 11/20/13 5159 Sec + 
11/03/13 11:26 11/20/13 5159 Sec + 
11/03/13 11 :26 11/20/13 5159 Sec + 
11/03/13 11 :26 11/20/13 5159 Sec u 
11/03/13 11 :26 11/20/13 5159 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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• 
lroject Manager 

Sample ID: Cl309025-G301-004 
Station: 

Description: 

LIMS Number: L56748-4 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 l.90E-Ol 3.92E-Ol 6.35E-01 
:-3 2003 -2.90E-01 5.56E-01 9.37E-Ol 
E-7 2007 4.12E-01 4.49E-01 7.92E-01 
.-40 2007 1.77E+Ol 1.83E+OO 5.87E-01 

IN-54 2007 2.79E-02 4.85E-02 8.35E-02 
0-58 2007 -5.84E-02 5.07E-02 6.90E-02 

E-59 2007 -4.75E-02 l.13E-01 1.69E-01 
0-60 2007 -l.61E-02 3.83E-02 5.93E-02 
N-65 2007 -Ll6E-01 l.37E-01 1.60E-Ol 
R-95 2007 3.73E-02 9.62E-02 l.63E-Ol 
U-103 2007 -2.41E-02 5.81E-02 9.14E-02 
U-106 2007 2.41E-03 4.09E-01 6.65E-01 
131 2007 -9.42E-04 1.77E-01 2.91E-01 
'S-134 2007 1.65E-02 4.81E-02 7.18E-02 
'S-137 2007 3.67E-02 5.78E-02 9.91E-02 
A-140 2007 -l.20E-01 3.92E-01 6.22E-01 
'.E-141 2007 3.77E-02 9.27E-02 1.58E-01 
'.E-144 2007 3.77E-02 2.92E-01 4.90E-01 
L-208 · 2007 l.SOE+OO 3.52E-01 2.14E-Ol 

B-212 2007 1.48E+OO l.45E-Ol l.33E-Ol 

1-214 2007 1.28E+OO l.87E-01 1.54E-01 
1-212 2007 l.33E+o0 6.89E-01 1.31E+OO 
B-214 2007 l.44E+OO 1.84E-Ol l.45E-Ol 
,C-228 2007 1.72E+OO 4.30E-01 2.54E-01 

H-234 2007 2.30E+OO 3.12E+OO 5.41E+OO 
f-235 2007 2.41E-Ol 1.13E-Ol 5.00E-01 

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

Report ot9alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11 :29 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0004 gwet 
pCi/g 3.0004 gwet 

pCi/gDry 257.7 gdry 

pCi/gDry 257.7 gdry 
pCi/gDry 257.7 g dry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/g Dry 257.7 gdry 
pCi/g Dry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 g dry 
pCi/gDry 257.7 gdry 

pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 g dry 
pCi/gDry 257.7 g dry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 

pCi/gDry 257.7 gdry 
pCi/gDry 257.7 gdry 
pCi/gDry 257.7 g dry 
pCi/g Dry 257.7 gdry 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
i.igh = Activity concentration exceeds customer reporting value 
;pee = MDC exceeds customer technical specification 

Low recovery 
i. = High recovery 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 25.66 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03/13 11:29 11/20/13 5159 Sec u 
11103113 11 :29 11/20/13 5159 Sec + 
11/03/13 11:29 11/20/13 5159 Sec u 
11/03/13 11:29 11/20/13 5159 Sec u 
11/03/13 11:29 11/20/13 5159 Sec u 
11/03/13 11:29 11/20/13 5159 Sec u 
11/03/13 11:29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec + 
11/03/13 11 :29 11/20113 5159 Sec + 
11/03/13 11 :29 11/20/13 5159 Sec + 
11/03/13 11 :29 11/20/13 5159 Sec U* 
11/03/13 11:29 11/20/13 5159 Sec + 
11/03/13 11:29 11/20/13 5159 Sec + 
11/03/13 11 :29 11/20/13 5159 Sec u 
11/03/13 11 :29 11/20/13 5159 Sec u 

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

**** Unless othel'Wise 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 ot9alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

'roject Manager 

Sample ID: C1309025-G301-005 
Station: 

Description: 

LIMS Number: L56748-5 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 3.72E-Ol 3.95E-Ol 
-3 2003 -l.24E-Ol 5.60E-Ol 
E-7 2007 5.22E-Ol 6.18E-01 

.-40 2007 2.02E+Ol 2.19E+OO 
!N-54 2007 -l.27E-02 7.06E-02 
0-58 2007 -1.lOE-02 7.75E-02 
E-59 2007 -7.IOE-02 l.63E-Ol 
0-60 2007 -7.05E-03 6.28E-02 

N-65 2007 l.43E-Ol l.60E-OI 
R-95 2007 5.67E-02 l.49E-01 
U-103 2007 -3.56E-02 8.19E-02 

U-106 2007 l.23E-OI 6.57E-01 
131 2007 -2.56E-01 2.79E-Ol 

S-134 2007 2.35E-02 7.66E-02 

S-137 2007 -4.06E-02 7.51E-02 
A-140 2007 3.90E-01 5.76E-OI 
E-141 2007 8.09E-02 l.33E-01 
E-144 2007 -2.39E-01 4.37E-OI 

L-208 2007 1.51E+OO 3.67E-01 
B-212 2007 1.63E+OO l.89E-01 
I-214 2007 1.49E+OO 2.85E-01 
I-212 2007 2.43E+OO l.35E+OO 
B-214 2007 1.55E+o0 l.96E-01 
C-228 2007 1.31E+OO 5.38E-01 
H-234 2007 2.83E+OO l.99E+o0 
-235 2007 2.24E-Ol l.47E-Ol 

1lagValues 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.32E-Ol 
9.32E-Ol 
l.lOE+OO 
9.16E-01 
l.13E-01 
1.24E-01 
2.58E-01 
l.02E-Ol 
2.60E-Ol 
2.52E-01 
1.32E-01 
1.lOE+OO 
4.23E-01 
1.13E-01 
1.19E-01 
1.0lE+OO 
2.29E-01 
7.18E-01 
3.14E-Ol 
l.88E-01 
2.21E-Ol 
l.48E+OO 
2.31E-Ol 
3.89E-Ol 

7.34E+OO 
6.99E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11:32 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.0145 
pCi/g 3.0145 

pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/g Dry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/g Dry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 
pCi/gDry 172.7 

J* 
Iigh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

lpec MDC exceeds customer technical specification 
Low recovery 
High recovery 

Jolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
gdzy 
gdzy 
gdry 
g dry 
gdry 
gdry 
gdzy 
gdzy 
gdry 
g dzy 
gdry 
gdry 
gdzy 
gdry 
gdzy 
gdry 

gdry 
g dzy 
g dry 
g dzy 
gdry 
g dry 
gdzy 
gdry 

4~ TELEDYNE .. 
II"~ BROWN ENG.RING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 25.58 

Reference Count Count Count 
Date Date Time Units Flag Values 

11122/13 30 M u 
11125/13 30 M u 

11/03113 11:32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec + 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03113 11:32 11/20/13 5160 Sec u 
11/03/13 11:32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11:32 11/20/13 5160 Sec u 
11/03113 11:32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11:32 11/20/13 5160 Sec u 
11/03/13 11:32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec u 
11103/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 Sec + 
11/03/13 11:32 11/20/13 5160 Sec + 
11/03/13 11 :32 11/20/13 5160 Sec + 
11/03/13 11:32 11/20/13 5160 Sec + 
11/03/13 11 :32 11/20/13 5160 Sec + 
11/03/13 11:32 11/20/13 5160 Sec + 
11/03/13 11 :32 11/20/13 5160 Sec u 
11/03/13 11 :32 11/20/13 5160 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 
L56748 Page 7of16 

No 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 



• 
Project Manager 

Sample ID: Cl309025-G301-006 
Station: 

Description: 

LIMS Number: L56748-6 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

'.-14 2003 2.98E-02 3.70E-OI 6.0SE-01 
[-3 2003 4.80E-OI 5.64E-01 8.96E-01 
E-7 2007 3.50E-OI 6.35E-Ol 1.04E+OO 
--40 2007 1.60E+Ol 2.06E+OO 7.12E-Ol 
'.IN-54 2007 2.5IE-03 6.34E-02 1.06E-01 
'.0-58 2007 l.67E-02 6.65E-02 1.14E-01 
E-59 2007 -3.52E-02 l.51E-OI 2.37E-01 
'.0-60 2007 7.37E-03 5.02E-02 8.36E-02 
N-65 2007 -l.5IE-OI l.77E-Ol 2.lOE-01 
R-95 2007 -5.96E-02 l.24E-Ol 1.98E-01 
U-103 2007 l.22E-02 8.21E-02 1.38E-01 
U-106 2007 -4.98E-OI 6.05E-OI 9.40E-01 
13I 2007 l.02E-OI 2.76E-OI 4.66E-Ol 
'S-134 2007 3.I9E-02 6.60E-02 9.91E-02 
'S-137 2007 2.38E-02 7.lOE-02 1.21E-01 
A-I40 2007 2.88E-OI 5.68E-OI 9.76E-Ol 
E-14I 2007 1.08E-01 l.61E-01 2.70E-Ol 
E-I44 2007 1.60E-OI 5.33E-01 8.82E-01 
L-208 2007 1.41E+OO 4.00E-OI 2.92E-OI 
B-2I2 2007 1.43E+OO l.63E-OI l.98E-OI 
I-214 2007 l.29E+OO 2.44E-OI 2.08E-OI 
1-212 2007 l.42E+OO l.05E+OO l.25E+o0 
B-214 2007 1.32E+OO 2.05E-OI 2.41E-01 
.C-228 2007 1.63E+OO 4.75E-Ol 3.56E-01 
H-234 2007 l.28E+o0 2.38E+OO l.98E+Ol 
-235 2007 2.93E-01 I.63E-OI 8.57E-Ol 

<lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

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

Report oAalysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11 :34 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1373 gwet 
pCi/g 3.1373 gwet 

pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 g dry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 g dry 
pCi/gDry 237.6 g dry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 g dry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 
pCi/gDry 237.6 gdry 

J* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
figh = Activity concentration exceeds customer reporting value 
lpec = MDC exceeds customer technical specification 

Low recovery 
f = High recovery 

Jolded text indicates reportable value. 
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4~ TELEDYNE. 
,.'111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 24.31 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

I I/03/13 I I :34 Il/20/13 5159 Sec u 
11/03/13 11 :34 I 1120113 5I59 Sec + 
11/03/13 11:34 1 I/20/13 5I59 Sec u 
11/03/13 11 :34 11/20/13 5I59 Sec u 
11/03/13 11:34 11/20/13 5I59 Sec u 
11/03/13 11 :34 I 1/20/13 5I59 Sec u 
I 1/03/13 11 :34 Il/20/13 5I59 Sec u 
11/03/13 11 :34 11/20/13 5159 Sec u 
ll/03/I3 11:34 I I/20/I3 5159 Sec u 
11/03/13 11 :34 11/20/13 5159 Sec u 
11/03/13 11 :34 11/20113 5I59 Sec u 
I 1/03/13 11 :34 I 1/20/13 5I59 Sec u 
11/03/13 I I :34 11/20/13 5159 Sec u 
11/03/13 11:34 11/20/13 5I59 Sec u 
11/03/13 11 :34 11/20/13 5159 Sec u 
11/03/13 ll:34 I l/20/I3 5I59 Sec u 
11/03/13 11 :34 Il/20/13 5I59 Sec + 
11/03/13 11 :34 Il/20/13 5I59 Sec + 
I l/03/I3 I I:34 I 1/20/13 5I59 Sec + 
I 1/03/13 11 :34 I I/20/13 5I59 Sec u 
11/03/13 11 :34 11/20/13 5159 Sec + 
11/03/13 11:34 11/20/13 5159 Sec + 
11/03/13 11 :34 11/20/13 5159 Sec u 
I 1/03/13 I I :34 I I/20/13 5I59 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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• Report of.alysis 
12/21113 13:17 

L56748 
Chase Environmental Group, Inc. 

?roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G301-007 CollectStart: 11/03/2013 11:38 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56748-7 

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

-14 2003 3.57E-01 3.87E-01 6.19E-01 pCi/g 3.0784 gwet 
.-3 2003 7.15E-02 5.57E-01 9.13E-01 pCi/g 3.0784 gwet 

E-7 2007 -6.22E-02 5.22E-01 8.39E-01 pCi/gDry 188 gdry 
.-40 2007 l.90E+Ol 2.06E+OO 7.97E-01 pCi/gDry 188 gdry 

lN-54 2007 l.87E-02 4.90E-02 8.59E-02 pCi/gDry 188 gdry 

0-58 2007 -8.26E-03 5.38E-02 8.89E-02 pCi/gDry 188 gdry 
E-59 2007 -4.94E-02 l.15E-Ol l.78E-Ol pCi/gDry 188 gdry 

0-60 2007 -3.80E-03 6.18E-02 1.0lE-01 pCi/gDry 188 gdry 
N-65 2007 -8.99E-02 l.35E-01 1.68E-01 pCi/gDry 188 gdry 
R-95 2007 l.72E-02 9.65E-02 1.58E-01 pCi/gDry 188 g dry 

U-103 2007 -l.88E-02 5.97E-02 9.38E-02 pCi/gDry 188 gdry 
U-106 2007 l.63E-01 4.27E-Ol 7.19E-Ol pCi/gDry 188 gdry 

131 2007 -7.82E-02 2.lOE-01 3.35E-01 pCi/gDry 188 gdry 

S-134 2007 -2.42E-02 5.84E-02 7.74E-02 pCi/gDry 188 g dry 

S-137 2007 2.19E-01 l.OOE-01 8.03E-02 pCi/gDry 188 gdry 

A-140 2007 l.58E-01 4.14E-01 6.97E-01 pCi/gDry 188 gdry 
E-141 2007 2.31E-02 9.04E-02 1.54E-01 pCi/gDry 188 gdry 
E-144 2007 8.52E-02 3.04E-01 5.19E-01 pCi/gDry 188 g dry 

L.-208 2007 1.32E+OO 3.65E-01 2.39E-01 pCi/gDry 188 gdry 
3-212 2007 1.65E+OO 1.49E-01 l.28E-Ol pCi/gDry 188 gdry 
[-214 2007 l.SOE+OO 1.89E-01 l.67E-01 pCi/gDry 188 gdry 
[-212 2007 9.52E-Ol 9.84E-Ol 8.17E-01 pCi/gDry 188 gdry 
3-214 2007 1.36E+o0 l.78E-Ol l.63E-01 pCi/gDry 188 gdry 
C-228 2007 1.75E+OO 4.15E-01 3.21E-Ol pCi/g Dry 188 gdry 
'.f-234 2007 3.83E-01 3.46E+OO 5.60E+OO pCi/gDry 188 gdry 
-235 2007 l.54E-Ol 9.79E-02 4.79E-01 pCi/gDry 188 gdry 

lag Values 
r = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(garnrna only) 
f* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
ligh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

~olded text indicates reportable value. 
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4..._ TELEDYNE • 
~'1111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 25.49 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03/13 11:38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec + 
11/03/13 11:38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 II :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11:38 11/20/13 5160 Sec u 
11103113 11:38 11/20/13 5160 Sec u 
11/03/13 11:38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec + 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 Sec + 
11/03/13 11:38 11/20/13 5160 Sec + 
11/03/13 11:38 11/20/13 5160 Sec + 
11/03/13 11:38 11/20/13 5160 Sec u 
11/03/13 11:38 11/20/13 5160 Sec + 
11/03/13 11:38 11/20/13 5160 Sec + 
11/03/13 11 :38 11/20/13 5160 Sec u 
11/03/13 11 :38 11/20/13 5160 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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• Report of.alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

'roject Manager 

Sample ID: C1309025-G301-008 
Station: 

Description: 

LlMS Number: L56748-8 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 3.08E-01 3.82E-01 
-3 2003 2.20E-Ol 4.68E-01 

E-7 2007 2.08E-Ol 6.91E-Ol 
-40 2007 5.51E+o0 l.49E+OO 
[N-54 2007 -2.21E-02 6.82E-02 
0-58 2007 -l.60E-02 7.57E-02 
E-59 2007 -7.36E-02 l.74E-01 

0-60 2007 1.20E-02 7.84E-02 
N-65 2007 -2.98E-Ol l.80E-01 

R.-95 2007 -2.62E-02 l.3 IE-01 

U-103 2007 -7.27E-03 8.00E-02 

U-106 2007 3.95E-01 6.80E-01 

131 2007 -2.79E-02 2.73E-01 
S-134 2007 -l.27E-02 7.25E-02 

S-137 2007 -3.78E-02 8.43E-02 
A-140 2007 l.04E-01 6.llE-01 
E-141 2007 6.23E-02 l.19E-01 

E-144 2007 3.22E-01 3.65E-01 
L-208 2007 3.66E-01 3.86E-01 
B-212 2007 3.45E-Ol 2.33E-01 

I-214 2007 6.14E-Ol 2.39E-01 
I-212 2007 3.83E-01 9.25E-01 

B-214 2007 5.68E-01 2.03E-Ol 
fI-234 2007 l.53E-OI 3.89E+OO 
-235 2007 5.86E-02 l.14E-Ol 

i 'lagValues 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.14E-01 
7.34E-01 

1.19E+o0 
l.lOE+OO 

l.06E-01 
1.20E-01 
2.72E-01 
l.32E-01 
2.35E-01 
2.09E-01 

1.33E-01 
1.19E+OO 

4.39E-01 
1.00E-01 
1.35E-01 
1.03E+OO 
2.05E-01 
6.46E-01 
3.35E-01 
1.SOE-01 
2.08E-Ol 

1.61E+OO 
2.33E-Ol 
6.60E+OO 
6.34E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11:42 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.1035 
pCi/g 3.1035 

pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 

pCi/gDry 100.5 
pCi/gDry 100.5 

pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/g Dry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 
pCi/gDry 100.5 

J* 
!igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

.pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 

g dry 
g dry 
gdry 
g dry 
g dry 
g dry 
gdry 
gdry 

gdry 
g dry 

gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
gdry 
gdry 
gdry 
gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 20.14 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/26/13 15 M u 

11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec + 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11:42 11120/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11:42 11/20/13 5026 Sec u 
11/03/13 11 :42 11120/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11:42 11/20/13 5026 Sec u 
11/03/13 11:42 11/20/13 5026 Sec u 
11/03/13 11:42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03/13 11 :42 11/20/13 5026 Sec u 
11/03113 11:42 11/20/13 5026 Sec + 
11/03/13 11 :42 11/20/13 5026 Sec u 
ll/03/13 11 :42 ll/20/13 5026 Sec + 
11/03/13 11:42 11/20/13 5026 ' Sec u 
ll/03/13 11 :42 ll/20/13 5026 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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• Report of &1ysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

>roject Manager 

Sample ID: C1309025-G301-009 
Station: 

Description: 

LIMS Number: L56748-9 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 l.90E-01 3.79E-01 
-3 2003 -2.87E-01 5.38E-Ol 

E-7 2007 l.SOE-01 4.42E-Ol 

-40 2007 1.62E+Ol l.89E+OO 
rN-54 2007 3.87E-02 5.35E-02 

0-58 2007 -5.17E-02 5.15E-02 

E-59 2007 l.51E-02 l.22E-01 

0-60 2007 -3.76E-02 4.92E-02 

N-65 2007 5.13E-02 1.39E-01 
R-95 2007 -4.77E-03 l.03E-01 

U-103 2007 -5.35E-02 5.72E-02 

U-106 2007 -l.14E-01 4.36E-Ol 

131 2007 3.15E-02 l.88E-01 

S-134 2007 l.29E-02 4.85E-02 

S-137 2007 -l.54E-02 5.88E-02 

A-140 2007 -3.26E-01 4.08E-Ol 
E-141 2007 3.88E-02 9.43E-02 

E-144 2007 -9.16E-02 2.83E-01 

L-208 2007 1.62E+OO 3.06E-01 
B-212 2007 l.58E+OO 1.62E-01 

1-214 2007 1.50E+OO 2.07E-Ol 
1-212 2007 2.lOE+oO 9.83E-01 
B-214 2007 l.39E+o0 1.85E-Ol 
.C-228 2007 1.46E+o0 4.04E-Ol 
H-234 2007 2.58E+OO l.02E+OO 
·-235 2007 1.48E-Ol 1.15E-01 

<lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.lSE-01 
9.06E-Ol 
7.53E-Ol 
6.80E-01 
9.63E-02 
7.62E-02 
2.0SE-01 
6.82E-02 
2.llE-01 
1.65E-01 
8.52E-02 
6.86E-01 
3.19E-01 
7.19E-02 
9.26E-02 
6.14E-01 
1.57E-01 
4.56E-01 
2.33E-01 
l.73E-Ol 
l.51E-Ol 
8.87E-01 
l.50E-01 
2.90E-01 

3.29E+o0 
4.87E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11:43 

Collect Stop: 
Receive Date: 11106/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.1002 
pCi/g 3.1002 

pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.l 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.l 
pCi/gDry 236.1 
pCi/gDry 236.1 

pCi/gDry 236.1 
pCi/gDry 236.l 
pCi/gDry 236.1 
pCi/gDry 236.l 
pCi/gDry 236.l 
pCi/gDry 236.1 
pCi/gDry 236.1 
pCi/gDry 236.1 

J* 
-Iigh 
lpec 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 
MDC exceeds customer technical specification 
Low recovery 

-I = High recovery 

!Jolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
gdry 
g dry 
gdry 
g dry 
g dry 
g dry 
g dry 
gdry 
gdry 
g dry 
g dry 
gdry 
gdry 
gdry 
g dry 
g dry 

gdry 
g dry 
gdry 
gdry 
gdry 
g dry 
gdry 
g dry 

4~ TELEDYNE • 
,.'111111 BROWN ENGi RING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 20.16 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec + 
11/03/13 11:43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11:43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11120/13 5032 Sec u 
11/03/13 11 :43 11120/13 5032 Sec u 
11/03/13 11:43 11/20/13 5032 Sec u 
11/03/13 11:43 11/20/13 5032 Sec u 
11/03/13 11:43 11/20/13 5032 Sec u 
11/03/13 11 :43 11120/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 Sec + 
11/03/13 11 :43 11/20/13 5032 Sec + 
11/03/13 11:43 11/20/13 5032 Sec + 
11/03/13 11:43 11120/13 5032 Sec + 
11/03/13 11 :43 11/20/13 5032 Sec + 
11/03/13 11 :43 11/20/13 5032 Sec + 
11/03/13 11 :43 11/20/13 5032 Sec u 
11/03/13 11 :43 11/20/13 5032 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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• Report of.alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

>roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G301-010 Collect Start: 11/03/2013 11 :48 
Station: Collect Stop: 

Description: ReceiveDate: 11/06/2013 
LIMS Number: L56748-10 

I SOP# 
Activity Uncertainty Run Aliquot Aliquot 

Radionuclide Cone 2 Sigma MDC Units # Volume Units 

-14 2003 3.49E-01 3.90E-01 6.25E-Ol pCi/g 3.0517 gwet 
-3 2003 -1.51E-Ol 5.52E-01 9.21E-01 pCi/g 3.0517 gwet 
E-7 2007 -4.70E-02 3.69E-Ol 5.96E-01 pCi/gDry 213.7 gdry 
-40 2007 6.92E-01 7.61E-01 2.65E-01 pCi/gDry 213.7 gdry 
lN-54 2007 -1.13E-02 3.72E-02 5.90E-02 pCi/gDry 213.7 gdry 
0-58 2007 -3.84E-03 3.75E-02 6.15E-02 pCi/gDry 213.7 gdry 

E-59 2007 1.64E-02 8.88E-02 1.51E-01 pCi/gDry 213.7 g dry 

0-60 2007 1.99E-02 3.24E-02 6.llE-02 pCi/gDry 213.7 gdry 

N-65 2007 -1.50E-01 1.16E-Ol 1.52E-01 pCi/gDry 213.7 gdry 

R.-95 2007 2.95E-02 7.03E-02 1.25E-01 pCi/gDry 213.7 g dry 
U-103 2007 -3. l IE-02 4.62E-02 6.87E-02 pCi/gDry 213.7 gdry 

U-106 2007 -1.70E-Ol 3.75E-01 5.67E-Ol pCi/gDry 213.7 gdry 
131 2007 4.46E-02 1.68E-Ol 2.86E-01 pCi/gDry 213.7 g dry 

S-134 2007 -3.27E-02 4.56E-02 5.48E-02 pCi/gDry 213.7 g dry 

S-137 2007 -2.95E-03 4.07E-02 6.49E-02 pCi/gDry 213.7 g dry 

A-140 2007 2.37E-01 3.24E-Ol 5.77E-Ol pCi/gDry 213.7 g dry 

E-141 2007 5.86E-02 7.45E-02 1.28E-01 pCi/gDry 213.7 g dry 

E-144 2007 -6.49E-03 2.49E-Ol 4.0SE-01 pCi/gDry 213.7 g dry 

L-208 2007 5.47E-03 1.28E-Ol 2.21E-01 pCi/gDry 213.7 g dry 

B-212 2007 2.12E-01 8.85E-02 9.44E-02 pCi/gDry 213.7 g dry 
I-214 2007 3.87E-01 1.24E-01 2.SOE-01 pCi/gDry 213.7 g dry 

1-212 2007 -1.llE-01 4.52E-01 7.32E-01 pCi/gDry 213.7 gdry 
B-214 2007 2.42E-Ol l.31E-01 1.37E-Ol pCi/gDry 213.7 gdry 
H-234 2007 -1.62E+o0 5.87E+OO 9.67E+OO pCi/gDry 213.7 gdry 

-235 2007 8.84E-02 2.47E-01 4.13E-Ol pCi/gDry 213.7 gdry 

~lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
ipec = MDC exceeds customer teclmical specification 

Low recovery 
I = High recovery 

folded text indicates reportable value. 
Page 12of14 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 10.43 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03/13 11 :48 11120/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11:48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11120/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec + 
11/03/13 11 :48 11120/13 5062 Sec U* 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 Sec + 
11/03/13 11 :48 11/20/13 5062 Sec u 
11/03/13 11 :48 11/20/13 5062 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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• Report o±9alysis 
12/21/13 13:17 

L56748 
Chase Environmental Group, Inc. 

>roject Manager 

Sample ID: Cl309025-G301-0ll 
Station: 

Description: 

LIMS Number: L56748-11 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 9.SOE-02 3.85E-01 
-3 2003 -4.22E-Ol 5.45E-01 
E-7 2007 6.48E-02 4.14E-Ol 
.-40 2007 1.72E+Ol 1.74E+OO 
lN-54 2007 4.13E-02 4.96E-02 
0-58 2007 -6.78E-02 5.63E-02 
E-59 2007 -3.66E-03 1.25E-01 
0-60 2007 7.90E-02 5.58E-02 

N-65 2007 -3.04E-02 1.30E-Ol 
R-95 2007 2.27E-02 9.93E-02 

U-103 2007 -2.29E-02 5.18E-02 
U-106 2007 1.76E-Ol 4.27E-01 

131 2007 7.66E-02 l.73E-Ol 

S-134 2007 -l.79E-02 5.00E-02 
S-137 2007 -1.26E-02 5.19E-02 
A-140 2007 -3.76E-02 3.91E-01 

E-141 2007 l.58E-02 8.81E-02 
E-144 2007 2.68E-Ol 2.95E-01 

L-208 2007 1.29E+00 2.93E-01 
B-212 2007 l.57E+OO 1.38E-01 
I-214 2007 l.30E+OO l.78E-Ol 

I-212 2007 l.39E+OO 9.60E-01 
B-214 2007 1.49E+OO 1.79E-01 
C-228 2007 1.27E+OO 4.23E-Ol 

H:-234 2007 2.82E+OO 1.23E+OO 

-235 2007 2.56E-Ol 8.50E-02 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.30E-Ol 
9.28E-01 
7.07E-01 
6.46E-01 
8.73E-02 
7.77E-02 
2.06E-Ol 
l.07E-01 
1.76E-01 
1.65E-01 
8.36E-02 
7.33E-Ol 
2.92E-01 
6.83E-02 
8.34E-02 
6.48E-01 
l.43E-01 
4.SOE-01 
2.24E-01 
l.17E-Ol 
l.52E-Ol 

l.02E+OO 
1.53E-01 
2.41E-01 

4.76E+OO 
4.65E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 11:49 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.0275 
pCi/g 3.0275 

pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 

pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 
pCi/gDry 202.5 

J* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

:pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
gdry 
g dry 
g dry 
g dry 
gdry 
gdry 
gdry 
gdry 
g dry 
g dry 
g dry 
g dry 
g dry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
gdry 
gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 27.84 

Reference Count Count Count 
Date Date Time Units Flag Values 

11122/13 30 M u 
11/25/13 30 M u 

11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11:49 11/20/13 5033 Sec + 
11/03/13 11 :49 11120/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11:49 11/20/13 5033 Sec u 
11/03/13 11:49 11/20/13 . 5033 Sec u 
11/03/13 11:49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
l l/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec u 
11/03/13 11:49 11/20/13 5033 Sec u 
11/03/13 11:49 11/20/13 5033 Sec + 
11/03/13 11 :49 11/20/13 5033 Sec + 
11/03/13 11 :49 11/20/13 5033 Sec + 
11/03/13 11:49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 Sec + 
11/03/13 11 :49 11/20/13 5033 Sec + 
11/03/13 11:49 11/20/13 5033 Sec u 
11/03/13 11 :49 11/20/13 5033 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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• Report oAalysis 
12/21113 13:17 

L56748 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: Cl309025-G301-012 Collect Start: 11/03/2013 11:51 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56748-12 

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

:-14 2003 -l.44E+o0 3.27E-01 6.19E-Ol pCi/g 3.0809 gwet 
[-3 2003 -2.25E-Ol 5.44E-01 9.12E-01 pCi/g 3.0809 gwet 
E-7 2007 -2.75E-Ol 4.25E-Ol 6.36E-01 pCi/gDry 196.9 gdry 
.-40 2007 4.36E+OO 1.09E+OO 6.44E-01 pCi/gDry 196.9 gdry 
lN-54 2007 2.54E-02 4.95E-02 8.60E-02 pCi/gDry 196.9 g dry 
0-58 2007 -3.83E-03 4.58E-02 7.28E-02 pCi/gDry 196.9 g dry 
E-59 2007 l.90E-03 1.15E-01 1.85E-01 pCi/gDry 196.9 gdry 
0-60 2007 -5.08E-03 4.34E-02 7.13E-02 pCi/gDry 196.9 gdry 
N-65 2007 -l.llE-01 1.07E-01 1.34E-01 pCi/gDry 196.9 gdry 
R-95 2007 -8.44E-02 8.62E-02 1.14E-01 pCi/gDry 196.9 gdry 
U-103 2007 -7.04E-02 5.59E-02 7.56E-02 pCi/gDry 196.9 g dry 
U-106 2007 1.32E-01 3.84E-01 6.58E-Ol pCi/gDry 196.9 gdry 
131 2007 9.85E-03 l.85E-Ol 3.06E-Ol pCi/g Dry 196.9 gdry 
S-134 2007 7.95E-03 5.02E-02 7.36E-02 pCi/gDry 196.9 gdry 
S-137 2007 1.18E-02 5.09E-02 8.52E-02 pCi/gDry 196.9 g dry 
A-140 2007 3.36E-01 4.lOE-01 7.33E-01 pCi/gDry 196.9 gdry 
E-141 2007 5.17E-02 8.74E-02 1.52E-01 pCi/gDry 196.9 g dry 
E-144 2007 -8.62E-02 2.94E-01 4.83E-01 pCi/gDry 196.9 gdry 
L-208 2007 2.94E-01 l.75E-Ol 2.0lE-01 pCi/gDry 196.9 gdry 
B-212 2007 2.18E-01 l.39E-01 l.49E-01 pCi/gDry 196.9 gdry 
I-214 2007 5.25E-01 1.71E-01 l.40E-01 pCi/gDry 196.9 gdry 
1-212 2007 5.73E-01 5.93E-01 1.09E+o0 pCi/gDry 196.9 gdry 
B-214 2007 4.60E-01 l.38E-Ol l.66E-Ol pCi/gDry 196.9 gdry 
H-234 2007 4.83E-01 2.94E+OO 5.00E+OO pCi/gDry 196.9 g dry 
-235 2007 -4.35E-02 2.79E-01 4.62E-01 pCi/gDry 196.9 gdry 

!lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

lolded text indicates reportable value. 
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4 .... TELEDYNE. 
"""" BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 11.63 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec + 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11 :51 11/20/13 5032 Sec u 
11/03/13 11 :51 11/20/13 5032 Sec u 
11/03/13 11 :51 11/20/13 5032 Sec u 
11/03/13 11:51 11120/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11 :51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11 :51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec + 
11/03/13 11:51 11/20/13 5032 Sec + 
11/03/13 11 :51 11/20/13 5032 Sec + 
11/03/13 11 :51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 Sec + 
11/03/13 11:51 11/20/13 5032 Sec u 
11/03/13 11:51 11/20/13 5032 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. C1309025-01 v s (o ·1 l1 <6 • Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 ·wt\6313 
Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 "O 

Q) Q -Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp ti) 
<I> Q) 

Page 1of1 ::i 32 
Address: 109 Flint Road Sampler (Print Name): N/A er (<) C3 

Q) I ::::i 

fl'. I z 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver ti) -- (_) 

·u; -.;f" <I> 

>. ..-- b5 Purchase 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown (ii I 

Order#: N/A (.) ro c E 
Fax: 865-481-8818 <l'. E 

ro 

Field Sample ID Sample Sample Sample Number of <9 Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. (to be completed by lab) 

C1309025-8301-001 11-3-13 !''1'1 
'' i 

Soil 1 x x Standard TAT, MDC< 1 pCi/g 

c 1309025-8301-002 11-3-13 1123 Soil 1 x x " 

c 1309025-8301-003 11-3-13 ll2b Soil 1 x x " 

C 1309025-8301-004 11-3-13 /l 2. 'i Soil 1 x x " 

c 1309025-8301-005 11-3-13 1132- Soil 1 x x " 

c 1309025-8301-006 11-3-13 11 )4- Soil 1 x x " 

c 1309025-8301-007 11-3-13 II 3ts Soil 1 x x " 

C 1309025-G301-008 11-3-13 1142- Soil 1 x x " 

c 1309025-8301-009 11-3-13 )14 ~ Soil 1 x x " 

c 1309025-8301-010 11-3-13 114)( Soil 1 x x " 

c 1309025-8301-011 11-3-13 ll '-l'-1 Soil 1 x x " 

c 1309025-8301-012 11-3-13 11 S' I Soil 1 x x " 

?i::;llfJ /; < 

Received by: (Signature) Date: Time: Sample Custodian Remarks (Completed By laboratory): 
,f-- r ~ I'-.. < :..·-"' •• QAJQC level Turnaround 

Rentrquished-J:lY: (Signature) Received by: (Signature) Date: Time: 
Level I i Routine i 
Level II i 24 Hour 1 -

Relinquished by: (Signature) c:~ived by: (Signature~" 

~/~/3 
Time: Level Ill i 1 Week i 

·~ ·~ ~ 11.Zo 1 other Other 

L56748 Page 15 of 16 



r--------------------------------------------------------- ---

SR37199 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 11/07/13 08:07 

SR#: 
Client· CHASE ENVIRONMENTAL GROUP INC Project #· CH085-3EMUSINC-13 LIMS #L56748 

nitiated By: KTHURMAN 
I nit Date: 11/06/13 Receive Date: 11/06/13 

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, TN 37830 

4~TELEDYNE 
~~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

12/12/2013 

LIMS #: L56751 

Project ID#: CH085-3EUNIVM0-09 

Received: 11106/2013 

Delivery Date: 12/06/2013 

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. 

K&~ 
Operations Manager 

Cross Reference Table 

Client ID Laboratory ID Station ID (ifaoolicable) 
C1309025-G302-001 L56751-1 

C1309025-G302-002 L56751-2 

C1309025-G302-003 L56751-3 

C1309025-G302-004 L56751-4 

Cl309025-G302-005 L56751-5 

C1309025-G302-006 L56751-6 

c 1309025-G302-007 L56751-7 

C1309025-G302-008 L56751-8 

Page 1 of6 
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• 

Client ID 
Cl309025-G302-009 

c 1309025-G302-010 

Cl309025-G302-0l l 

Cl309025-G302-012 

All'J~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (ifapplicable) 
L56751-9 

L56751-10 
L56751-ll 

L56751-12 

This report shall not be reproduced or distributed except in its entirety . 
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• Report of A1ysis 
12/12/13 10:11 

L56751 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Sample ID: Cl309025-G302-001 Collect Start: 11/03/2013 09:50 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
JlMS Number: L56751-1 

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

14 2003 2.93E-01 3.85E-Ol 6.20E-01 pCi/g 3.0762 gwet 
3 2003 -3.65E-Ol 5.39E-01 9.13E-01 pCi/g 3.0762 gwet 

Sample ID: C1309025-G302-002 Collect Start: 11/03/2013 09:52 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
JIMS Number: L56751-2 

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

14 2003 -2.lOE+OO 3.80E-Ol 7.34E-Ol pCi/g 3.0079 gwet 
3 2003 2.96E-01 5.80E-Ol 9.34E-Ol pCi/g 3.0079 gwet 

Sample ID: C1309025-G302-003 Collect Start: 11/03/2013 10:00 
Station: Collect Stop: 

Description: Receive Date: 11106/2013 
JlMS Number: L56751-3 

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

14 2003 -l.92E+OO 3.75E-Ol 7.16E-Ol pCi/g 3.0832 gwet 
3 2003 4.00E-01 5.70E-01 9.llE-01 pCi/g 3.0832 gwet 

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

* 
igh 

Compound/Analyte not detected. Peal< not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

olded text indicates reportable value. 
Page3 of6 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u1 I 
11/25/13 30 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M Uj I 
11/25/13 30 M DI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M UI 
11/25/13 30 M UI 

No = Peal< not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 

L56751 Page 3 of 8 
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• 
roject Manager 

Sample ID: C1309025-G302-004 
Station: 

Description: 

~IMS Number: L56751-4 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma 

14 2003 -2.54E-01 4.20E-Ol 
-3 2003 -2.llE-01 5.35E-Ol 

Sample ID: C1309025-G302-005 
Station: 

Description: 

LIMS Number: L56751-5 

I 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma 

·14 2003 -7.33E-01 4.15E-01 
.3 2003 2.15E-02 4.53E-Ol 

Sample ID: C1309025-G302-006 
Station: 

Description: 

LIMS Number: L56751-6 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma 

·14 2003 -6.89E-Ol 4.13E-01 
.3 2003 -l.39E-01 5.46E-01 

lag Values 
I Compound/ Analyte not detected (<MDC) or less than 3 sigma 

MDC 

7.04E-Ol 
8.97E-Ol 

MDC 

7.20E-01 
7.43E-01 

MDC 

7.14E-01 
9.09E-Ol 

Activity concentration exceeds MDC and 3 sigma; peak identified(garnma only) 

Report of A1ysis 
12/12/13 10: 11 

L56751 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 10:01 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.134 gwet 
pCi/g 3.134 gwet 

Collect Start: 11/03/2013 10:03 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0662 gwet 
pCi/g 3.0662 gwet 

Collect Start: 11/03/2013 10:05 
Collect Stop: 

Receive Date: 11/06/2013 

I R~n Aliquot Aliquot 
Units Volume Units 

pCi/g 3.0925 gwet 
pCi/g 3.0925 gwet 

I* 
[igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page4 of6 

4~ TELEDYNE I 
,."'11111 BROWN ENGIN ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M UI I 
11/25/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M UI I 
11/26/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11122/13 30 M u1 
11/25/13 30 M u1 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 

L56751 Page 4 of 8 
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• Report of&lysis 
12/12/13 10:11 

L56751 
Chase Environmental Group, Inc. 

'roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G302-007 Collect Start: 11/03/2013 10:09 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
:-IMS Number: L56751-7 

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

14 2003 -1.23E-01 4.20E-01 6.98E-Ol pCi/g 3.1631 gwet 
.3 2003 -3.41E-Ol 5.24E-01 8.88E-01 pCi/g 3.1631 gwet 

Sample ID: C1309025-G302-008 Collect Start: 11/03/2013 10:15 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
:-IMS Number: L56751-8 

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

14 2003 -l.60E-Ol 4.2o:E-01 7.00E-01 pCi/g 3.1548 gwet 
.J 2003 -3.03E-Ol 5.27E-Ol 8.91E-01 pCi/g 3.1548 gwet 

Sample ID: C1309025-G302-009 Collect Start: 11/03/2013 10: 16 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
:-IMS Number: L56751-9 

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

·14 2003 1.34E-02 4.21E-01 6.93E-01 pCi/g 3.046 gwet 
.3 2003 2.60E-Ol 4.75E-01 8.79E-Ol pCi/g 3.046 gwet 

lag Values 
r = Compound/ Amtlyte not detected (< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
r• = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
ligh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

iolded text indicates reportable value. 
Page 5 of6 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M UI I 
11125/13 30 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u1 I 
11/25/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M UI 
11125/13 30 M u1 

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

I 
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 of.alysis 
12/12/13 10:11 

L56751 
Chase Environmental Group, Inc. 

'roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G302-010 Collect Start: 11/03/2013 10:21 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
:.,1Ms Number: L56751-10 

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

14 2003 -8.32E-02 4.23E-Ol 7.00E-01 pCi/g 3.0159 gwet 

J 2003 -8.12E-02 4.62E-Ol 8.87E-01 pCi/g 3.0159 gwet 

Sample ID: C1309025-G302-011 Collect Start: 11/03/2013 10:23 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
.IMS Number: L56751-11 

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

14 2003 2.49E-02 4.22E-Ol 6.95E-01 pCi/g 3.0412 gwet 

J 2003 6.66E-Ol 4.97E-01 8.SOE-01 pCi/g 3.0412 gwet 

Sample ID: C1309025-G302-012 Collect Start: 11/03/2013 10:27 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
.IMS Number: L56751-12 

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

14 2003 -1.68E-Ol 4.18E-Ol 6.97E-01 pCi/g 3.0295 gwet 

J 2003 -8.42E-Ol 4.18E-Ol 8.83E-01 pCi/g 3.0295 gwet 

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

* 
igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

Jee MDC exceeds customer technical specification 
Low recovery 
High recovery 

olded text indicates reportable value. 
Page 6 of6 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M Uj I 
11/25113 30 M UJ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u1 I 
11/25/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u1 
11/25/13 30 M UI 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 DetectalJle Concentration 
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• Chase Environmental Group, Inc. 
109 Flint Road 

• • No. C1309025-02 
/" ./) 
~ )l Chain of Custody Record 
liJ ,, 3 'l3 Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 -0 
Q) g -Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp (/J 

Q) Q) 
Page 1of1 ::::i 32 

Address: 109 Flint Road Sampler (Print Name): N/A 
O" (") TI 

~ 
I :::3 

I z 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver (/J -- () 

"iii 
""'" 

~ Purchase >- ..-- (/) 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown ro c.) co Order#: N/A c E 
Fax: 865-481-8818 <( 

E 
co 

Field Sample ID Sample Sample Sample Number of CJ Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. {to be completed by lab) 

C 1309025-8302-001 11-3-13 ~50 Soil 1 x Standard TAT, MDC< 1 pCi/g 

C 1309025-G302-002 11-3-13 0.1 S-2.. Soil 1 x " 

C1309025-8302-003 11-3-13 1000 Soil 1 x " 

C 1309025-G302-004 11-3-13 Joo I Soil 1 x " 

C1309025-G302-005 11-3-13 100·3 Soil 1 x " 

C 1309025-G302-006 11-3-13 ICO) Soil 1 x " 

C 1309025-G302-007 11-3-13 !ObC/ Soil 1 x " 

C 1309025-8302-008 11-3-13 ~015 Soil 1 x " 
C1309025-8302-009 11-3-13 lolb Soil 1 x " 

C 1309025-G302-010 11-3-13 1021 Soil 1 x " 

C 1309025-G302-011 11-3-13 ;o:n Soil 1 x " 

c 1309025-8302-012 11-3-13 i02. 7 Soil 1 x " 

\~~,:;~~l/ 
Received by: (Signature) Date: Time: Sample Custodian Remarks (Completed By laboratory): 

QA/QC level Turnaround 
Relin'qu(shed bf (Signature] Received by: (Signature) Date: Time: 

Level I I Routine I 

~ 
Level II 1 24 Hour 1 

Relinquished by: (Signature) ~ettatu;f_ Date: Time: Level Ill I 1 Week I 
\---1; - 11/~{J 11:z() Other 1 Other . ~ . 



. . - - . . I 

SR #: SR37200 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

11/07/13 07:34 

Client· CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #L56751 

nitiated By: KTHURMAN 
I nit Date: 11/06/13 Receive Date: 11/06/13 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 

Notify Comment: 

Client Response 

Person Responding: 

Response Date: 
Response Method: 

Response Conunent 

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 

• 
L56751 Page 8 of 8 
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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, 1N37931-3133 
865-690-6819 

Report of Analysis/Certificate of Conformance 

11126/2013 
LIMS #: L56752 

Project ID#: CH085-3EUNIVM0-09 

Received: 11/06/2013 

Delivery Date: 12/06/2013 

P.O.#: SIGNED QUOTE 

Release#: 

SDG#: 

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. 

~-
Operations Manager 

Cross Reference Table 

Client ID Laboratory ID Station ID (if applicable) 
c 1309025-G303-001 L56752-1 

C1309025-G303-002 L56752-2 

i C1309025-G303-003 L56752-3 

Cl309025-G303-004 L56752-4 

Cl309025-G303-005 L56752-5 

c 1309025-G303-006 L56752-6 

c 1309025-G3 03-007 L56752-7 

c 13 09025-G3 03-008 L56752-8 

Page 1 of6 
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• 

• 

• 

Client ID 
C1309025-G303-009 

C1309025-G303-010 
C1309025-G303-01 l 

C1309025-G303-012 

4~TELEDYNE 
II"'~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (ifannlicable) 
L56752-9 

L56752-10 

L56752-ll 

L56752-12 

This report shall not be reproduced or distributed except in its entirety . 
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• Report of.alysis 
11126/13 14:10 

L56752 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Sample ID: Cl309025-G303-001 Collect Start: 11/03/2013 08:53 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56752-1 

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

-14 2003 -9.72E-02 4.24E-01 7.04E-Ol pCi/g 3.0011 gwet 

-3 2003 3.82E-01 4.89E-01 8.92E-Ol pCi/g 3.0011 gwet 

Sample ID: C1309025-G303-002 Collect Start: 11/03/2013 09:01 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56752-2 

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

-14 2003 -s.12£-02 4.15E-01 6.86E-01 pCi/g 3.0769 gwet 

.-3 2003 l.99E-01 4.68E-01 8.70E-01 pCi/g 3.0769 gwet 

Sample ID: C1309025-G303-003 Collect Start: 11/03/2013 09:06 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56752-3 

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

-14 2003 7.19E-02 4.29E-01 7.03E-Ol pCi/g 3.0032 gwet 

-3 2003 -3.60E-01 4.49E-01 8.91E-Ol pCi/g 3.0032 gwet 

1lagValues 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

Solded text indicates reportable value. 
Page3 of6 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M UI I 
11/24/13 30 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M DI I 
11/24/13 30 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M u1 
11/24/13 30 M u1 

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

I 
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 
L56752 Page 3 of 8 
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• 
Project Manager 

Sample ID: C1309025-G303-004 
Station: 

Description: 

LIMS Number: L56752-4 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 1.02E-01 4.26E-01 6.96E-01 
[-3 2003 -1.73E-01 4.55E-01 8.82E-01 

Sample ID: C1309025-G303-005 
Station: 

Description: 

LIMS Number: L56752-5 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

!-14 2003 -2.37E-Ol 4.lSE-01 6.96E-01 
[-3 2003 -l.32E-Ol 4.57E-01 8.82E-01 

Sample ID: Cl309025-G303-006 
Station: 

Description: 

LIMS Number: L56752-6 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 -3.77E-Ol 3.96E-01 6.72E-01 
[-3 2003 -2.BE-02 4.46E-01 8.52E-01 

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

Report oAaalysis 
11/26/13 14:10 

L56752 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 09:09 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0331 gwet 
pCi/g 3.0331 gwet 

Collect Start: 11/03/2013 09: 14 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot I Aliquot 
Units # Volume Units 

pCi/g 3.0349 gwet 
pCi/g 3.0349 gwet 

Collect Start: 11/03/2013 09: 17 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.143 gwet 
pCi/g 3.143 gwet 

lJ* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
fligh = Activity concentration exceeds customer reporting value 
~pee = MDC exceeds customer technical specification 
[, = Low recovery 
fl High recovery 

Bolded text indicates reportable value. 
Page4 of6 

4~ TELEDYNE. 
,.'11111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M U\ I 
11/24/13 30 M UJ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M UJ I 
11/24/13 30 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M UJ 
11124/13 30 M UJ 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 
L56752 Page 4 of 8 
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• 
Project Manager 

Sample ID: Cl309025-G303-007 
Station: 

Description: 

LIMS Number: L56752-7 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 l.55E-Ol 4.29E-Ol 7.00E-01 
[-3 2003 3.76E-Ol 4.85E-Ol 8.86E-01 

Sample ID: C1309025-G303-008 
Station: 

Description: 

LIMS Number: L56752-8 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 l.98E-01 4.29E-01 6.97E-01 
[-3 2003 l.65E-01 4.73E-01 8.83E-01 

Sample ID: C1309025-G303-009 
Station: 

Description: 

LIMS Number: L56752-9 

I SOP# 
Activity Uncertainty 

Radionuclide Cone 2 Sigma MDC 

'.-14 2003 1.16E-01 4.29E-01 7.0lE-01 
[-3 2003 8.65E-01 5.lOE-01 8.88E-Ol 

i1agValues 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

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

Report oAalysis 
11/26/13 14: 10 

L56752 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11103/2013 09:21 
Collect Stop: 

Receive Date: 11106/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0196 gwet 
pCi/g 3.0196 gwet 

Collect Start: 11/03/2013 09:25 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0315 gwet 
pCi/g 3.0315 gwet 

Collect Start: 11/03/2013 09:29 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0132 gwet 
pCi/g 3.0132 gwet 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
lpec = MDC exceeds customer technical specification 

Low recovery 
I = High recovery 

Jolded text indicates reportable value. 
Page 5 of6 

4~ TELEDYNE. 
~'11111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/21/13 30 M Uj I 
11/24/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M UJ I 
11/25/13 30 M Uj I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M Uj I 
11/25/13 30 M u1 I 

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 

L56752 Page 5 of 8 
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• 
Project Manager 

Sample ID: C1309025-G303-010 
Station: 

Description: 

LIMS Number: 156752-10 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 -3.00E-01 4.llE-01 6.92E-Ol 
[-3 2003 -2.26E-Ol 4.49E-01 8.77E-01 

Sample ID: C1309025-G303-0l l 
Station: 

Description: 

LIMS Number: L56752-11 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 -1.03E-01 4.22E-01 7.0lE-01 
[-3 2003 4.99E-01 4.92E-01 8.88E-01 

Sample ID: C1309025-G303-012 
Station: 

Description: 

LIMS Number: L56752-12 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 -1.67E-01 4.16E-01 6.94E-Ol 
[-3 2003 -8.53E-Ol 5.23E-01 9.24E-01 

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

Report o:Aalysis 
11/26/13 14:10 

L56752 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/03/2013 09:33 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0511 gwet 
pCi/g 3.0511 gwet 

Collect Start: 11/03/2013 09:36 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.014 gwet 
pCi/g 3.014 gwet 

Collect Start: 11/03/2013 09:38 
Collect Stop: 

Receive Date: 11/06/2013 

' Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0427 gwet 
pCi/g 3.0427 gwet 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
:Iigh = Activity concentration exceeds customer reporting value 
)pee = MDC exceeds customer technical specification 

Low recovery 
:I = High recovery 

Bolded text indicates reportable value. 
Page6 of6 

4~ TELEDYNE! 
,.~ BROWN ENGi EERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u1 I 
11/25/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u1 I 
11/25/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11122/13 30 M UI 
11/25/13 30 M UI 

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

I 
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 
L56752 Page 6 of 8 
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• Chain of Custody Record • No. C1309025-03 L/ ~ 0·'1~·i 
vJ r\I'.~)}?> 

• Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 "O 
Q) g 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp 1il Q) Q) 
Page 1of1 :i ~ 

Address: 109 Flint Road Sampler (Print Name): N/A O" (') C3 
Q) I ~ 

0:: I z 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver I/) -- (.) 

'iii '<f" .~ Purchase >- .,... U) Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown 10 <.) co Order#: N/A c: E 
Fax: 865-481-8818 <( 

E co 
Field Sample ID Sample Sample Sample Number of (.!) Comments, Special Lab Sample ID 

Date Time Matrix Containers Instructions, etc. (to be completed bv lab l 

C 1309025-G303-001 11-3-13 t2S ~ Soil 1 x Standard TAT, MDC< 1 pCi/g 

C 1309025-G303-002 11-3-13 J"I 0 I Soil 1 x " 

C 1309025-G303-003 11-3-13 O'/O"' Soil 1 x " 

C 1309025-G303-004 11-3-13 O'ic'l Soil 1 x " 

C 1309025-G303-005 11-3-13 0"11 L/ Soil 1 x " 

C 1309025-G303-006 11-3-13 0'/17 Soil 1 x " 

C 1309025-G303-007 11-3-13 OC/ 2. / Soil 1 x " 

C 1309025-G303-008 11-3-13 Soil 1 x " ocn. ':.~ 
C 1309025-G303-009 11-3-13 DC'J2C'J Soil 1 x " 

C 1309025-G303-010 11-3-13 oc1.n Soil 1 x " 

C 1309025-G303-011 11-3-13 ()'"'I :S{, Soil 1 x " 

C 1309025-G303-012 11-3-13 o'7 3~ Soil 1 x " 

R~by:(Signa;~ Received by: (Signature) Date: Time: Sample Custodian Remarks (Completed By laboratory): 

·~ '(jlv>,(~, QA/QC level Turnaround 
R:elinq.Llfshed br.'\SignatuJ.sV Received by: (Signature) Date: Time: 

Level I i Routine I 

/"\ Level II I 24 Hour I 
Relinquished by: (Signature) /Receif ed by: (Signaturek Date: Time: Level Ill I 1 Week I 

~1.;Jl· 
If /6/13 It' Other i Other tli_ ~ - ·'0, ,.,....,., __ /'-

/lvv - .... ,., 

g 



SR37201 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

11/07/13 07:26 

SR #: 
Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #L56752 

nitiated By: KT HORMAN 
Init Date: 11/06/13 Receive Date: 11/06/13 

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 chai~ 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 

• 
L56752 Page 8 of 8 
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• 

• 

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

OakRidge, 1N 37830 

4~TELEDYNE 
,."11111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

12/27/2013 

LIMS #: L56754 

Project ID#: CH085-3EUNIVM0-09 

Received: 11/06/2013 

Delivery Date: 12/06/2013 

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. 

Cross Reference Table 

Client ID Laboratory ID Station ID (if applicable) 
Cl309025-G304-001 L56754-1 
C1309025-G304-002 L56754-2 
Cl309025-G304-003 L56754-3 
Cl309025-G304-004 L56754-4 
c 1309025-G304-005 L56754-5 
Cl309025-G304-006 L56754-6 
c 1309025-G304-007 L56754-7 
Cl309025-G304-008 L56754-8 

Page 1 of14 

L56754 Page 1 of 16 

I 



• 

• 

• 

Client ID 
c 13 09025-G304-009 

c 1309025-G304-010 

c 1309025-G304-011 

C1309025-G304-012 

Matrix 

s 

4~TELEDYNE 
,.~ BROWN ENGINEERING, ING. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (if applicable) 
L56754-9 

L56754-10 

L56754-11 

L56754-12 

Method Reference Numbers 

Analysis I Method Reference 

GAMMA I EPA901.1 

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

Page 2of14 
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• 
Sample ID: Cl309025-G304-001 

Station: 
Description: 

LIMS Number: L56754-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 -2.83E-OI 4.15E-OI 6.98E-Ol 
-3 2003 -l.69E-Ol 4.56E-Ol 8.84E-01 

E-7 2007 -2.08E-02 3.09E-Ol 4.93E-01 

-40 2007 1.89E+Ol l.18E+OO 3.85E-Ol 

lN-54 2007 2.73E-02 3.25E-02 5.71E-02 
0-58 2007 -2.25E-02 3.48E-02 5.31E-02 

E-59 2007 -4.12E-02 7.81E-02 1.22E-Ol 

0-60 2007 1.21E-02 3.20E-02 5.48E-02 
N-65 2007 6.96E-02 8.70E-02 1.31E-01 

R-95 2007 5.52E-02 6.lOE-02 1.0SE-01 

U-103 2007 -3.32E-03 3.86E-02 6.12E-02 
U-106 2007 -3.04E-02 2.64E-01 4.33E-01 

131 2007 2.97E-02 l.16E-01 l.94E-01 
S-134 2007 9.87E-03 3.25E-02 4.78E-02 
S-137 2007 4.17E-01 6.04E-02 5.32E-02 

A-140 2007 l.85E-02 2.43E-Ol 4.08E-01 
E-141 2007 7.05E-02 5.38E-02 9.30E-02 
E-144 2007 8.52E-02 1.78E-01 2.73E-01 
l,-208 2007 l.35E+OO l.90E-01 1.42E-Ol 
3-212 2007 1.34E+00 8.41E-02 7.59E-02 
[-214 2007 l.23E+o0 1.21E-Ol 9.84E-02 
[-212 2007 l.06E+OO 7.14E-Ol 6.30E-01 
3-214 2007 1.34E+OO l.15E-Ol 9.14E-02 

C-228 2007 1.42E+OO 2.49E-Ol l.89E-01 

'i-234 2007 4.14E+OO 1.42E+OO 1.SOE+oO 

-235 2007 2.16E-Ol 6.91E-02 2.86E-01 

lag Values 
r = Compound/ Analyte not detected ( < MDC) or less than 3 sigma 

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

Report o"f9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 11:05 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0279 gwet 
pCi/g 3.0279 gwet 

pCi/gDry 246.47 g dry 
pCi/gDry 246.47 g dry 

pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 

pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 

pCi/g Dry 246.47 gdry 
pCi/g Dry 246.47 gdry 

pCi/gDry 246.47 gdry 

pCi/gDry 246.47 gdry 
pCi/gDry 246.47 g dry 
pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdfy 

pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 

pCi/gDry 246.47 gdry 
pCi/gDry 246.47 g dry 
pCi/gDry 246.47 g dry 
pCi/gDry 246.47 g dry 
pCi/gDry 246.47 gdry 
pCi/gDry 246.47 gdry 

f* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
[igh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

~olded text indicates reportable value. 
Page 3of14 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 28.68 

Reference Count Count Count 
Date Date Time Units Flag Values 

11122/13 30 M u 
11/25113 30 M u 

11/01/13 11:05 11/18/13 13590 Sec u 
11/01113 11 :05 11/18/13 13590 Sec + 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11 :05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11 :05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11 :05 11/18/13 13590 Sec + 

11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec + 
11/01/13 11:05 11/18/13 13590 Sec + 
11/01/13 11 :05 11/18/13 13590 Sec + 
11/01/13 11 :05 11/18/13 13590 Sec u 
11/01/13 11:05 11/18/13 13590 Sec + 
11/01/13 11:05 11/18/13 13590 Sec + 
11/01/13 11:05 11/18113 13590 Sec U* 
11/01/13 11 :05 11/18/13 13590 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 
L56754 Page 3 of 16 
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• Report ot9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

=>roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G304-002 Collect Start: 11/0112013 11:12 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56754-2 

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

-14 2003 -2.46E-01 3.99E-01 6.70E-01 pCi/g 3.1531 gwet 
-3 2003 -1.20E+OO 3.77E-01 8.49E-01 pCi/g 3.1531 gwet 

E-7 2007 -2.18E-01 3.34E-Ol . 5.37E-01 pCi/gDry 194.23 gdry 

-40 2007 1.70E+01 l.22E+OO 4.12E-01 pCi/gDry 194.23 gdry 

CN-54 2007 -3.53E-03 3.60E-02 5.81E-02 pCi/gDry 194.23 gdry 

0-58 2007 -2.56E-02 3.85E-02 5.94E-02 pCi/gDry 194.23 gdry 

E-59 2007 8.40E-02 8.SOE-02 1.53E-01 pCi/gDry 194.23 g dry 

0-60 2007 1.09E-02 3.09E-02 5.33E-02 pCi/gDry 194.23 gdry 

N-65 2007 5.55E-05 8.82E-02 1.28E-01 pCi/g Dry 194.23 gdry 

R-95 2007 -1.90E-02 6.80E-02 1.09E-Ol pCi/gDry 194.23 gdry 

U-103 2007 -9.29E-03 4.09E-02 6.71E-02 pCi/gDry 194.23 g dry 

U-106 2007 l.05E-01 2.96E-01 4.98E-01 pCi/gDry 194.23 g dry 

131 2007 5.28E-02 1.41E-01 2.40E-Ol pCi/gDry 194.23 g dry 

S-134 2007 -2.16E-02 3.72E-02 5.0SE-02 pCi/gDry 194.23 g dry 

S-137 2007 3.59E-Ol 7.16E-02 5.99E-02 pCi/gDry 194.23 g dry 
A-140 2007 -l.61E-01 2.82E-01 4.51E-01 pCi/gDry 194.23 gdry 

E-141 2007 7.03E-02 7.04E-02 1.19E-01 pCi/gDry 194.23 gdry 

E-144 2007 -2.llE-02 2.65E-01 3.78E-01 pCi/g Dry 194.23 gdry 

L-208 2007 1.24E+OO 1.89E-01 1.62E-01 pCi/gDry 194.23 gdry 

B-212 2007 1.32E+OO 9.29E-02 9.16E-02 pCi/gDry 194.23 g dry 

[-214 2007 1.03E+OO l.34E-01 1.07E-01 pCi/gDry 194.23 g dry 
[-212 2007 2.09E+OO 6.68E-01 6.02E-01 pCi/gDry 194.23 g dry 

B-214 2007 1.20E+OO 1.19E-01 l.15E-01 pCi/gDry 194.23 gdry 

C-228 2007 1.12E+OO 2.71E-Ol 1.99E-01 pCi/g Dry 194.23 gdry 

rI-234 2007 -3.20E+OO 5.28E+OO 8.51E+OO pCi/gDry 194.23 gdry 

-235 2007 l.69E-Ol 2.25E-01 3.77E-01 pCi/gDry 194.23 g dry 

'lag Values 
J = Compound/ Analyte not detected (<MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
ligh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 4of14 

4~ TELEDYNE I 
~'1111111 BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 26.36 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11 :12 11/18/13 13589 Sec + 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11 :12 11/18/13 13589 Sec u 
11/01/13 11 :12 11/18/13 13589 Sec u 
11/01/13 11: 12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec u 
11101/13 11:12 11/18/13 13589 Sec u 
11/0-1/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec + 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11/18/13 13589 Sec + 
11/01/13 11: 12 11/18/13 13589 Sec + 

11/01/13 11:12 11/18/13 13589 Sec + 
11/01/13 11:12 11/18/13 13589 Sec + 
11/01/13 11:12 11/18/13 13589 Sec + 
11/01/13 11:12 11/18/13 13589 Sec + 

11101/13 11:12 11/18/13 13589 Sec u 
11/01/13 11:12 11118/13 13589 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 
L56754 Page 4 of 16 
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• Report ot9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

"roject Manager 

Sample ID: C1309025-G304-003 
Station: 

Description: 

LIMS Number: L56754-3 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.61E-01 4.0lE-01 

-3 2003 -5.79E-01 4.17E-01 

E-7 2007 -6.07E-02 2.32E-01 

-40 2007 1.46E+Ol 1.0lE+OO 

LN-54 2007 -3.67E-03 2.63E-02 

0-58 2007 -2.38E-02 2.73E-02 

E-59 2007 8.56E-03 6.66E-02 
0-60 2007 4.67E-03 2.74E-02 
N-65 2007 -5.33E-02 7.74E-02 
R.-95 2007 -9.40E-03 5.l lE-02 
U-103 2007 -1.lOE-03 2.97E-02 

U-106 2007 l.09E-01 2.13E-01 

131 2007 -6.52E-02 9.17E-02 

S-134 2007 -1.66E-02 2.73E-02 

S-137 2007 2.63E-02 2.81E-02 
A.-140 2007 7.03E-02 2.03E-01 

E-141 2007 1.68E-02 4.43E-02 

E-144 2007 7.48E-02 1.55E~Ol 

l,-208 2007 1.26E+OO 1.45E-01 

3-212 2007 1.16E+OO 6.76E-02 
[-214 2007 1.lOE+oO 1.07E-Ol 
[-212 2007 l.34E+OO 5.58E-Ol 
3-214 2007 1.07E+OO 8.32E-02 
C-228 2007 1.38E+OO 1.63E-01 

'i-234 2007 2.16E+OO 5.18E-Ol 

·235 2007 l.72E-01 4.66E-02 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.74E-01 
8.54E-01 
3.79E-01 
3.51E-01 

4.32E-02 
4.28E-02 
1.09E-01 
4.60E-02 
9.96E-02 
8.45E-02 
4.89E-02 
3.57E-01 
1.SOE-01 
3.64E-02 
4.78E-02 
3.40E-01 
7.41E-02 
2.36E-01 
l.19E-01 
6.27E-02 
7.27E-02 
5.07E-Ol 
7.70E-02 
l.33E-Ol 

2.38E+o0 
2.41E-Ol 

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

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 11:19 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.1348 
pCi/g 3.1348 

pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/g Dry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/g Dry 247.53 
pCi/gDry 247.53 
pCi/g Dry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 
pCi/gDry 247.53 

T* 
[igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
gdry 
gdry 
g dry 
g dry 
g dry 
gdry 
gdry 
g dry 
g dry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 

gdry 
gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 23.01 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/22/13 30 M u 
11/25/13 30 M u 

11/01/13 11 :19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec + 
11/01/13 11:19 11/18/13 13590 Sec u 
11/0lil3 11:19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18113 13590 Sec u 
11/01/13 11: 19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec u 
11/01/13 11: 19 11/18113 13590 Sec u 
11/01113 11:19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec u 
11/01/13 11 :19 11/18/13 13590 Sec u 
11/01/13 11:19 11118/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec u 
11/01/13 11 :19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 Sec + 
11/01/13 11:19 11/18/13 13590 Sec + 
11/01/13 11:19 11/18/13 13590 Sec + 
11/01/13 11:19 11/18/13 13590 Sec + 
11/01/13 11:19 11118/13 13590 Sec + 
11/01/13 11:19 11/18/13 13590 Sec + 
11/01/13 11:19 11/18/13 13590 Sec u 
11/01/13 11:19 11/18/13 13590 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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• I 

Report oAalysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

>roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G304-004 Collect Start: 11/01/2013 11:27 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56754-4 

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

-14 2003 l.43E-Ol 4.12E-Ol 6.72E-01 pCi/g 3.1423 gwet 

-3 2003 3.90E-02 4.50E-Ol 8.52E-01 pCi/g 3.1423 gwet 

E-7 2007 3.62E-02 l.92E-Ol 3.12E-01 pCi/gDry 296.28 g dry 

.-40 2007 1.40E+o0 4.12E-Ol 2.23E-Ol pCi/gDry 296.28 g dry 

IN-54 2007 -7.84E-03 l.94E-02 3.07E-02 pCi/gDry 296.28 gdry 

0-58 2007 -1.54E-03 l.76E-02 2.87E-02 pCi/gDry 296.28 gdry 

E-59 2007 7.36E-03 4.39E-02 7.26E-02 pCi/gDry 296.28 g dry 

0-60 2007 -7.71E-04 l.52E-02 2.53E-02 pCi/gDry 296.28 gdry 
N-65 2007 -2.52E-02 4.93E-02 6.30E-02 pCi/gDry .. - 296.28 ___ ·-g-dry 

R-95 2007 -3.69E-02 3.74E-02 5.63E-02 pCi/gDry 296.28 gdry 
U-103 2007 3.73E-03 2.28E-02 3.70E-02 pCi/gDry 296.28 gdry 
U-106 2007 -1.06E-Ol l.70E-Ol 2.70E-Ol pCi/gDry 296.28 gdry 

131 2007 -l.17E-02 7.69E-02 1.24E-01 pCi/gDry 296.28 g dry 
S-134 2007 -3.70E-04 2.19E-02 3.18E-02 pCi/gDry 296.28 g dry 

S-137 2007 1.85E-02 2.13E-02 3.77E-02 pCi/gDry 296.28 gdry 

A-140 2007 -5.13E-02 1.57E-Ol 2.59E-01 pCi/gDry 296.28 gdry 
E-141 2007 1.9IE-02 3.44E-02 5.90E-02 pCi/gDry 296.28 g dry 

E-144 2007 -1.78E-02 I.08E-Ol l.81E-01 pCi/gDry 296.28 gdry 

L-208 2007 l.08E-01 8.37E-02 8.32E-02 pCi/gDry 296.28 gdry 
B-212 2007 1.46E-01 5.32E-02 4.39E-02 pCi/gDry 296.28 gdry 

I-214 2007 3.64E-Ol 7.72E-02 6.26E-02 pCi/gDry 296.28 g dry 
1-212 2007 3.03E-Ol 2.36E-Ol 4.32E-01 pCi/gDry 296.28 g dry 

B-214 2007 3.55E-Ol 6.57E-02 6.58E-02 pCi/gDry 296.28 gdry 
C-228 2007 1.99E-01 l.21E-Ol 9.47E-02 pCi/gDry 296.28 gdry 
H-234 2007 1.80E-Ol 4.24E-Ol 1.85E+OO pCi/gDry 296.28 gdry 

-235 2007 7.25E-02 3.91E-02 1.90E-Ol pCi/gDry 296.28 gdry 

i1agValues 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
)pee = MDC exceeds customer technical specification 

Low recovery 
I High recovery 

Jolded text indicates reportable value. 
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4~ TELEDYNE • 
~'11111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 22.78 

Reference Count Count Count 
Date I Date Time Units Flag Values 

11/22/13 3o M u 
11/25/13 30 M u 

11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec + 
11/01/13 11:27 I 1/18/13 13587 Sec u 
11/01/13 11 :27 11/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11 :27 11/18/13 13587 Sec u 
l l/OI/1311:27-ti/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11 :27 11/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11:27 11118/13 13587 Sec u 
fi/01113 11:27 11/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11 :27 1 i/18/13 13587 Sec u 
11/01/13 11 :27 11/18/13 13587 Sec u 
11/01/13 11 :27 11/18/13 13587 Sec u 
11101/13 11:27 11/18/13 13587 Sec + 
11/01/13 11:27 I 1/18/13 13587 Sec + 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11:27 11/18/13 13587 Sec + 
11/01/13 11:27 11/18/13 13587 Sec + 
11/01/13 11:27 11/18/13 13587 Sec u 
11/01/13 11 :27 11118/13 13587 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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• Report of9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

>roject Manager 

Sample ID: Cl309025-G304-005 
Station: 

Description: 

LIMS Number: L56754-5 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.23E+o0 3.74E-OI 

-3 2003 -2.14E-01 5.32E-Ol 
E-7 2007 l.04E-Ol l.76E-01 

-40 2007 1.86E+OO 4.36E-Ol 
CN-54 2007 l.42E-02 l.81E-02 

0-58 2007 -4.86E-03 l.92E-02 

E-59 2007 -2.03E-03 4.21E-02 

0-60 2007 7.71E-03 l.62E-02 

N-65 2007 -2.47E-02 4.72E-02 

R-95 2007 9.26E-03 3.41E-02 

U-103 2007 -4.26E-03 2.34E-02 

U-106 2007 -1.05E-01 l.59E-Ol 
131 2007 -3.59E-03 7.12E-02 

S-134 2007 3.17E-03 2.IOE-02 
S-137 2007 3.0lE-02 2.16E-02 
A-140 2007 7.97E-02 l.53E-01 

E-141 2007 7.76E-03 3.50E-02 
E-144 2007 2.73E-02 1.lOE-01 

L-208 2007 1.49E-Ol 8.79E-02 

3-212 2007 1.99E-Ol 4.26E-02 
[-214 2007 4.82E-Ol 7.65E-02 

[-212 2007 7.73E-02 2.44E-01 
3-214 2007 5.34E-Ol 6.55E-02 
C-228 2007 1.84E-Ol 8.89E-02 

fl-234 2007 5.37E-Ol 4.59E-Ol 

-235 2007 6.47E-02 3.71E-02 

'lag Values 
) Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.31E-Ol 
9.12E-Ol 
2.95E-01 
2.63E-01 
3.13E-02 

3.12E-02 

6.78E-02 
2.SlE-02 

6.lOE-02 
5.75E-02 
3.76E-02 

2.56E-01 
1.17E-01 

3.0SE-02 
3.84E-02 
2.54E-01 

5.72E-02 
1.SOE-01 
8.29E-02 
4.64E-02 
5.98E-02 

4.13E-01 
6.13E-02 
9.43E-02 

1.70E+OO 
1.85E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 11:38 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.0207 
pCi/g 3.0207 

pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 

pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/g Dry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 
pCi/gDry 350.21 

J* 
ligh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
gdry 
gdry 
g dry 

gdry 

gdry 
gdry 

g dry 
g dry 
g dry 
g dry 
g dry 

g dry 
gdry 
g dry 

gdry 
g dry 
g dry 
gdry 
gdry 

gdry 
gdry 
g dry 
gdry 
gdry 

4~ TELEDYNE • 
"""' BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 14.32 

Reference Count Count Count 
Date Date Time Units Flag Values 

I 1/23/13 30 M u 
11/25/13 15 M u 

11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11 :38 11/18/13 13589 Sec + 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11:38 11118113 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11 :38 11/18/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11:38 11118/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11101113 11:38 11/18/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11 :38 11/18/13 13589 Sec u 
11/01/13 11:38 11/1.8/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec u 
11/01/13 11:38 11/18/13 13589 Sec + 
11/01/13 11:38 11118113 13589 Sec + 
11/01/13 11:38 11/18/13 13589 Sec + 
11/01/13 11:38 11/18/13 13589 Sec u 
11/0-1/13 11:38 11/18/13 13589 Sec + 
11/01/13 11:38 11/18/13 13589 Sec + 
11/01/13 11:38 11/18/13 13589 Sec u 
11101/13 11:38 11/18/13 13589 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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• Report of9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

'roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G304-006 Collect Start: 11/01/2013 11:44 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56754-6 

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

-14 2003 -6.44E-01 4.13E-Ol 7.llE-01 pCi/g 3.1034 gwet 
-3 2003 -4.50E-02 5.34E-01 8.88E-01 pCi/g 3.1034 gwet 

E-7 2007 7.82E-02 1.69E-01 2.85E-01 pCi/gDry 381.16 g dry 

-40 2007 4.45E-01 3.57E-01 2.63E-01 pCi/gDry 381.16 gdry 
lN-54 2007 -8.56E-03 l.59E-02 2.56E-02 pCi/gDry 381.16 gdry 
0-58 2007 -5.77E-03 l.86E-02 2.90E-02 pCi/g Dry 381.16 gdry 

E-59 2007 5.07E-03 3.94E-02 6.64E-02 pCi/gDry 381.16 g dry 
0-60 2007 1.73E-03 l.53E-02 2.57E-02 pCi/g Dry 381.16 gdry 
N-65 2007 1.73E-03 3.21E-02 4.64E-02 pCi/gDry 381.16 g dry 
R-95 2007 -5.74E-03 3.51E-02 5.59E-02 pCi/gDry 381.16 gdry 
U-103 2007 l.42E-02 2.19E-02 3.73E-02 pCi/gDry 381.16 gdry 
U-106 2007 4.41E-02 l.64E-01 2.71E-01 pCi/gDry 381.16 gdry 

131 2007 3.87E-02 7.07E-02 1.20E-01 pCi/gDry 381.16 g dry 
S-134 2007 -2.35E-03 2.12E-02 2.94E-02 pCi/gDry 381.16 gdry 
S-137 2007 8.96E-03 1.84E-02 3.09E-02 pCi/gDry 381.16 g dry 
A-140 2007 2.91E-02 l.50E-01 2.48E-Ol pCi/gDry 381.16 gdry 
E-141 2007 -1.77E-02 3.61E-02 5.95E-02 pCi/gDry 381.16 gdry 
E-144 2007 -4.71E-02 l.17E-01 1.93E-Ol pCi/gDry 381.16 g dry 
l-208 2007 5.62E-02 7.18E-02 9.32E-02 pCi/g Dry 381.16 gdry 

B-212 2007 5.17E-02 3.79E-02 4.92E-02 pCi/gDry 381.16 gdry 
[-214 2007 2.53E-Ol 7.47E-02 5.81E-02 pCi/gDry 381.16 gdry 
I-212 2007 -5.35E-02 2.18E-01 3.47E-Ol pCi/g Dry 381.16 gdry 
B-214 2007 2.62E-01 6.36E-02 5.87E-02 pCi/gDry 381.16 gdry 
fI-234 2007 4.31E-Ol 5.26E-01 4.29E+OO pCi/gDry 381.16 gdry 
-235 2007 4.20E-02 3.21E-02 2.02E-01 pCi/gDry 381.16 gdry 

' 'lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 10.90 

Reference Count Count Count 
Date Date Time Units Flag Values 

-
11/23/13 30 M u 
11/25/13 15 M u 

11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11101113 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11 :44 11/18/13 13588 Sec u 
11/01/13 11 :44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11 :44 11/18/13 13588 Sec u 
11/01/13 11 :44 11/18/13 13588 Sec u 
11/01113 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec + 
11/01/13 11 :44 11/18/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 Sec + 
11/01/13 11:44 11118/13 13588 Sec u 
11/01/13 11:44 11/18/13 13588 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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• Report of &1ysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

>roject Manager 

Sample ID: C1309025-G304-007 
Station: 

Description: 

LIMS Number: L56754-7 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -6.50E-01 3.89E-01 
-3 2003 6.77E-OI 5.74E-01 

E-7 2007 2.40E-02 1.22E-01 
-40 2007 3.48E-01 1.95E-01 
lN-54 2007 2.58E-03 1.18E-02 
0-58 2007 -4.85E-03 1.45E-02 
E-59 2007 -5.99E-04 2.65E-02 
0-60 2007 1.48E-02 1.57E-02 

N-65 2007 -1.60E-02 2.97E-02 
R.-95 2007 -1.27E-03 2.40E-02 
U-103 2007 -2.41E-03 l.53E-02 
U-106 2007 -l.80E-04 l.16E-Ol 
131 2007 -2.92E-02 4.91E-02 
S-134 2007 -6.05E-03 l.44E-02 
S-137 2007 1.77E-03 1.29E-02 
A-140 2007 -l.12E-01 1.05E-01 
E-141 2007 -3.59E-03 2.32E-02 
E-144 2007 4.02E-02 7.34E-02 

l-208 2007 l.69E-03 4.14E-02 
3-212 2007 -7.22E-04 2.34E-02 
[-214 2007 l.90E-Ol 5.37E-02 
[-212 2007 -2.53E-02 1.44E-01 
3-214 2007 2.13E-01 4.36E-02 
1-234 2007 3.18E-OI 3.28E-01 
-235 2007 2.53E-02 7.53E-02 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.73E-01 
8.40E-01 
2.00E-01 
1.69E-01 
l.96E-02 
2.30E-02 
4.40E-02 
2.28E-02 
3.89E-02 
3.93E-02 
2.43E-02 
1.93E-01 
7.SOE-02 
2.02E-02 
2.17E-02 
1.53E-01 
3.74E-02 
1.22E-01 
6.96E-02 
4.02E-02 
3.96E-02 
2.33E-01 
4.20E-02 
1.llE+oO 
l.23E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 11:55 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.2803 
pCi/g 3.2803 

pCi/g Dry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.l 
pCi/g Dry 397.I 
pCi/gDry 397.l 
pCi/gDry 397.1 
pCi/g Dry 397.1 
pCi/gDry 397.1 
pCi/gDry 397.1 

f* 
[igh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

~olded text indicates reportable value. 
Page 9of14 

Aliquot 
Units 

gwet 
gwet 
gdry 
gdry 
g dry 
g dry 
gdry 
gdry 
g dry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
g dry 
g dry 
g dry 
gdry 
g dry 
g dry 
g dry 
gdry 
gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 8.16 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M u 
11125/13 15 M u 

11/01/13 11:55 11/18/13 13590 Sec u 
11/01/13 11:55 11/18/13 13590 Sec + 
11/01/13 11:55 11/18/13 13590 Sec u 
11/01/13 11:55 11118/13 13590 Sec u 
11/01113 11:55 11/18/13 13590 Sec u 
11/01/13 11:55 11/18113 13590 Sec u 
11/01113 11:55 11118/13 13590 Sec u 
11/01113 11:55 11118/13 13590 Sec u 
11/01113 11:55 11118/13 13590 Sec u 
11/01/13 11:55 11/18/13 13590 Sec u 
11/01/13 11 :55 11/18/13 13590 Sec u 
11/01113 11:55 11/18/13 13590 Sec u 
11/01/13 11 :55 11118/13 13590 Sec u 
11/01/13 11:55 11/18/13 13590 Sec u 
11/01/13 11:55 11118/13 13590 Sec u 
11101/13 11 :55 11/18/13 13590 Sec u 
11/01/13 11:55 11/18113 13590 Sec u 
11/01/13 11:55 11/18/13 13590 Sec u 
11/01/13 11:55 11/18/13 13590 Sec + 
11101/13 11:55 11118/13 13590 Sec u 
11101/13 11:55 11/18/13 13590 Sec + 
11/01/13 11:55 11/18/13 13590 Sec u 
11/01113 11:55 11/18/13 13590 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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• Report of.alysis 
12127/13 09:24 

L56754 
Chase Environmental Group, Inc. 

>roject Manager 

Sample ID: C1309025-G304-008 
Station: 

Description: 

LIMS Number: L56754-8 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -4.37E-01 4.12E-Ol 

-3 2003 7.15E-01 4.57E-Ol 
E-7 2007 1.31E-02 2.07E-Ol 

-40 2007 1.25E+o0 4.87E-Ol 
[N-54 2007 -7.61E-03 2.03E-02 
0-58 2007 -9.13E-03 2.41E-02 

E-59 2007 -l.51E-02 5.45E-02 
0-60 2007 -3.26E-03 2.12E-02 

N-65 2007 2.12E-02 4.61E-02 

R-95 2007 -l.65E-02 4.37E-02 
U-103 2007 -2.61E-02 2.72E-02 
U-106 2007 l.94E-02 l.81E-01 

131 2007 6.53E-03 7.97E-02 
S-134 2007 -6.96E-03 2.45E-02 

S-137 2007 1.57E-02 2.33E-02 
A-140 2007 1.0SE-01 1.72E-Ol 
E-141 2007 2.62E-02 3.78E-02 

E-144 2007 l.63E-01 1.16E-01 
L-208 2007 1.35E-01 l.37E-Ol 
3-212 2007 8.15E-02 5.07E-02 
[-214 2007 3.09E-Ol 7.92E-02 
[-212 2007 1.91E-01 2.92E-01 
B-214 2007 2.19E-Ol 7.77E-02 
C-228 2007 1.78E-01 l.18E-Ol 
fI-234 2007 7.lOE-02 7.14E-01 
-235 2007 -4.70E-02 1.25E-01 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.00E-01 
6.38E-01 
3.34E-01 
3.57E-Ol 

3.23E-02 
3.66E-02 
8.48E-02 
3.40E-02 
7.18E-02 
6.69E-02 
3.86E-02 
3.03E-01 
1.32E-01 
3.37E-02 
4.lOE-02 
3.0SE-01 
6.54E-02 
2.lOE-01 
1.15E-01 
5.54E-02 

7.00E-02 

5.09E-01 
6.94E-02 
l.30E-Ol 

1.21E+OO 
2.03E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 12:13 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.1522 
pCi/g 3.1522 

pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/g Dry 344.35 
pCi/gDry 344.35 
pCi/g Dry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/g Dry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 

pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 
pCi/gDry 344.35 

J* 
[igh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

gwet 
gwet 
g dry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
g dry 
g dry 
g dry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 8.98 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M u 
11/26/13 15 M + 

11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec + 
11/01/13 12:13 . 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11101/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11101/13 12: 13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01113 12: 13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec u 
11101113 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11118/13 7200 Sec + 
11/01/13 12:13 11/18/13 7200 Sec + 
11101/13 12:13 11/18/13 7200 Sec u 
11/01/13 12:13 11/18/13 7200 Sec + 
11/01/13 12:13 11/18/13 7200 Sec + 
11/01/13 12:13 11/18/13 7200 Sec u 
11/01113 12:13 11/18/13 7200 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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• 
>roject Manager 

Sample ID: Cl309025-G304-009 
Station: 

Description: 

LIMS Number: L56754-9 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 -4.63E-01 4.19E-01 7.13E-01 
-3 2003 -7.78E-02 5.32E-Ol 8.90E-Ol 
E-7 2007 l.05E-01 l.64E-Ol 2.89E-01 
.-40 2007 6.lOE-01 3.59E-01 2.09E-01 

IN-54 2007 -l.28E-02 1.67E-02 2.40E-02 
0-58 2007 4.13E-04 l.62E-02 2.64E-02 
E-59 2007 -l.OIE-02 3.90E-02 6.29E-02 
0-60 2007 -l.05E-03 l.95E-02 3.20E-02 
N-65 2007 -6.35E-03 3.51E-02 4.85E-02 
R-95 2007 8.94E-03 2.89E-02 4.93E-02 
U-103 2007 -3.31E-02 2.0IE-02 2.71E-02 
U-106 2007 1.89E-03 l.51E-01 2.49E-01 
131 2007 -4.36E-02 6.15E-02 9.66E-02 
S-134 2007 1.81E-03 l.76E-02 2.55E-02 
S-137 2007 -9.16E-03 l.80E-02 2.77E-02 
A-140 2007 -2.08E-02 l.34E-Ol 2.lSE-01 
E-141 2007 l.94E-02 3.43E-02 5.78E-02 
E-144 2007 3.24E-02 l.07E-01 1.78E-01 
L-208 2007 3.26E-02 5.69E-02 1.03E-01 
B-212 2007 3.13E-02 3.53E-02 6.0SE-02 
I-214 2007 2.24E-01 5.47E-02 4.92E-02 
I-212 2007 l.19E-01 2.18E-01 3.79E-01 
B-214 2007 1.56E-Ol 5.40E-02 5.74E-02 
H-234 2007 -1.74E+OO 2.28E+OO 3.62E+OO 
-235 2007 l.28E-01 1.09E-Ol 1.89E-01 

1JagValues 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

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

Report of.alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

CH085-3EUN1VM0-09 

Collect Start: 11/01/2013 12:20 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0976 gwet 
pCi/g 3.0976 gwet 

pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 g dry 
pCi/gDry 417.13 g dry 
pCi/gDry 417.13 g dry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 g dry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 g dry 
pCi/g Dry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/g Dry 417.13 g dry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 
pCi/gDry 417.13 gdry 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
lpec = MDC exceeds customer technical specification 

Low recovery 
I = High recovery 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 9.48 

Reference Count 
Date Date 

Count I Count 
Time Units Flag Values 

11123/13 30 M u 
11125/13 15 M u 

11/01113 12:20 11118/13 7200 Sec u 
11101/13 12:20 11/18/13 7200 Sec + 
11101/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11118/13 7200 Sec u 
11/01713 12:20 11/18/13 7200 Sec u 
11101/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11118/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 
11101113 12:20 11/18/13 7200 Sec u 
11/01113 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 
11101/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 
11101/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 
11/01113 12:20 11/18/13 7200 Sec u 
11/01113 12:20 11/18/13 7200 Sec + 
11/01/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec + 
11/01/13 12:20 11/18/13 7200 Sec u 
11/01/13 12:20 11/18/13 7200 Sec u 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrwn 

**** 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 of9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

:>roject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G304-010 Collect Start: 11/01/2013 12:27 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56754-10 

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

-14 2003 2.48E-01 4.48E-Ol 7.26E-01 pCi/g 3.039 gwet 
-3 - 2003 1.24E+Ol 1.30E+o0 9.07E-01 pCi/g 3.039 gwet 

E-7 2007 9.66E-02 2.83E-01 4.79E-Ol pCi/gDry 278.83 g dry 
-40 2007 l.24E+Ol l.06E+OO 3.17E-01 pCi/gDry 278.83 g dry 
IN-54 2007 l.08E-03 3.22E-02 5.36E-02 pCi/gDry 278.83 gdry 
0-58 2007 -l.89E-02 3.0IE-02 4.69E-02 pCi/gDry 278.83 gdry 
E-59 2007 -5.66E-02 7.69E-02 1.15E-01 pCi/gDry 278.83 gdry 
0-60 2007 l.33E-02 3.25E-02 5.63E-02 pCi/gDry 278.83 gdry 
N-65 2007 -l.7IE-03 7.95E-02 l.lOE-01 pCi/gDry 278.83 gdry 
R-95 2007 5.43E-02 5.91E-02 1.06E-01 pCi/gDry 278.83 gdry 
U-103 2007 1.64E-02 3.65E-02 6.20E-02 pCi/gDry 278.83 g dry 
U-106 2007 -6.79E-02 3.0IE-01 4.80E-Ol pCi/gDry 278.83 g dry 
131 2007 5.lOE-02 1.09E-01 1.89E-Ol pCi/gDry 278.83 gdry 
S-134 2007 -2.31E-02 3.69E-02 4.85E-02 pCi/gDry 278.83 gdry 
S-137 2007 1.13E-01 5.07E-02 6.09E-02 pCi/gDry 278.83 gdry 
A-140 2007 4.50E-03 2.32E-01 3.81E-Ol pCi/g Dry 278.83 gdry 
E-141 2007 l.45E-03 5.39E-02 9.04E-02 pCi/gDry 278.83 gdry 
E-144 2007 -4.41E-02 1.64E-01 2.75E-01 pCi/gDry 278.83 gdry 
L-208 2007 8.77E-01 l.61E-Ol l.31E-Ol pCi/gDry 278.83 g dry 
B-212 2007 9.79E-01 8.06E-02 7.35E-02 pCi/gDry 278.83 gdry 
1-214 2007 1.00E+OO l.32E-Ol 9.03E-02 pCi/g Dry 278.83 g dry 
1-212 2007 1.04E+OO 6.17E-01 6.20E-01 pCi/gDry 278.83 gdry 
B-214 2007 9.49E-01 l.03E-01 9.39E-02 pCi/gDry 278.83 gdry 
C-228 2007 9.63E-01 2.64E-01 l.94E-01 pCi/gDry 278.83 gdry 
H-234 2007 l.37E+OO 6.80E-01 2.95E+OO pCi/gDry 278.83 gdry 
-235 2007 l.llE-01 5.39E-02 2.97E-01 pCi/gDry 278.83 gdry 

'lag Values 
J Compound/ Analyte not detected (< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
:pee MDC exceeds customer technical specification 

Low recovery 
High recovery 

lolded text indicates reportable value. 
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4~ TELEDYNE. 
,.'111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 27.45 

Reference Count Count Count 
Date Date Time Units Flag Values 

"i 1/23/13 30 M u 
11/25/13 15 M + 

11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11118/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/0l/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec + 
11/01/13 12:27 11/18/13 7200 Sec u 
11/01/13 12:27 11/18/13 7200 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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• Report ot9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-G304-011 Collect Start: 1110112013 12:36 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56754-11 

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

'.-14 2003 -1.65E-Ol 4.17E-Ol 6.95E-01 pCi/g 3.1745 gwet 
[-3 2003 1.17E+OO 6.34E-Ol 8.68E-01 pCi/g 3.1745 gwet 

E-7 2007 4.0IE-01 3.94E-01 6.83E-01 pCi/gDry 239.15 gdry 

.-40 2007 l.69E+Ol l.50E+OO 6.36E-Ol pCi/gDry 239.15 g dry 

1N-54 2007 3.59E-02 4.27E-02 7.58E-02 pCi/gDry 239.15 gdry 

0-58 2007 -4.57E-02 4.71E-02 7.00E-02 pCi/gDry 239.15 gdry 

E-59 2007 -6.05E-02 1.05E-Ol 1.59E-01 pCi/gDry 239.15 gdry 

0-60 2007 2.60E-02 4.07E-02 7.38E-02 pCi/gDry 239.15 gdry 

N-65 2007 -3.34E-02 1.13E-01 l.SOE-01 pCi/gDry 239.15 gdry 

R-95 2007 6.36E-02 8.87E-02 1.56E-01 pCi/gDry 239.15 gdry 

U-103 2007 -4.24E-03 5.07E-02 8.0SE-02 pCi/gDry 239.15 g dry 
U-106 2007 1.51E-02 3.57E-01 6.00E-01 pCi/gDry 239.15 gdry 

131 2007 3.22E-02 1.70E-01 2.SOE-01 pCi/gDry 239.15 gdry 

S-134 2007 l.47E-02 4.64E-02 6.99E-02 pCi/gDry 239.15 gdry 

S-137 2007 2.31E-01 8.63E-02 6.60E-02 pCi/gDry 239.15 gdry 

A-140 2007 3.73E-01 3.47E-Ol 6.30E-01 pCi/gDry 239.15 gdry 

E-141 2007 5.31E-02 8.05E-02 1.39E-01 pCi/gDry 239.15 gdry 

E-144 2007 -1.0lE-01 2.59E-01 4.29E-01 pCi/gDry 239.15 gdry 

L-208 2007 1.16E+OO 2.78E-Ol 2.17E-01 pCi/gDry 239.15 g dry 
B-212 2007 1.40E+OO l.31E-Ol 1.12E-Ol pCi/gDry 239.15 g"dry 

I-214 2007 1.21E+OO l.89E-Ol l.43E-Ol pCi/gDry 239.15 g dry 

I-212 2007 2.16E+OO 1.08E+OO 8.52E-01 pCi/gDry 239.15 gdry 

B-214 2007 1.28E+OO 1.41E-01 l.46E-Ol pCi/gDry 239.15 g dry 

C-228 2007 1.77E+OO 3.18E-01 2.09E-Ol pCi/gDry 239.15 g dry 

EI-234 2007 1.78E+OO l.19E+OO 4.43E+o0 pCi/gDry 239.15 g dry 

-235 2007 2.32E-Ol 9.53E-02 4.35E-01 pCi/gDry 239.15 gdry 

'lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Ana!yte uot detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 26.05 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M u 
11125/13 15 M + 

11101113 12:36 11/18/13 7200 Sec u 
11101113 12:36 11/18/13 7200 Sec + 

11/01113 12:36 11/18113 7200 Sec u 
11101113 12:36 11/18/13 7200 Sec u 
11101/13 12:36 11118/13 7200 Sec u 
11/01113 12:36 11/18/13 7200 Sec u 
11/01113 12:36 11/18/13 7200 Sec u 
11101/13 12:36 11/18/13 7200 Sec u 
11/01/13 12:36 11/18113 7200 Sec u 
11101113 12:36 11118/13 7200 Sec u 
11/01/13 12:36 11/18/13 7200 Sec u 
11/01/13 12:36 11/18/13 7200 Sec u 
11/01/13 12:36 11/18/13 7200 Sec + 

11/01/13 12:36 11/18/13 7200 Sec u 
11/01113 12:3-6 11118/13 7200 Sec u 
11/01/13 12:36 11/18113 7200 Sec u 
11/01/13 12:36 11/18/13 7200 Sec + 
11/01/13 12:36 11/18/13 7200 Sec + 

11101113 12:36 11118113 7200 Sec + 
11101113 12:36 11118/13 7200 Sec + 
11/01/13 12:36 11118113 7200 Sec + 

11101113 12:36 11118/13 7200 Sec + 
11101/13 12:36 11/18/13 7200 Sec u 
11/01113 12:36 11/18/13 7200 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 
L56754 Page 13of16 
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• Report ot9alysis 
12/27/13 09:24 

L56754 
Chase Environmental Group, Inc. 

Project Manager 

Sample ID: C1309025-G304-012 
Station: 

Description: 

LIMS Number: L56754-12 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -l.09E-01 4.39E-Ol 
[-3 2003 -5.05E-02 4.18E-Ol 
E-7 2007 l.89E-01 2.36E-01 
.-40 2007 1.15E+OO 4.89E-01 
IN-54 2007 -8.lIE-03 2.44E-02 
0-58 2007 l.65E-02 2.40E-02 
E-59 2007 3.74E-03 5.17E-02 
0-60 2007 -l.98E-03 2.20E-02 
N-65 2007 -8.44E-02 5.68E-02 
R-95 2007 4.08E-02 4.42E-02 
U-103 2007 -5.21E-03 2.76E-02 
U-106 2007 l.17E-Ol 2.0lE-01 
131 2007 -l.89E-02 9.45E-02 
S-134 2007 7.13E-03 2.53E-02 
S-137 2007 -l.92E-02 2.29E-02 
A-140 2007 2.23E-02 I.93E-Ol 
E-141 2007 l.38E-03 4.38E-02 
E-144 2007 -7.48E-02 l.33E-Ol 
L-208 2007 2.lOE-01 9.91E-02 
B-212 2007 8.59E-02 5.78E-02 
1-214 2007 2.41E-Ol 9.14E-02 
I-212 2007 -l.08E-Ol 2.96E-Ol 
B-214 2007 2.45E-01 6.97E-02 
H-234 2007 7.66E-Ol 6.24E-Ol 
-235 2007 l.91E-02 4.31E-02 

1Jag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.28E-Ol 
6.97E-01 
4.06E-01 
3.20E-01 
3.90E-02 
4.23E-02 
8.43E-02 
3.61E-02 
7.57E-02 
7.95E-02 
4.40E-02 
3.54E-01 
1.54E-01 
3.78E-02 
3.56E-02 
3.lSE-01 
7.12E-02 
2.09E-01 
1.12E-01 
5.41E-02 
7.47E-02 
4.84E-Ol 
7.38E-02 
2.00E+OO 
2.34E-01 

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

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 12:44 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g 3.0332 
pCi/g 3.0332 

pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/g Dry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 
pCi/gDry 357.58 

J* 
Iigh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

:pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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Aliquot 
Units 

-
gwet 
gwet 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
gdry 
g dry 
g dry 
gdry 
gdry 
gdry 
gdry 
g dry 
gdry 
g dry 
g dry 
g dry 
gdry 
gdry 
g dry 

4~ TELEDYNE. 
"""" BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 9.06 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M u 
11/26/13 15 M u 

11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec + 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 

-
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18113 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec + 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec + 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 Sec + 
11/01/13 12:44 11/18/13 7200 Sec u 
11/01/13 12:44 11/18/13 7200 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. C1309025-04 ~0 
·. ~Ll • b 1 · Chase Environmental Group, Inc. 

109 Flint Road 
Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 -c 

\N \\'33D 2 g 
Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp en <!) (l) 

Page 1of1 ::J :2 v 

Address: 109 Flint Road Sampler (Print Name): N/A C'" (") C3 
(l) I :::::i 

a: I z 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver en -.. '-' 

'iii "<t' ~ Purchase 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown >- ..-- Cl) 

(ij 0 co Order#: N/A c E 
Fax: 865-481-8818 <( 

E 
co 

Field Sample ID Sample Sample Sample Number of C..9 Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. (to be completed by lab) 

C 1309025-G304-001 11-1-13 !\.:> .. - Soil 1 x x Standard TAT, MDC< 1 pCi/g 

C 1309025-G304-002 11-1-13 \ 11..z_ Soil 1 x x " 

C 1309025-G304-003 11-1-13 \ 'le, ' Soil 1 x x " 

C 1309025-G304-004 11-1-13 j 1...l-7 Soil 1 x x " 

C 1309025-G304-005 11-1-13 11)g Soil 1 x x " 

C 1309025-G304-006 11-1-13 I 1t-/ ?../ Soil 1 x x " 

C 1309025-G304-007 11-1-13 11rs- Soil 1 x x " 

C 1309025-G304-008 11-1-13 j.113 Soil 1 x x " 

C 1309025-G304-009 11-1-13 I .lJ..ll Soil 1 x x " 

C 1309025-G304-01 0 11-1-13 id-J..7 Soil 1 x x " 

C 1309025-G304-011 11-1-13 1J.. H' Soil 1 x x " 

C 1309025-G304-012 11-1-13 ) .l s.f~ Soil 1 x x " 

R8?J~SignWI Received by: (Signature) Date: Time: Sample Custodian Remarks (Completed By laboratory): 

~ _;t, , 
QA/QC level Turnaround 

Relinquished bf: (Signature) Received by: (Signature) Date: Time: 
Level I i Routine i 

/l Level II 1 24 Hour i 
Relinquished by: (Signature) (Ranature) : .. Date: Time: Level Ill i 1 Week i 

~ ;.~ . .+---....- 1//f;/j ;1:zo Other i Other : ' "' /~,} ,,. .......... 

L56754 Page 15 of 16 



11/07/13 07:13 Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

SR#: SR37203 
Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #L56754 

nitiated By: KTHURMAN 
Init Date: 11/06/13 Receive Date: 11/06/13 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 

Notify Corrunent: 

Client Response 

Person Responding: 

Response Date: 
Response Method: 

Response Corrunent 

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 

• 
L56754 Page 16of16 



• 

• 

• 

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

Oak Ridge, 1N 37830 

.IJl~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

12/26/2013 

LIMS #: L56756 

Project JD#: CH085-3EUNNM0-09 

Received: 11/06/2013 

Delivery Date: 12/06/2013 

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 Laboratory ID Station ID (if applicable) 
Cl309025-L001-001-SL L56756-1 
Cl309025-L001-001-SO L56756-2 
C 1309025-LOO 1-002-SL L56756-3 
Cl309025-L001-002-SO L56756-4 
Cl309025-L001-003-SL L56756-5 
Cl309025-L001-003-SO I L56756-6 
Cl309025-L001-004-SL i L56756-7 
Cl309025-L001-004-SO L56756-8 

Page 1of10 
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• 

! 
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• 

• 

Client ID 
C 1309025-LOO 1-005-SL 

C 1309025-LOO1-005-SO 

C1309025-L001-006-SL 

C1309025-LOO 1-006-SO 

C1309025-L001-007-SL 

C1309025-L001-007-SO 

Cl309025-L001-008-SL 

C 1309025-LOO 1-008-SO 

Cl309025-LOO 1-009-SL 

C 1309025-LOOl-009-SO 

C 1309025-LOO 1-010-SL 

C 1309025-LOO 1-010-SO 

C1309025-L001-011-SL 

C1309025-L001-0ll-SO 

Cl309025-L001-012-SL 

Cl309025-L001-012-SO 

4~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (if applicable) 
L56756-9 

L56756-10 

L56756-ll 

L56756-12 

L56756-13 

L56756-14 

L56756-15 

L56756-16 

L56756-17 

L56756-18 

L56756-19 
i L56756-20 I 

L56756-21 

L56756-22 

L56756-23 

L56756-24 

This report shall not be reproduced or distributed except in its entirety . 
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• 
Sample ID: C1309025-L001-001-SL 

Station: 
Description: 

LIMS Number: L56756-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

'.-14 2003 -4.0lE-01 4.0lE-01 6.81E-01 
[-3 2003 -2.lOE-02 3.74E-01 6.20E-01 

Sample ID: C1309025-L001-001-SO 
Station: 

Description: 

LIMS Number: L56756-2 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

'.-14 2003 -3.53E-01 3.83E-01 6.48E-Ol 
l-3 2003 -l.99E-02 3.56E-01 5.90E-01 

Sample ID: C1309025-L001-002-SL 
Station: 

Description: 

LIMS Number: L56756-3 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 -4.31E-01 4.26E-01 7.22E-Ol 
-3 2003 -2.25E-01 3.74E-01 6.57E-Ol 
--

11agValues 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

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

Report o:Aalysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 13:24 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2432 gwet 
pCi/g 3.2432 gwet 

Collect Start: 11/02/2013 13:24 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.4081 gwet 
pCi/g 3.4081 gwet 

Collect Start: 11/02/2013 13:29 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0572 gwet 
pCi/g 3.0572 gwet 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
)pee = MDC exceeds customer technical specification 

Low recovery 
I High recovery 

folded text indicates reportable value. 
Page 3of10 

4~ TELEDYNE. 
~""' BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M U\ I 
11/26/13 15 M U/ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M u1 I 
11/26/13 15 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M u1 
11/26/13 15 M u1 

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

I 
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 
L56756 Page 3 of 13 
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• 
Project Manager 

Sample ID: C1309025-L001-002-SO 
Station: 

Description: 

LIMS Number: L56756-4 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -7.16E-02 4.llE-01 
1-3 2003 -2.39E-02 3.73E-Ol 

Sample ID: C1309025-L001-003-SL 
Station: 

Description: 

LIMS Number: L56756-5 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2.003 -l.56E-01 4.08E-Ol 
-3 2003 2.19E+OO 5.62E-01 

Sample ID: C1309025-L001-003-SO 
Station: 

Description: 

LIMS Number: L56756-6 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -5.80E-Ol 4.09E-01 
-3 2003 2.14E+OO 5.71E-01 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.80E-Ol 
6.19E-01 

MDC 

6.80E-01 
6.19E-01 

MDC 

7.02E-Ol 
6.39E-01 

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

Report ot9alysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 13:29 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2447 gwet 
pCi/g 3.2447 gwet 

Collect Start: 11/02/2013 13:33 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2465 gwet 
pCi/g 3.2465 gwet 

Collect Start: 11/02/2013 13:33 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1464 gwet 
pCi/g 3.1464 gwet 

J* 
Iigh 
:pee 

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

lolded text indicates reportable value. 
Page4 oflO 

4~ TELEDYNE I 
~~ BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M U\ I 
11/26/13 15 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23/13 30 M U\ I 
11/26/13 15 M +I I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date 

I 
Date Time Units Flag Values 

11/23/13 30 M U\ 
11/26/13 15 M +I 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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: C1309025-L001-004-SL 
Station: 

Description: 

LIMS Number: L56756-7 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

'.-14 2003 -3.58E-01 4.09E-Ol 
[-3 2003- 1.85E+OO 5.44E-01 

Sample ID: C1309025-LOOl-004-SO 
Station: 

Description: 

LIMS Number: L56756-8 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

'.-14 2003 -5.03E-Ol 4.20E-01 
[-3 2003 -1.61E-Ol 3.78E-01 

Sample ID: Cl309025-L001-005-SL 
Station: 

Description: 

LIMS Number: L56756-9 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 9.13E-02 4.24E-01 

-3 2003 -2.23E-01 3.59E-Ol 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

6.92E-01 
6.29E-01 

MDC 

7.16E-Ol 
6.52E-01 

MDC 

6.94E-Ol 
6.32E-Ol 

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

Report oealysis 
12/26/13 15: 17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 13:38 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1924 gwet 
pCi/g 3.1924 gwet 

Collect Start: 11/02/2013 13:38 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0827 gwet 
pCi/g 3.0827 gwet 

Collect Start: 11/02/2013 14:00 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1813 gwet 
pCi/g 3.1813 gwet 

I* 
Iigh 
:pee 

Compound/ Analyte not detected. Peak: not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 
MDC exceeds customer technical specification 
Low recovery 
High recovery 

folded text indicates reportable value. 
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4~ TELEDYNE. 
,.-.iii BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

-- --
11/23/13 30 M U\ I 
11126il3 15 M +I I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference 

I 
Count Count Count 

Date Date Time Units Flag Values 

11/23/13 30 M u1 I 
11/26/13 15 M U[ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

i 1/23/13 30 M U[ 
11/26/13 15 M U[ 

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

I 
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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• 
:>roject Manager 

Sample ID: Cl309025-L001-005-SO 
Station: 

Description: 

LIMS Number: L56756-10 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -3.15E-Ol 4.27E-Ol 
:-3 2003 -2.21E-Ol 3.73E-Ol 

Sample ID: C1309025-L001-006-SL 
Station: 

Description: 

LIMS Number: L56756-l l 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -5.46E-01 4.18E-01 
:-3 2003 -2.52E-02 3.93E-01 

Sample ID: C1309025-L001-006-SO 
Station: 

Description: 

LIMS Number: L56756-12 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.15E-Ol 4.29E-01 

:-3 2003 1.89E-02 3.98E-Ol 

11agValues 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.18E-Ol 
6.54E-Ol 

MDC 

7.16E-01 
6.SlE-01 

MDC 

7.18E-01 
6.53E-Ol 

Activity concentration exceeds MDC and 3 sigma; peak identified(garnma only) 

Report oAalysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 14:00 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0745 gwet 
pCi/g 3:0745" gwet 

Collect Start: 11/02/2013 14:06 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0847 gwet 
pCiJg 3.0847 gwet 

Collect Start: 11/02/2013 14:06 
Collect Stop: 

Receive Date: 11106/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0765 gwet 
pCi/g 3.0765 gwet 

J* 
figh 
>pee 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 
MDC exceeds customer technical specification 
Low recovery 

f = High recovery 

Jolded text indicates reportable value. 
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4~ TELEDYNE. 
,."1111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11123/13 30 M UI I 
11126/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/23113 30 M u1 I 
l l/i67i3 U/ 

-
I 15 M 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date I Date Time Units Flag Values 

11/23113 30 M u1 
11/26/13 15 M UI 

No = Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I 
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 
L56756 Page 6 of 13 
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• 
>roject Manager 

Sample ID: C1309025-L001-007-SL 
Station: 

Description: 

LIMS Number: L56756-13 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -1.79E-01 4.73E-Ol 
-3 2003 3.60E+OO 7.94E-01 

Sample ID: Cl309025-LOO 1-007-SO 
Station: 

Description: 

LIMS Number: L56756-14 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.87E-01 4.57E-01 
-3 2003 1.16E+OO 6.42E-Ol 

Sample ID: Cl309025-L001-008-SL 
Station: 

Description: 

LIMS Number: L56756-15 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 3.45E-Ol 5.65E-Ol 
-3 2003 3.lOE+OO 8.28E-01 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.94E-01 
8.65E-01 

MDC 

7.79E-Ol 
8.93E-01 

MDC 

9.0lE-01 
9.65E-01 

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

Report oAalysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

CollectStart: 11/02/201314:12 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.74 gwet 
pCi/g RI 3.4545 gwet 

Collect Start: 11/02/2013 14:12 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

·-
pCi/g R2 3.815 gwet 
pCi/g Rl 3.3451 gwet 

Collect Start: 11/02/2013 14:14 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.296 gwet 
pCi/g RI 3.0961 gwet. 

f* 
[igh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma. 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

~olded text indicates reportable value. 
Page 7 of IO 

4~ TELEDYNE. 
,."'Ill BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/17/13 15 M UI I 
11/26/13 15 M +1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/17/13 15 M DI I 
11/26/13 15 M +I I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/17/13 15 M U/ 
11/26/13 15 M +I 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 
L56756 Page 7 of 13 
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• 
Jroject Manager 

Sample ID: C1309025-LOO 1-008-SO 
Station: 

Description: 

LIMS Number: L56756-16 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -8.41E-Ol 4.54E-Ol 
-3 2003 i.87E-02 5.83E-01 

Sample ID: C1309025-L001-009-SL 
Station: 

Description: 

LIMS Number: L56756-17 

SOP#I 
Activity Uncertainty 

Radionuclide Cone 2 Sigma 

-14 2003 -4.9SE-OI 5.00E-01 
-3 2003 -3.65E-01 5.65E-Ol 

Sample ID: C1309025-L001-009-SO 
Station: 

Description: 

LIMS Number: L56756-18 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.85E-01 5.0lE-01 

-3 2003 1.32E+OO 6.90E-Ol 

lag Values 
T Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.24E-Ol 
9.56E-01 

MDC 

8.68E-01 

9.89E-01 

MDC 

8.50E-01 
9.51E-Ol 

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

Report oAalysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 14:14 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.607 gwet 
pCi/g Rl 3.1251 gwet 

Collect Start: 11/02/2013 14:24 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.424 gwet 
pCi/g Rl 3.0206 gwet 

Collect Start: 11/02/2013 14:24 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.495 gwet 
pCi/g Rl 3.1426 gwet 

T* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 8of10 

4~ TELEDYNE. 
~'1111111 BROWN ENGi EERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12717/13 15 M U[ I 
11126/13 15 M U[ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12117/13 15 M U[ I 
11/27/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/17/13 15 M u1 
11127/13 15 M +[ 

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 
L56756 Page 8 of 13 
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• Report ot9alysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

:>roject Manager 

Sample ID: C1309025-LOO 1-010-SL 
Station: 

Description: 

LIMS Number: L56756-19 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -4.77E-01 5.07E-01 

.-3 2003 3. l lE-01 6.15E-01 

Sample ID: C1309025-L001-010-SO 
Station: 

Description: 

LIMS Number: L56756-20 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -6.35E-Ol 4.39E-01 

-3 2003 -3.42E-01 5.17E-Ol 

Sample ID: C1309025-L001-011-SL 
Station: 

Description: 

LIMS Number: L56756-21 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -3.15E-Ol 4.62E-01 
-3 2003 -2.97E-01 5.40E-01 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.78E-Ol 
9.67E-01 

MDC 

7.SlE-01 
9.07E-01 

MDC 

7.89E-01 
9.38E-Ol 

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

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 14:28 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g R2 3.382 
pCi/g RI 3.0894 

Collect Start: 11/02/2013 14:28 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g R2 3.805 
pCi/g Rl 3.2934 

Collect Start: 11/02/2013 14:31 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot 
Units # Volume 

pCi/g R2 3.767 
pCi/g Rl 3.1865 

J* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

·pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

iolded text indicates reportable value. 
Page 9 oflO 

Aliquot 
Units 

gwet 
gwet 

Aliquot 
Units 

gwet 
gwet 

Aliquot 
Units 

gwet 
gwet 

4~ TELEDYNE I 
,.~ BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/17/13 15 M UI I 
11127/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/i 7/13 15 M Uj I 
11/27/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12/17/13 15 M u1 
11/27/13 15 M Uj 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I 
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 

L56756 Page 9 of 13 
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• 
:>roject Manager 

Sample ID: Cl309025-L001-0l 1-SO 
Station: 

Description: 

LIMS Number: L56756-22 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -3.88E-01 4.54E-01 
-3 2003 -5.23E-01 5.46E-01 

Sample ID: Cl309025-L001-012-SL 
Station: 

Description: 

LIMS Number: L56756-23 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -6.17E-01 4.65E-01 
-3 2003 -6.92E-Ol 4.51E-Ol 

Sample ID: C1309025-L001-012-SO 
Station: 

Description: 

LIMS Number: L56756-24 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -7.84E-01 4.71E-01 

-3 2003 -l.52E-Ol 5.l lE-01 
-

lag Values 
J Compound/ Analyte not detected ( < MDC) or less than 3 sigma 

MDC 

7.83E-Ol 
9.84E-01 

MDC 

8.21E-01 
8.58E-Ol 

MDC 

8.47E-Ol 
8.65E-01 

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

Report of.alysis 
12/26/13 15:17 

L56756 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11102/2013 14:31 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.795 gwet 
·-·-·· 

pCi/g Rl 3.0353 gwet 

Collect Start: 11/02/2013 14:38 
Collect Stop: 

Receive Date: 11106/2013 

Run Aliquot Aliquot 
Units # Volume Units 

-
pCi/g R2 3.617 gwet 
pCi/g Rl 3.4801 gwet 

Collect Start: 11102/2013 14:38 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g R2 3.509 gwet 
pCi/g Rl 3.4532 gwet 

J* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

,pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 10 oflO 

4~ TELEDYNE • 
,.'11111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date I Date Time Units Flag Values 

12/17/13 15 M u1 I 
11127113 15 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12117/13 15 M UI I 
11/27/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

12117/13 15 M u1 
11/27/13 15 M u1 

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 
L56756 Page 10 of 13 
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• Chain of Custody Record 

Project Name: MU Sinclair Farm Phase 4 Project Number: C1309025 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp 

Address: 109 Flint Road Sampler (Print Name): N/A 

Oak Ridge, TN 37830 Shipment Method: Hand Deliver 

Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown 

Fax: 865-481-8818 

Field Sample ID Sample Sample Sample 
Date Time Matrix 

C 1309025-L001-001-SL 11-2-13 I .., -, y. 
~. ' ; .• ~,r_...,. 

Soil 

C 1309025-LOO 1-001-SO 11-2-13 \ 31-4- Soil 

C 1309025-L001-002-SL 11-2-13 I "2."'2..J~ •'l Soil 
~..c..J'V 

C 1309025-L001-002-SO 11-2-13 LJ3Q-15 ~c, Soil 
v 

C 1309025-L001-003-SL 11-2-13 1Js3 Soil 

C 1309025-LOO 1-003-SO 11-2-13 I))] Soil 

C1309025-L001-004-SL 11-2-13 13'3.R Soil 

C1309025-L001-004-SO 11-2-13 j)3g' Soil 

C1309025-L001-005-SL 11-2-13 }4!J £> Soil 

C 1309025-LOO 1-005-SO 11-2-13 /'too Soil 

C 1309025-L001-006-SL 11-2-13 life 6 Soil 

C 1309025-L001-006-SO 11-2-13 I 4 Db Soil 

C 1309025-L001-007-SL 11-2-13 lit l 2. Soil 

C 1309025-LOO 1-007 -SO 11-2-13 1412. Soil 

C 1309025-LOO 1-008-SL 11-2-13 l 41l/ Soil 

C 1309025-LOO 1-008-SO 11-2-13 1411..1 Soil 

Rel~:y:(~· Received by: (Signature) 

' trri"J, V 
Rel1f'fq(Jished O{(Signature) Received by: (Signature) 

J"11 
Relinquished by: (Signature) \ R11:eived by~ (~ign~~ 

--~fli.~ < 1 .. -~-·----:.-

• No. C1309025-05 

-0 
Q) -(/) Q) 
::i 
O" ("() 
(!) ± 0::: 
(/) 

.._ 
"iii -.;f" 
>- ..-
ro I 

c: () 
<( 

Number of 
Containers 

1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 
1 x 

Date: Time: 

Date: Time: 

Date: Time: 

~ ( /fJ/1J 11 '2-t 

lS·~15G 
\N 1-\ ?> ') !?> 

• Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 

Page 1 off. 

Purchase 
Order#: N/A 

Comments, Special Lab Sample ID 
Instructions, etc. (to be completed bv lab) 

Standard TAT, MDC< 1 pCi/g 

" 
" 

" 

" 

" 

" 

" 
" 

" 
" 
" 

" 

" 

" 

" 

QA/QC level Turnaround 

Level I T Routine 1 
Level II i 24 Hour i 
Level Ill T 1 Week T 

Other i Other 

L56756 Page 11 of 13 



• • • Chain of Custody Record No. C1309025-05 Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 "O 
(I) 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp "iii 
(I) 

Page f of f :J 

Address: 109 Flint Road Sampler (Print Name): N/A C" ('I') 
(I) I 

0::: I 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver <I) -.. 

'(ii '<l' Purchase >. ~ 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown (ij I 

Order#: N/A c 0 
Fax: 865-481-8818 <( 

Field Sample ID Sample Sample Sample Number of Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. (to be completed bv lab) 

C 1309025-LOO 1-009-SL 11-2-13 l4l4 Soil 1 x Standard TAT, MDC< 1 pCi/g 

C 1309025-LOO 1-009-SO 11-2-13 142.L/ Soil 1 x " 

C1309025-L001-010-SL 11-2-13 142g Soil 1 x " 
C 1309025-LOO 1-010-SO 11-2-13 llf iq Soil 1 x " 

C 1309025-LOO 1-011-SL 11-2-13 143} Soil 1 x " 

C 1309025-LOO 1-011-SO 11-2-13 Ill ~i Soil 1 x " 
C1309025-L001-012-SL 11-2-13 I~ s<t Soil 1 x " 

C1309025-L001-012-SO 11-2-13 14 '3iS Soil 1 x " 

~~:;;#~ 
Received by: (Signature) Date: Time: 11-2-13 

\... . . ( QA/QC level Turnaround 
Relinquish~'by: (SignaYure) Received by: (Signature) Date: Time: 

Level I I Routine I 
/) Level II I 24 Hour I 

Relinquished by: (Signature) ~~=it~d by: ).S,(9nature~/d~- --
Date: Time: Level Ill I 1 Week 1 

-;jf1/l~, ---- 11/b/13 I !-'Lo Other 1 Other 



SR #: SR37205 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

11/06/13 15:04 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #L56756 

itiated By: KTHURMAN 
Init Date: 11/06/13 Receive Date: 11/06/13 

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 TEE and shippers name, NA 
address and phone number 

11 Paperwork shows sample quantity NA 
information 

• 
L56756 Page 13 of 13 
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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#: 

04/18/2014 

L58122 

CH085-3EMUSINC-13 

03/20/2014 

04/19/2014 

Cl309025-08 

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. 

Cross Reference Table 

I Client ID Laboratory ID Station ID (ifaoolicable) 

I C 1309025-LOO 1-003-S0-0206 L58122-l 
' Cl309025-L001-007-S0-0306 L58122-2 i 
l Cl309025-L001-Jl3-SL L58122-3 ; 
j C1309025-LOO l-Jl3-S0-0003 L58122-4 
' 
' 

Cl309025-L001-Jl4-SL L58122-5 

l C 1309025-LOO1-Jl 4-S0-0003 L58122-6 

Cl309025-L001-Jl5-S0-0001 L58122-7 

I Cl309025-L001-Jl5-S0-0102 L58122-8 
'---

Page 1 of5 
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• 

• 

• 

Client ID 
Cl309025-L001-J16-SL 

Cl309025-L001-S0-0001 

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

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID if licable) 
L58122-9 

L58122-10 

This report shall not be reproduced or distributed except in its entirety . 
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L58122 2 of? 



• 
Sample ID: Cl309025-L001-003-S0-0206 

Station: 
Description: 

LIMS Number: L58122-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-3 2003 1.48E+OO 4.24E-Ol 5.26E-Ol 

Sample ID: C1309025-L001-007-S0-0306 
Station: 

Description: 

LIMS Number: L58122-2 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-3 2003 4.66E-Ol 3.42E-01 5.04E-01 

Sample ID: C1309025-L001-J13-SL 
Station: 

Description: 

LIMS Number: L58122-3 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-3 2003 2.70E-Ol 3.42E-Ol 5.28E-01 
Sample ID: Cl309025-LOO 1-J13-S0-0003 

Station: 
Description: 

LIMS Number: L58122-4 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-3 2003 3.22E-Ol 3.1 IE-01 4.70E-01 

'lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

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

Report ot9alysis 
04/18/14 12:41 

L58122 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/13/2014 12:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

--- , 

pCi/g 3.2 gwet 

Collect Start: 03/13/2014 12:00 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

-- . -
pCi/g 3.34 gwet 

Collect Start: 03/13/2014 09:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.19 gwet 
Collect Start: 03/13/2014 09:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.58 gwet 

J* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Iigh = Activity concentration exceeds customer reporting value 
;pee = MDC exceeds customer technical specification 

Low recovery 
I = High recovery 

:folded text indicates reportable value. 
Page 3 of5 

4~ TELEDYNE I 
~'llllll BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M +I I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M DI I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count 
Date Date Time 

Count I 
Units Flag Values 

04/18/14 30 M uJ 

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

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 

L58122 3 of 7 
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• Report o:Aalysis 
04/18/14 12:41 

L58122 
Chase Environmental Group, Inc. 

Project Manager CH085-3EMUSINC-13 

Sample ID: C1309025-LOO 1-Jl 4-SL Collect Start: 03/13/2014 09:45 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58122-5 

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

[-3 2003 3.79E-01 3.55E-01 5.36E-Ol pCi/g 3.14 gwet 

Sample ID: C1309025-L001-J14-S0-0003 Collect Start: 03/13/2014 09:45 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58122-6 

Activity Uncertainty 
I R~n Aliquot Aliquot 

Radionuclide SOP# Cone 2 Sigma MDC Units Volume Units 

[-3 2003 7.49E-01 3.78E-01 5.29E-01 pCi/g 3.18 gwet 
Sample ID: C1309025-L001-J15-SO-OOO 1 Collect Start: 03/13/2014 13:00 

Station: Collect Stop: 
Description: Receive Date: 03/20/2014 

LIMS Number: L58122-7 

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

[-3 2003 6.07E-01 3.69E-Ol 5.3 lE-01 pCi/g 3.17 gwet 

Sample ID: C1309025-L001-J15-S0-0102 Collect Start: 03/13/2014 13:00 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58122-8 

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

[-3 2003 1.67E-01 3.06E-01 4.82E-01 pCi/g 3.49 gwet 

=<Jag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
cligh = Activity concentration exceeds customer reporting value 
)pee = MDC exceeds customer technical specification 

Low recovery 
cl = High recovery 

Bolded text indicates reportable value. 
Page4 of5 

4 ... TELEDYNE • 
"""' BROWN ENGi EERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

' 
04/18/14 30 M U[ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M +I I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M +I I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M U[ 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

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 

L58122 4 of 7 
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• 
Project Manager 

Sample ID: C1309025-L001-J16-SL 
Station: 

Description: 

LIMS Number: L58122-9 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

[-3 2003 8.17E-01 3.91E-Ol 

Sample ID: C1309025-L001-S0-0001 
Station: 

Description: 

LIMS Number: L58122-10 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

[-3 2003 2.14E+OO 4.59E-Ol 

'lag Values 
J Compound/ Analyte not detected ( < MDC) or less than 3 sigma 

MDC 

5.43E-Ol 

MDC 

5.19E-01 

f- Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 

Report o&alysis 
04/18/14 12:41 

L58122 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/13/2014 10:30 

Collect Stop: 
Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1 gwet 

Collect Start: 03/13/2014 10:30 

Collect Stop: 
Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.24 gwet 

J* 
-Iigh 
ipec 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 
MDC exceeds customer technical specification 
Low recovery 

-I = High recovery 

Bolded text indicates reportable value. 
Page 5 of5 

4~ TELEDYNE. 
~~ BROWN ENG EERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M +I I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/18/14 30 M +I 

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

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 

L58122 5 of? 
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• • Chain of Custody Record 
No. C1309025-08 

Project Name: MU Sinclair Farm Phase 4 Project Number: C1309025 -0 
(]) 

Sampler (Print Name): B('"(.,..icl. .,._J {\/\ i 1..-t.. -Send Report To: Dave Culp, dculp@chaseenv.com en 
(]) 
::::i 

Address: 109 Flint Road Sampler (Print Name): N/A C" 
(]) 

0::: ('i) 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver en I 

"iii :c 
>. 

Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown -ro 
c 

Fax: 865-481-8818 <( 

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

C1309025-L001-003-S0-0206 3/13/14 1230 Soil 1 x 
C 1309025-LOO 1-007 -S0-0306 3/13/14 1200 Soil 1 x 
C 1309025-L001-J 13-SL 3/13/14 0930. Soil 1 x 
C 1309025-LOO 1-J 13-S0-0003 · 3/13/14 0930 Soil I x 
C 1309025-L001-J 14-SL 3/13/14 0945 Soil 1 x 
C 1309025-LOO 1-J 14-S0-0003 3/13/14 0945 Soil I x 
C 1309025-LOO 1-J 15-S0-0001 3/13/14 1300 Soil 1 x 
C 1309025-LOO 1-J 15-SO-O 102 3/13/14 1300 Soil 1 x 
C 1309025-LOO 1-J 16-SL 3/13/14 1030 Soil I x 
C 1309025-LOO 1-J 16-S0-0001 3/13/14 1030 Soil 1 x 

Relinquished by: (Signature) 

R~~ 
Date: Time: 

R/.. 3/c..o/i't IS~c) 
,- v- 7\. 

Relinquished br,'(Signature) Received by: (Signature) Date: Time: 

d~ i/ . --+ ':: 1 !) - 3/z~r /h6b ~Lt.~/ { ,.,Jt,,lv- ' 
Relinquished by: (Signature) Received by: (~ature) .j 

~-

Date: Time: 

L '-)t/·J--d- CAtot5- 5& fv\Hi 1 ne 
Chase Environmental Group, Inc. 

109 Flint Road 
Oak Ridge, TN 37830 L \ h .! {" 

V\J ,') 
:.:':.' 
k_,.,..,.~ 

Page 1 of 1 

Purchase 
Order#: N/A 

Comments, Special Lab Sample ID 
Instructions, etc. (to be completed bv lab l 

Standard TAT, MDC< 1 pCi/g 

" 

" 
II 

II 

II 

II 

II 

" 

" 

QA/QC level Turnaround 

Level I 1 Routine 1 
Level II I 24 Hour I 
Level Ill I 1 Week I 

Other I Other 

L58122 6 of 7 



SR #: SR38498 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

03/24/14 15:26 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #LS8122 

nitiated By: KTHURMAN 
I nit Date: 03/21/14 Receive Date: 03/20/14 

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 

• 
L58122 7 of 7 
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• 

• 

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

Oak Ridge, TN 37830 

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

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

LIMS#: 

Project ID#: 

Received: 

Delivery Date: 

P.O.#: 

Release#: 

SDG#: 

11/26/2013 

L56757 

CH085-3EUNIVM0-09 

11/06/2013 

12/06/2013 

SIGNED QUOTE 

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. 

Ko&1t.~ 
Keith Jeter tl 
Operations Manager 

Client ID 
Cl309025-L002-001-SL 

C 1309025-L002-001-SO 
C 1309025-L002-002-SL 

Cl309025-L002-002-SO 

C1309025-L002-003-SL 
C1309025-L002-003-SO 

C1309025-L002-004-SL 
C 13 09025-L002-004-SO 

Cross Reference Table 

Laboratory ID 
L56757-1 

I L56757-2 

L56757-3 
L56757-4 

L56757-5 

L56757-6 
L56757-7 

L56757-8 

Page 1of12 

Station ID (ifaoolicable) 

L56757 Page 1 of 15 

I 

I 



• 
! 
i 

! 
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• 

• 

Client ID 
C 1309025-L002-005-SL 

Cl309025-L002-005-SO 

C 1309025-L002-006-SL 

C 1309025-L002-006-SO 

C1309025-L002-007-SL 

C1309025-L002-007-SO 

C 1309025-L002-008-SL 

C 1309025-L002-008-SO 

C 13 09025-L002-009-SL 

C 1309025-L002-009-SO 

C1309025-L002-010-SL 

C 1309025-LOOZ-O 10-SO 

C1309025-L002-01 l-SL 

C1309025-L002-011-SO 

C1309025-L002-012-SL 

Cl309025-L002-012-SO 

C1309025-L002-J13-SL 

C1309025-L002-J13-SO 

C 1309025-LOOZ-Jl 4-SL 

C 1309025-LOOZ-Jl 4-SO 

C1309025-L002-J15-SL 

C1309025-L002-Jl5-SO 

4~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (if applicable) 
L56757-9 

L56757-10 

L56757-ll 

L56757-12 

L56757-13 ! 

L56757-14 

L56757-15 

L56757-16 

L56757-17 

L56757-18 

L56757-19 

L56757-20 

L56757-21 ! 
L56757-22 

L56757-23 

L56757-24 

L56757-25 

L56757-26 

L56757-27 

L56757-28 

L56757-29 

L56757-30 

This report shall not be reproduced or distributed except in its entirety . 
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• 
Sample ID: Cl309025-L002-001-SL 

Station: 
Description: 

LIMS Number: L56757-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 4.94E-01 5.90£-01 
-3 2003 1.74£-01 5.20E-01 

Sample ID: C1309025-L002-001-SO 
Station: 

Description: 

LIMS Number: L56757-2 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 1.29E+OO 6.20E-Ol 
-3 2003 3.49E-01 5.00E-01 

Sample ID: Cl309025-L002-002-SL 
Station: 

Description: 

LIMS Number: L56757-3 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 7.16E-01 5.97E-01 
-3 2003 -2.70E-01 4.90E-01 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

9.04E-01 
8.43E--01 

MDC 

8.55E-Ol 
7.97E--01 

MDC 

8.88E-Ol 
8.28E-01 

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

Report o.alysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 09:44 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.044 gwet 
pCi/g 3.044 gwet 

Collect Start: 11102/2013 09:44 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.219 gwet 
pCi/g 3.219 gwet 

Collect Start: 11/02/2013 09:58 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1 gwet 
pCi/g 3.1 gwet 

f* 
[igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

~olded text indicates reportable value. 
Page 3of12 

4~ TELEDYNE .a 
,.'11111 BROWN EN.RING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M u1 I 
11/26/13 30 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

--
11/25/13 10 M +I I 
11/26/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M u1 
11/26/13 30 M UI 

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

I 
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 

L56757 Page 3 of 15 
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• Report o.alysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

lroject Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-L002-002-SO Collect Start: 11/02/2013 09:58 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56757-4 

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

-14 2003 3.SOE+OO 7.16E-01 7.60E-Ol pCi/g 3.623 gwet 
-3 2003 2.49E-Ol 4.41E-01 7.0SE-01 pCi/g 3.623 gwet 

Sample ID: C1309025-L002-003-SL Collect Start: 11/02/2013 10:15 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56757-5 

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

-14 2003 4.43E+OO 7.87E-Ol 8.14E-Ol pCi/g 3.382 gwet 
-3 2003 -3.77E-Ol 4.42E-01 7.59E-01 pCi/g 3.382 gwet 

Sample ID: C1309025-L002-003-SO Collect Start: 11/02/2013 10:15 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56757-6 

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

-14 2003 1.76E+OO 6.21E-Ol 8.04E-01 pCi/g 3.423 gwet 
-3 2003 -2.70E-01 4.42E-Ol 7.SOE-01 pCi/g 3.423 gwet 

'lag Values 
T = Compound/Analyte not detected(< MDC) or less than 3 _sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
ligh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

lolded text indicates reportable value. 
Page4of12 

4~ TELEDYNE. 
,.~ BROWN ENG ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M +[ I 
11/26/13 30 M U[ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M +I I 
11/26/13 30 M Uj I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M +I 
11/26113 30 M u[ 

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

I 
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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• 
1roject Manager 

Sample ID: C1309025-L002-004-SL 
Station: 

Description: 

LlMS Number: L56757-7 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 2.74E+OO 7.04E-Ol 
-3 2003 3.28E-01 4.88E-01 

Sample ID: C1309025-L002-004-SO 
Station: 

Description: 

LlMS Number: L56757-8 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 4.60E-01 4.67E-01 

-3 2003 2.37E-01 4.1 lE-01 

Sample ID: C1309025-L002-005-SL 
Station: 

Description: 

LlMS Number: L56757-9 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 6.1 lE-01 4.SlE-01 

-3 2003 -1.42E-Ol 3.96E-01 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.36E-Ol 
7.79E-Ol 

MDC 

7.07E-01 
6.59E-01 

MDC 

7.llE-01 
6.63E-01 

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

Report of9alysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 10:25 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.292 gwet 
pCi/g 3.292 gwet 

Collect Start: 11/02/2013 10:25 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.893 gwet 
pCi/g 3.893 gwet 

Collect Start: 11/02/2013 10:36 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.871 gwet 
pCi/g 3.871 gwet 

f* 
[igh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 5 of12 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11125/13 10 M +I I 
11/26/13 30 M DI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

l 1/25/l3 10 M DI I 
11/26/13 30 M DI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M UI 
11/26/13 30 M DI 

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

I 
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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• 
'roject Manager 

Sample ID: C1309025-L002-005-SO 
Station: 

Description: 

LIMS Number: L56757-10 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 9.51E-02 4.52E-Ol 
-3 2003 4.38E-02 4.16E-Ol 

Sample ID: C1309025-L002-006-SL 
Station: 

Description: 

LIMS Number: L56757-11 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 3.l IE-01 4.SOE-01 

-3 2003 -8.67E-02 3.66E-Ol 

Sample ID: Cl309025-L002-006-SO 
Station: 

Description: 

LIMS Number: L56757-12 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -l.37E-01 5.20E-01 

-3 2003 6.38E-Ol 5.70E-Ol 
--

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.31E-01 
6.82E-Ol 

MDC 

7.47E-01 
6.19E-01 

MDC 

8.76E-01 

8.95E-Ol 

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

Report of.lysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 10:36 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.765 gwet 
pCi/g 3.765 gwet 

Collect Start: 11/02/2013 10:46 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.682 gwet 
--

pCi/g 3.682 gwet 

Collect Start: 11/02/2013 10:46 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

---
pCi/g 3.142 gwet 
pCi/g 3.142 gwet 

I* 
Iigh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

:pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

folded text indicates reportable value. 
Page 6 of12 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M UI I 
11/26/13 30 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

---
11/25/13 10 M ti! I 

11/26/13 15 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

- il/25/13 10 M u1 
11126/13 30 M u1 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I 
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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• 
'roject Manager 

Sample ID: C1309025-L002-007-SL 
Station: 

Description: 

LlMS Number: L56757-13 

Activity Uncertainty 
bdionuclide SOP# Cone 2 Sigma 

.14 2003 6.45E-01 4.94E-01 
-3 2003 -6.15E-Ol 4.24E-Ol 

Sample ID: C1309025-L002-007-SO 
Station: 

Description: 

LlMS Number: L56757-14 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 6.08E-Ol 5.75E-Ol 
.3 2003 -4.84E-01 5.15E-01 

Sample ID: Cl309025-L002-008-SL 
Station: 

Description: 

LlMS Number: L56757-15 

Activity Uncertainty 
bdionuclide SOP# Cone 2 Sigma 

-14 2003 -2.21E-02 5.14E-01 

-3 2003 -7.48E-02 5.24E-01 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

7.28E-01 
7.44E-01 

MDC 

8.65E-Ol 
8.84E-01 

MDC 

8.SOE-01 
8.68E-Ol 

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

Report of &1ysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11102/2013 l 0:53 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.778 gwet 
pCi/g 3.778 gwet 

Collect Start: 11/02/2013 I0:53 

Collect Stop: 
Receive Date: 11106/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1807 gwet 
pCi/g 3.1807 gwet 

Collect Start: 11/02/2013 I0:57 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2385 gwet 
pCi/g 3.2385 gwet 

r* 
[igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

:aided text indicates reportable value. 
Page 7of12 

4~ TELEDYNE I 
,,~ BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 IO M u1 I 
11/26/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

-
l l/25/13 IO M u1 I 
11/26/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 IO M UI 
-1Ti26113 30 M UI 

No =Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 

L56757 Page 7 of 15 

I 
I 

I 
I 

I 
I 



• 
roject Manager 

Sample ID: Cl309025-L002-008-SO 
Station: 

Description: 

~IMS Number: L56757-16 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma 

14 2003 1.14E-01 5.40E-01 
.3 2003 -5.IOE-01 5.19E-01 

Sample ID: C1309025-L002-009-SL 
Station: 

Description: 

~IMS Number: L56757-17 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma 

·14 2003 7.58E-01 6.14E-01 
.3 2003 9.l lE-01 6.02E-Ol 

Sample ID: C1309025-L002-009-SO 
Station: 

Description: 

LIMS Number: L56757-18 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma 

·14 2003 4.09E-Ol 5.37E-Ol 
.3 2003 l.16E-01 5.33E-Ol 

lag Values 
f Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.74E-Ol 
8.93E-01 

MDC 

9.llE-01 
9.30E-01 

MDC 

8.28E-01 
8.69E-01 

Activity concentration exceeds MDC and 3 sigma; peale identified(gamma only) 

Report of &1ysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 10:57 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1487 gwet 
pCi/g 3.1487 gwet 

Collect Start: 11/02/2013 11:12 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0218 gwet 
pCi/g 3.0218 gwet 

Collect Start: 11/02/2013 11:12 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

-
pCi/g 3.3233 gwet 
pCi/g 3.233 gwet 

T* 
[igh 

Compound/Analyte not detected. Peale not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 8 ofl2 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 fo M u1 I 
11/26/13 30 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 IO 
-

M UJ I 
11/26/13 30 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 IO M u1 
11/26/13 30 M u1 

No = Peale not identified in gamma spectrum 

Yes =Peale identified in gamma spectrum 

I 
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 

L56757 Page 8 of 15 

I 
I 

I 
I 

I 
I 



• 
>roject Manager 

Sample ID: Cl309025-L002-010-SL 
Station: 

Description: 

LIMS Number: L56757-19 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 5.78£-01 5.87£-01 
-3 2003 -2.04E-01 3.72E-Ol 

Sample ID: C1309025-L002-010-SO 
Station: 

Description: 

LIMS Number: L56757-20 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 1.28E-01 5.08E-01 

-3 2003 -8.91E-02 3.30E-Ol 

Sample ID: C1309025-L002-0ll-SL 
Station: 

Description: 

LIMS Number: L56757-21 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 1.88E-Ol 4.44E-01 

-3 2003 -l.23E-01 3.08E-Ol 

lag Values 
r Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.89E-01 
6.49E-01 

MDC 

8.19E-01 
5.59E-Ol 

MDC 

7.lOE-01 
5.29E-01 

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

Report o.alysis 
11126/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/20 l3 l l: 19 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0968 gwet 
pCi/g 3.0968 gwet 

Collect Start: 11/02/2013 11 :19 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.3596 gwet 
pCi/g 3.596 gwet 

Collect Start: 11/02/2013 11 :24 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.8002 gwet 
pCi/g 3.8002 gwet 

.. 

f* 
[igh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

~olded text indicates reportable value. 
Page 9of12 

4~ TELEDYNE I 
,.'1111111 BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count 
Date 

I 

Count I 
Date Time Units Flag Values 

11/25/13 10 M UI I 
11/26/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M u1 I 
11/26/13 15 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/25/13 10 M u1 
11/26/13 15 M u1 -

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 

L56757 Page 9 of 15 

I 
I 

I 
I 

I 
I 



• 
>roject Manager 

Sample ID: C1309025-L002-011-SO 
Station: 

Description: 

LIMS Number: L56757-22 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.59E-Ol 4.91E-Ol 
-3 2003 -2.24E-01 3.55E-01 

Sample ID: C1309025-L002-012-SL 
Station: 

Description: 

LIMS Number: L56757-23 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -l.63E-01 4.86E-Ol 
-3 2003 -2.54E-01 3.43E-01 

Sample ID: C1309025-L002-012-SO 
Station: 

Description: 

LIMS Number: L56757-24 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

·14 2003 -7.67E-02 5.23E-01 
-3 2003 -1.13E-01 3.82E-01 

lag Values 
r Compound/ Analyte not detected (< MDC) or less than 3 sigma 

MDC 

8.40E-01 
6.26E-01 

MDC 

8.21E-01 
6.12E-01 

MDC 

8.71E-01 
6.49E-01 

Activity concentration exceeds MDC and 3 sigma; peak identified(garnrna only) 

Report o:Aalysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 11 :24 
Collect Stop: 

Receive Date: 11106/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2112 gwet 
pCi/g 3.2112 gwet 

Collect Start: 11/02/2013 11 :34 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2858 gwet 
pCi/g 3.2858 gwet 

Collect Start: 11/02/2013 11 :34 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0978 gwet 
pCi/g 3.0978 gwet 

f* 
ligh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 10of12 

4~ TELEDYNE. 
"""" BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

-
11126/13 iO M u1 I 
11/26/13 15 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M UI I 
11126/13 15 M UI I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

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

11/26/13 10 M u 1· 
11/26/13 15 M u1 

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

I 
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 

L56757 Page 1 O of 15 

I 
I 

I 
I 

I 
I 



• 
'roject Manager 

Sample ID: C1309025-L002-Jl3-SL 
Station: 

Description: 

LIMS Number: L56757-25 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 1.65E+OO 6.52E-Ol 8.94E-01 

-3 2003 -l.67E-01 3.86E-01 6.66E-01 

Sample ID: C1309025-L002-J13-SO 
Station: 

Description: 

LIMS Number: L56757-26 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 .OOE+OO 5.42E-01 8.94E-01 

-3 2003 -4.18E-02 4.00E-01 6.66E-Ol 

Sample ID: C1309025-L002-Jl 4-SL 
Station: 

Description: 

LIMS Number: L56757-27 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

-14 2003 3.SOE-01 5.50E-01 8.62E-01 

-3 2003 -2.89E-01 3.58E-01 6.42E-Ol 

'lag Values 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

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

Report ot9alysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 11:44 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0157 gwet 

pCi/g 3.0157 gwet 

Collect Start: 11/02/2013 11:44 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.0179 gwet 

pCi/g 3.0179 gwet 

Collect Start: 11/02/2013 11:51 

Collect Stop: 
Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1277 gwet 

pCi/g 3.1277 gwet 

J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
!igh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

Jolded text indicates reportable value. 
Page 11 of12 

4~ TELEDYNE I 
Jll""'llllll BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M +I I 
11/26/13 15 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u·1 I 
11/26/13 15 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u\ 
11/26/13 15 M UI 

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

I 
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 
L56757 Page 11 of 15 
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• 
'roject Manager 

Sample ID: C1309025-L002-Jl 4-SO 
Station: 

Description: 

LIMS Number: L56757-28 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -3.87E-Ol 4.79E-01 
-3 2003 -=2.68E-01 3.49E-Ol 

Sample ID: C1309025-L002-J15-SL 
Station: 

Description: 

LIMS Number: L56757-29 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.41E-Ol 4.57E-01 
-3 2003 3.21E-Ol 3.86E-Ol 

Sample ID: C1309025-L002-Jl5-SO 
Station: 

Description: 

LIMS Number: L56757-30 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -5.74E-02 5.23E-Ol 
-3 2003 2.38E-Ol 4.17E-Ol 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.36E-01 
6.23E-01 

MDC 

7.82E-01 
5.82E-01 

MDC 
I 

8.69E-Ol 
6.47E-01 

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

Report of.alysis 
11/26/13 16:32 

L56757 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/02/2013 11:51 
Collect Stop: 

Receive Date: 11106/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.2256 gwet 
pCi/g 3.2256 gwet 

Collect Start: 11/0212013 11 :58 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.4513 gwet 
pCi/g 3.45-13 gwet 

Collect Start: 11/02/2013 11 :58 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.1041 gwet 
pCi/g 3.1041 gwet 

J* 
ligh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

.pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

iolded text indicates reportable value. 
Page 12of12 

.... ~TELEDYNE I 
,.~ BROWN ENGIN ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11126113 10 M u1 I 
11/26/13 15 M UJ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26113 10 M u1 I 
11/26/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M UI 
11126/13 15 M UI 

No = Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I 
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 

L56757 Page 12 of 15 
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• Chain of Custody Record • No. C1309025-06 [._, s & 1<, 1 
W H -?, ':") .D 

• Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 -0 
2 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp Ill 
Q) Page 1 of 6 ::J 

Address: 109 Flint Road Sampler (Print Name): NIA O" Cf) 
Q) I 

o::'. I 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver Ill --'iii ~ Purchase 
Phone: 865-207-3664 >- .,--

Laboratory Receiving: Teledyne Brown (ii 0 Order#: N/A c 
Fax: 865-481-8818 <( 

Field Sample ID Sample Sample Sample Number of Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. (to be completed by lab) 

C1309025-L002-001-SL 11-2-13 OCNtf Soil I x Standard TAT, MDC< 1 pCi/g 

C 1309025-L002-001-SO 11-2-13 CCJlftJ Soil 1 x " 

C 1309025-L002-002-SL 11-2-13 0'15-3' Soil I x " 
C 1309025-L002-002-SO 11-2-13 00 s-rS' Soil 1 x " 

C 1309025-L002-003-SL 11-2-13 lOi s- Soil I x " 

C 1309025-L002-003-SO 11-2-13 /015 Soil 1 x " 

C 1309025-L002-004-SL 11-2-13 ( ozc; Soil 1 x " 

C1309025-L002-004-SO 11-2-13 !02') Soil 1 x " 
C 1309025-L002-005-SL 11-2-13 iO > t. Soil 1 x " 

C 1309025-L002-005-SO 11-2-13 /u '.>(. Soil 1 x " 

C 1309025-L002-006-SL 11-2-13 I v'i 6 Soil 1 x " 

C 1309025-L002-006-SO 11-2-13 IO't (;, Soil 1 x " 

C 1309025-L002-007-SL 11-2-13 1053 Soil 1 x " 

C 1309025-L002-007-SO 11-2-13 I c.:; 3 Soil I x " 
C1309025-L002-008-SL 11-2-13 Io;; 7 Soil 1 x " 

C 1309025-L002-008-SO 11-2-13 Iv> 7 Soil 1 x " 

R~by: (Sign~v~. . 
Received by: (Signature) Date: Time: 

"'- I~ ;f ~ QA/QC level Turnaround 
Ref'ih~JJffihed by:1Signature) Received by: (Signature) Date: Time: 

Level I 1 Routine 1 
,,,..,.-, Level II 1 24 Hour 1 

Relinquished by: (Signature) , ' Receii ,J by: (Signature>i-~ Date: Time: Level Ill 1 1 Week 1 
ii' ..... /-- ~------- 11/~/1) /!'/,{) Other 1 Other ~~;. ' ;_~ 



• • • Chain of Custody Record No. Cl309025-06 Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 "C 
2 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp en 
Q) Page f. of f. :J 

Address: 109 Flint Road Sampler (Print Name): N/A O" (") 
Q) I 

a:: I 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver en ..._ 

'(ij '<;f" Purchase >. ...-
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown ro 0 Order#: N/A c 
Fax: 865-481-8818 <( 

Field Sample ID Sample Sample Sample Number of Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. (to be comoleted by lab l 

C1309025-L002-009-SL 11-2-13 /J 12_ Soil 1 x Standard TAT, MDC< 1 pCi/g 

C 1309025-L002-009-SO 11-2-13 l /)2 Soil 1 x " 

C1309025-L002-010-SL 11-2-13 JI t t'i Soil 1 x " 

C 1309025-L002-010-SO 11-2-13 JI i 1 Soil 1 x " 

C1309025-L002-011-SL 11-2-13 '! 1 z..'f Soil 1 x " 

C 1309025-L002-011-SO 11-2-13 112 (./ Soil 1 x " 

C 1309025-L002-012-SL 11-2-13 I\ <"lf Soil 1 x " 

C 1309025-L002-0.,1 ?.-Sq _..,_. 11 11-2-13 I \3W Soil 1 x " 
v -

11-2-13 Soil 1 x " C 1309025-L002;;o/1 ~-SL ,_1-•J 1144 
C 1309025-L002~13-SO 11-2-13 )l t+t/ Soil 1 x " 

C 1309025-L002~ _4-$,~., _ , 11-2-13 ]( 5/ Soil 1 x " 

C 1309025-L002~.~ ~-?.Q _ ,., 11-2-13 II i; I Soil 1 x " 

c 1309025-L002~ j 5;S~ L 1 ') 11-2-13 11sg Soil 1 x " 

C1309025-LOO tQ15-SQ ,.1 11-2-13 1158 Soil I x " 
v II <.-

Re~by:1'1~ . Received by: (Signature) Date: Time: 11-2-13 
,~. (~ l~ 

QA/QC level Turnaround 
R~Rq!1(shed by: '(Signatllr!0 Received by: (Signature) Date: Time: 

Level I T Routine T 

/.--\ Level II T 24 Hour T 

Relinquished by: (Signature) (~ecei~ed bd!nature) /.£ Date: Time: Level Ill T 1 Week T 

'-:i:r" /J/6/!3 /(lo Other T Other . w1A1t ';'tt""-· \ -, 



SR#: SR37206 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

11/06/13 15:22 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMOSINC-13 LIMS #L56757 

itiated By: KTHURMAN 
Init Date: 11/06/13 Receive Date: 11/06/13 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 

Notify Cormnent: 

Client Response 

Person Responding: 

Response Date: 
Response Method: 

Response Cormnent 

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 

• 
L56757 Page 15 of 15 



• 

• 

• 

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

Oak Ridge, TN 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 

04/21/2014 

LIMS #: L58124 

Project ID#: CH085-3EMUSINC-13 

Received: 03/20/2014 

Delivery Date: 04/19/2014 

P.O.#: Cl309025-10 

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 Laboratory ID Station ID (if applicable) 
Cl309025-L002-001-S0-0306 L58124-1 
Cl309025-L002-002-S0-0306 L58124-2 
Cl309025-L002-003-S0-0306 L58124-3 

C1309025-L002-Jl 6-SL L58124-4 

C1309025-L002-Jl6-S0-0003 L58124-5 
C1309025-L002-Jl6-S0-0306 L58124-6 

C1309025-L002-Jl 7-SL L58124-7 
Cl309025-L002-Jl 7-S0-0003 L58124-8 
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Client ID 
Cl309025-L002-Jl 7-S0-0306 

C l309025-L002-Jl 8-SL 

C1309025-L002-J18-S0-0002 

C 1309025-L002-J 18-S0-0204 
C1309025-L002-Jl9-SL 

C 1309025-L002-J 19-S0-0003 

C1309025-L002-J19-S0-0306 
C1309025-L002-J20-SL 

C1309025-L002-J20-S0-0003 

C 1309025-L002-J20-S0-0306 
C l309025-L002-J21-SL 

C1309025-L002-J21-S0-0003 

Cl309025-L002-J21-S0-0306 
C l309025-L002-J22-SL 

C1309025-L002-J22-S0-0003 

C 1309025-L002-J22-S0-03 06 
C1309025-L002-J23-SL 

C1309025-L002-J23-S0-0003 

Cl 309025-L002-J23-S0-03 06 

4~TELEDYNE 
,,~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Cross Reference Table 

Laboratory ID Station ID (ifapplicable) 
L58124-9 

L58124-10 

L58124-ll 

L58124-12 
L58124-13 

L58124-14 
L58124-15 

L58124-16 

L58124-17 

L58124-18 
L58124-19 

L58124-20 

L58124-21 
L58124-22 

L58124-23 
L58124-24 

L58124-25 

L58124-26 

L58124-27 

I 

-~ 
! 

' i 
! 
! 
i 

This report shall not be reproduced or distributed except in its entirety . 
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• Report of'9alysis 
04/21/14 13:50 

L58124 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Sample ID: C1309025-L002-001-S0-0306 Collect Start: 03114/2014 11:15 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-1 

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

-14 2003 -4.69E-02 4.SOE-01 7.93E-Ol pCi/g 3.41 gwet 

Sample ID: Cl309025-L002-002-S0-0306 Collect Start: 03114/2014 10:45 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-2 

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

-14 2003 1.58E+OO 5.24E-01 7.91E-OI pCi/g 3.13 gwet 

Sample ID: Cl309025-L002-003-S0-0306 Collect Start: 03114/2014 13:00 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-3 

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

-14 2003 l.39E-Ol 5.90E-Ol 9.61E-01 pCi/g 3.16 gwet 

Sample ID: C1309025-L002-J16-SL Collect Start: 03/14/2014 11:30 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-4 

Activity Uncertainty 
I Ru#n 

Aliquot Aliquot 
Radionuclide SOP# Cone 2 Sigma MDC Units Volume Units 

-14 2003 4.98E-01 4.83E-01 7.71E-Ol pCi/g 3.21 gwet 

1lagValues 
J = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
J* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Hgh = Activity concentration exceeds customer reporting value 
:pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

folded text indicates reportable value. 
Page 3 of9 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/i's/T4 20 M Ui I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17114 30 M +I I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 15 M U\ I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 30 M u1 I . -

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 of.alysis 
04/21/14 13:50 

4~ TELEDYNE • 
~'1111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

L58124 
Chase Environmental Group, Inc. 

>roject Manager CH085-3EMUSINC-13 

Sample ID: C1309025-L002-Jl6-S0-0003 Collect Start: 03/14/2014 11 :30 Matrix: Soil (S) 
Station: Collect Stop: Volume: 

Description: Receive Date: 03/20/2014 % Moisture: 
LIMS Number: L58124-5 

I 

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

-14 2003 7.86E-01 6.37E-Ol 9.90E-Ol pCi/g 3.07 gwet 04/16/14 15 M U I I I 
Sample ID: Cl309025-L002-Jl6-S0-0306 Collect Start: 03/14/2014 11:30 Matrix: Soil (S) 

Station: Collect Stop: Volume: 
Description: Receive Date: 03/20/2014 % Moisture: 

LIMS Number: L58124-6 

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

-14 2003 l.50E-02 5.99E-01 9.86E-Ol pCi/g 3.08 gwet 04/16/14 15 M U ( I I 
Sample ID: Cl309025-L002-Jl7-SL Collect Start: 03/13/2014 15:30 Matrix: Soil (S) 

Station: Collect Stop: Volume: 
Description: Receive Date: 03/20/2014 % Moisture: 

LIMS Number: L58124-7 

I 
Activity Uncertainty Run Aliquot Aliquot Reference Count Count Count 

Radionuclide SOP# Cone 2 Sigma MDC Units # Volume Units Date Date Time Units Flag Values 

-14 2003 7.93E-01 6.00E-01 9.29E-01 pCi/g 3.27 g wet 04/16/14 15 M U ( ( ( 

Sample ID: Cl309025-L002-Jl7-S0-0003 Collect Start: 03/13/2014 15:30 Matrix: Soil (S) 
Station: Collect Stop: Volume: 

Description: Receive Date: 03/20/2014 % Moisture: 
lIMS Number: L58124-8 

Activity Uncertainty Run Aliquot Aliquot Reference Count Count Count 
R.adionuclide SOP# Cone 2 Sigma MDC Units # Volume Units Date Date Time Units Flag Values 

·14 I 2003 I 2.93E-Ol I 5.73E-Ol I 9.21E-Ol I pCi/g I I _ 3.3 I g wet I 04/16114 15 M U I I I 

lag Values 
r = Compound/Analyte not detected(< MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
i* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
iigh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

:olded text indicates reportable value. 
Page4 of9 

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 
L581244of12 



• Report of.alysis 
04/21114 13:50 

L58124 
Chase Environmental Group, Inc. 

>reject Manager CH085-3EMUSINC-13 

Sample ID: C1309025-L002-Jl 7-S0-0306 Collect Start: 03/13/2014 15:30 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-9 

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

-14 2003 6.73E-01 6.20E-Ol 9.71E-01 pCi/g 3.13 gwet 

Sample ID: C1309025-L002-Jl8-SL Collect Start: 03/14/2014 11:45 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-10 

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

-·- ·-
-14 2003 -2.35E-01 5.72E-01 9.61E-Ol pCi/g 3.16 gwet 

Sample ID: Cl309025-L002-J18-S0-0002 Collect Start: 03/14/2014 11:45 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-11 

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

-14 2003 -4.20E-01 5.51E-01 9.41E-01 pCi/g 3.23 gwet 

Sample ID: C1309025-L002-J18-S0-0204 Collect Start: 03/14/2014 11:45 
Station: Collect Stop: 

Description: Receive Date: 03/20/2014 
LIMS Number: L58124-12 

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

-14 2003 -4.29E-02 5.99E-01 9.90E-01 pCi/g 3.07 gwet 

lag Values 
r = Compound/ Analyte not detected ( < MDC) or less than 3 sigma 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
1* = Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
[igh = Activity concentration exceeds customer reporting value 
pee MDC exceeds customer technical specification 

Low recovery 
High recovery 

~olded text indicates reportable value. 
Page 5 of9 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 15 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 15 M UI I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 f 5 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 15 M UI I 

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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• 
roject Manager 

Sample ID: C1309025-L002-J19-SL 
Station: 

Description: 

:.IMS Number: L58124-13 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma MDC 

H 2003 -3.82E-01 5.37E-O-i 9.lSE-01 

Sample ID: C1309025-L002-J19-S0-0003 
Station: 

Description: 

l..IMS Number: L58124-14 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma MDC 

H 2003 -4.19E-02 5.85E-01 9.68E-01 

Sample ID: C1309025-L002-J19-S0-0306 
Station: 

Description: 

LlMS Number: L58124-15 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma MDC 

·14 2003 -2.23E-01 5.43E-01 9.12E-01 

Sample ID: C1309025-L002-J20-SL 
Station: 

Description: 

LIMS Number: L58124-16 

Activity Uncertainty I 
R.adionuclide SOP# Cone 2 Sigma MDC 

·14 I 2003 I -6.91E-Ol I 4.77E-Ol I 8.20E-01 

lag Values 
r Compound/Analyte not detected(< MDC) or Jess than 3 sigma 

I 

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

Report of &1ysis 
04/21114 13:50 

L58124 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/13/2014 16:00 

Collect Stop: 
Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g i32 gwet 

Collect Start: 03/13/2014 16:00 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

--
pCi/g 3.14 gwet 

Collect Start: 03/13/2014 16:00 

Collect Stop: 
Receive Date: 03/20/2014 

I Ru: Aliquot Aliquot 
Units Volume Units 

pCi/g 3.33 gwet 

Collect Start: 03/14/2014 11:50 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

-· 
pCi/g I I 3.02 I gwet 

f* 
ligh 

Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page 6 of9 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 15 M DI I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/16/14 15 M DJ I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M DI I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 30 M DI I 

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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• 
roject Manager 

Sample ID: C1309025-L002-J20-S0-0003 
Station: 

Description: 

JJMS Number: L58124-17 

Activity Uncertainty 
fadionuclide SOP# Cone 2 Sigma 

14 2003 -9.86E-01 5.llE-01 

Sample ID: C1309025-L002-J20-S0-0306 
Station: 

Description: 

:.,rMS Number: L58124-18 

Activity Uncertainty 
R.adionuclide SOP# Cone 2 Sigma 

·14 2003 3.45E-01 5.72E-01 

Sample ID: C1309025-L002-J21-SL 
Station: 

Description: 

LJMS Number: L58124-19 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

·14 2003 -9.IOE-01 5.35E-Ol 

Sample ID: C1309025-L002-J21-S0-0003 
Station: 

Description: 

LJMS Number: L58124-20 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-· 
-14 I 2003 1 -8.82E-Ol [ 5.65E-Ol I 

lag Values 
J Compound/Anaiyte not detected(< MDC) or less than 3 sigma 

MDC 

9.23E-Ol 

MDC 

9.lSE-01 

MDC 

9.SSE-01 

MDC 

1.00E+OO I 

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

Report of&lysis 
04/21/14 13:50 

L58124 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/14/2014 11:50 

Collect Stop: 
Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.29 gwet 

Collect Start: 03/14/2014 11:50 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.32 gwet 

Collect Start: 03/13/2014 16:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

-· 
pCi/g 3.18 gwet 

Collect Start: 03/13/2014 16:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g I I 3.03 I gwet 

J* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

:pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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I 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M U\ I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M Uj I 

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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• 
roject Manager 

Sample ID: C1309025-L002-J21-S0-0306 
Station: 

Description: 

.IMS Number: L58124-21 

Activity Uncertainty 
tadionuclide SOP# Cone 2 Sigma MDC 

14 2003 -1.07E+OO 4.94E-01 9.0lE-01 
Sample ID: C1309025-L002-J22-SL 

Station: 
Description: 

.IMS Number: L58124-22 

Activity Uncertainty 
tadionuclide SOP# Cone 2 Sigma MDC 

14 2003 -8.22E-01 5.00E-01 8.91E-Ol 
Sample ID: C1309025-L002-J22-S0-0003 

Station: 
Description: 

.IMS Number: L58124-23 

Activity Uncertainty 
tadionuclide SOP# Cone 2 Sigma MDC 

14 2003 -7.34E-01 5.26E-01 9.26E-01 

Sample ID: C1309025-L002-J22-S0-0306 
Station: 

Description: 

.IMS Number: L58124-24 

Activity Uncertainty 
ladionuclide SOP# Cone 2 Sigma MDC 

14 2003 -6.54E-01 5.07E-01 8.SSE-01 

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

Report ot9alysis 
04/21/14 13:50 

L58124 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/13/2014 16:30 
Collect Stop: 

Receive Date: 03/20/2014 

R~nl Aliquot Aliquot 
Units Volume Units 

pCi/g 3.37 gwet 

Collect Start: 03/14/2014 12:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.41 gwet 
Collect Start: 03/14/2014 12:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.28 gwet 

Collect Start: 03/14/2014 12:30 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.42 gwet 

* 
igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

olded text indicates reportable value. 
Page 8 of9 

4..._ TELEDYNE • 
,."11111 BROWN ENG.RING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04117/14 15 M Uj I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M Uj I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17114 15 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M U[ I 

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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• 
lroject Manager 

Sample ID: C1309025-L002-J23-SL 
Station: 

Description: 

LlMS Number: L58124-25 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -9.68E-01 5.61E-Ol 

Sample ID: C1309025-L002-J23-S0-0003 
Station: 

Description: 

LlMS Number: L58124-26 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -5.70E-Ol 5.18E-Ol 

Sample ID: C1309025-L002-J23-S0-0306 
Station: 

Description: 

LlMS Number: L58124-27 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -6.78E-Ol 5.38E-Ol 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

1.00E+OO 

MDC 

8.99E-01 

MDC 

9.41E-Ol 

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

Report of.alysis 
04/21/14 13:50 

L58124 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/14/2014 12:20 

Collect Stop: 
Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 3.03 gwet 

Collect Start: 03/14/2014 12:20 
Collect Stop: 

Receive Date: 03/20/2014 

Run Aliquot Aliquot 
Units # Volume Units 

--
pCi/g 3.38 gwet 

Collect Start: 03/14/2014 12:20 
Collect Stop: 

Receive Date: 03/20/2014 

RU:I 
Aliquot Aliquot 

Units Volume Units 

pCilg 3.23 gwet 

J* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
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4~ TELEDYNE I 
~"Ill BROWN ENGi ERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17/14 15 M U[ I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

04/17114 15 M u1 I 
Matrix: Soil (S) 

Volume: 
%Moisture: 

Reference Count Count 
Date Date Time 

Count I 
Units Flag Values 

I 

04/17/14 15 M u1 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

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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• • Chain of Custody Record No. C1309025-10 

Project Name: MU Sinclair Farm Phase 4 Project Number: C1309025 "C 
2 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler(PrintName): &re~Jo....\ M il-t.. 
CJ) 
Q) 
:J 

Address: 109 Flint Road Sampler (Print Name): NIA C'" 
Q) 

a::: '<:!" 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver (/) ""'" 

-~ 0 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown (ii 

c 
Fax: 865-481-8818 <( 

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

C 1309025-L002-001-S0-0306 3/14/14 1115 Soil 1 x 
C 1309025-L002-002-S0-0306 3/14/14 1045 Soil 1 x 
C 1309025-L002-003-S0-0306 · 3/14/14 1300 Soil 1 x 
C 1309025-L002-J 16-SL 3/14/14 1130 Soil 1 x 
·C1309025-L002-J16-S0-0003 · 3/14/14 1130 Soil 1 x 
C 1309025-L002-J 16-S0-0306 · 3/14/14 1130 Soil 1 x 
C1309025-L002-J 17-SL 3/13/14 1530 Soil 1 x 
C 1309025-L002-J 17-S0-0003 ·· 3/13/14 1530 Soil 1 x 
C 1309025-L002-J 17-S0-0306 3/13/14 1530 Soil 1 x 
C 1309025-L002-J 18-SL 3/14/14 1145 Soil 1 x 
C 1309025-L002-J 18-S0-0002 3/14/14 1145 Soil 1 x 
C1309025-L002-J18-S0-0204 · 3/14/14 1145 Soil 1 x 
C 1309025-L002-J 19-SL 3/13/14 1600 Soil I x 
C 1309025-L002-J 19-S0-0003 3/13/14 1600 Soil 1 x 
C1309025-L002-J 19-S0-0306 · 3/13/14 1600 Soil 1 x 

Relinqui~ {S~e) Received by: (Signature) Date: Time: 

~~ :S/z.o/4'-( IS36 

Relinqui"y: (S~re) . Rec~iv¢ by: (Signature) Date: Time: 

L/ ,,/,-;? / \. /~[.[,_,: l.Jt;Jt7vy--+ J/ec/!r lfi>D (_ - // / , 

Relinquished by: (Signature) Received by: (Signature)\ .. ) Date: Time: 

QA/QC level 

Level I 1 
Level II 1 
Level Ill 1 

other T 

L_ 5 BI J-. JJ 5-slf 
Chase Environmental Group: '?~., 

109 Flint Road ~' ,, - ; ~ 
Oak Ridge, TN 37830 ! , .:: ~z'l/1/ 

~ 

Page 1 of 2. 

Purchase 
Order#: NIA 

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

Standard TAT, MDC< 1 pCi/g 

" 

" 
" 

" 

" 
" 

" 

" 

" 

" 

" 

" 

" 

" 

Turnaround 

Routine 1 
24 Hour T 

1 Week 1 
Other 

L5812410of12 



• • Chain of Custody Record 
No. Cl309025-10 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 -0 

Sampler (Print Name): Br-e t.l J ~r' M p.., Q..., 
.J!! 

Send Report To: Dave Culp, dculp@chaseenv.com rn 
Q) 
:::J 

Address: 109 Flint Road Sampler (Print Name): N/A 
0-
Q) 

a:: '<!" 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver (/) ...... 

'Ci) c.) >. 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown co 

c 
Fax: 865-481-8818 <( 

Field Sample ID 
Sample Sample Sample Number of 

Date Time Matrix Containers 

C1309025-L002-J20-SL 3/14/14 1150 Soil 1 x 
C 1309025-L002-J20-S0-0003, 3/14/14 1150 Soil 1 x 
C 1309025-L002-J20-S0-0306 3/14/14 1150 Soil 1 x 
C 1309025-L002-J21-SL 3/13/14 1630 Soil 1 x 
C1309025-L002-J21-S0-0003· 3/13/14 1630 Soil 1 x 
C 1309025-L002-J21-S0-0306 · 3/13/14 1630 Soil 1 x 
C1309025-L002-J22-SL 

.. 3/14/14 1230 Soil 1 x 
C1309025-L002-J22-S0-0003 3/14/14 1230 Soil 1 x 
C 1309025-L002-J22-S0-0306 3/14/14 1230 Soil 1 x 
C 1309025-L002-J23-SL 3/14/14 1220 Soil 1 x 
C 1309025-L002-J23-S0-0003 3/14/14 1220 Soil 1 x 
C 1309025-L002-J23-S0-0306 3/14/14 1220 Soil 1 x 

Relinquished by: (Sig~ R~~a~ 
Date: Time: 

~ () iho); i.t l S3o 

Relinquished by: \Sigl'lature) Receivej:1·6y: (Signature) Date: Time: 

c6~ >f/ ... I. ~ 3/20/111 /66fJ ' . ., ' . . -"~ ::.t,£ f.... '-· -'-) l ,,-1 ('.•-r •-' 

Relinquished by: (Signature) Received by: (Signature) J Date: Time: 

QA/QC level 

Level I i 
Level II i 
Level Ill \ 

Other i 

l,C)~')~\ • 
Chase Enviromhental Group, Inc. 

109 Flint Road 
Oak Ridge, TN 37830 

Page .2 of .2 

Purchase 
Order#: N/A 

Comments, Special Lab Sample ID 
Instructions, etc. (lo be comoleted bv lab) 

Standard TAT, MDC< 1 pCi/g 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

Turnaround 

Routine i 
24 Hour i 
1 Week \ 
Other 

L58124 11 of 12 



SR #: SR38500 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

03/24/14 16:06 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #LS8124 

nitiated By: KTHURMAN 
Init Date: 03/21/14 Receive Date: 03/20/14 

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 

• 
L58124 12 of 12 



• 

• 

• 

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

Oak Ridge, 1N 37830 

4..._TELEDYNE 
,.'111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

05/15/2014 

LIMS #: L58691 

Project ID#: CH085-3EMUSINC-13 

Received: 05/07/2014 

Delivery Date: 05/14/2014 

P.O.#: C1309025-13 

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. 

Cross Reference Table 

Client ID Laboratory ID Station ID if a licable 
C 13 09025-L002-002-S0-0912 L58691-1 

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

Page I of2 

L58691 1 of 4 



• Report of.alysis 
05/15/14 16:16 

L58691 
Chase Environmental Group, Inc. 

Sample ID: Cl309025-L002-002-S0-0912 
Station: 

Description: 

LIMS Number: 158691-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 -2.13E-Ol 5.35E-01 

'lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.89E-01 

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

CH085-3EMUSINC-13 

Collect Start: 03/14/2014 10:45 

Collect Stop: 
Receive Date: 05/07/2014 

Run Aliquot 
Units # Volume 

pCi/g 1.8411 

f* 
[igh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

lolded text indicates reportable value. 
Page2 of2 

Aliquot 
Units 

gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 25.63 

Reference Count Count Count 
Date Date Time Units Flag Values 

05/13/14 60 M u1 

No = Peak not identified in gamma spectrum 

Yes = Peak identified in gamma spectrum 

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 
L58691 2 of 4 

I 



• Chain of Custody Record 

Project Name: MU Sinclair Farm Phase 4 Project Number: C1309025 
Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Brendan Mize 

Address: 109 Flint Road Sampler (Print Name): NIA 

Oak Ridge, TN 37830 Shipment Method: Hand Deliver 

Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown 

Fax: 865-481-8818 

Field Sample ID Sample Sample Sample 
Date Time Matrix 

C1309025-L002-002-S0-0912 3/14/14 1045 Soil 

Rel'~ R~5e~by: (Signa;ureh 

·~ /\.f'J'- - eK,. 'I UV\'\ '/ L_._, ........ 

Re nquished by~ature) 0 Received~y: (Signature) 

Relinquished by: (Signature) Received by: (Signature) 

• No. C1309025-13 

-0 

2 
If) 

<ll 
:::i 
O" 
Q) 

0:: "<t" 
(/) ..--
·~ 0 
(ii 
c 
<( 

Number of 
Containers 

1 x 

Date: Time: \ 

-s /1 (1~ 1-1cu QA/QC level 
Date: Time: 

Level I I 
Level II I 

Date: Time: Level Ill I 
Other I 

- I 6'W I ! ,r-O_CA j • 
Chase Environmental Group, Inc. 

109 Flint Road 
Oak Ridge, TN 37830 

Page 1of 1 

Purchase 
Order#: NIA 

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

1 Week TAT, MDC< 1 pCi/g 

Turnaround 

Routine I 
24 Hour I 
1 Week I 
Other 

L58691 3 of 4 



SR #: SR39045 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

05/07/14 16:32 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #L58691 

nitiated By: KTHURMAN 
Init Date: 05/07/14 Receive Date: 05/07/14 

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 

• 
L58691 4 of 4 



• 

• 

• 

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

Oak Ridge, 1N 37830 

4~TELEDYNE 
,.'11111111 BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

05/15/2014 

LIMS #: L58693 

Project ID#: CH085-3EMUSINC-13 

Received: 05/07/2014 

Delivery Date: 05/14/2014 

P.O.#: C1309025-14 

Release#: 

SDG#: 

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. 

Jil!A~ 
Operations Manager 

Cross Reference Table 

Client ID Laboratory ID Station ID ifa licable 
C1309025-L002-002-S0-12 l 5 L58693-l 

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

Page 1 of2 

L58693 1 of 4 



• Report of &1ysis 
05/15/14 16:16 

L58693 
Chase Environmental Group, Inc. 

Sample ID: C1309025-L002-002-S0-1215 
Station: 

Description: 

LIMS Number: L58693-l 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

-14 2003 1.59E+OO 5.45E-Ol 

lag Values 
J Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.41E-01 

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

CH085-3EMUSINC-13 

Collect Start: 03/14/2014 10:45 

Collect Stop: 
Receive Date: 05/07/2014 

Run Aliquot 
Units # Volume 

pCi/g 1.9494 

J* 
ligh 

Compound/Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
Activity concentration exceeds customer reporting value 

·pee MDC exceeds customer technical specification 
Low recovery 
High recovery 

iolded text indicates reportable value. 
Page 2 of2 

Aliquot 
Units 

gdry 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 18.01 

Reference Count Count Count 
Date Date Time Units Flag Values 

05/13/14 60 M +I 

No = Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

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 
L58693 2 of 4 
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• • Chain of Custody Record 
No. C1309025-14 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 "O 
2 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Brendan Mize (j) 
Q) 
:::i 

Address: 109 Flint Road Sampler (Print Name): N/A 0-
Q) 

O'.'. 

""" Oak Ridge, TN 37830 Shipment Method: Hand Deliver (j) ..---
·~ 

I 

0 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown (ii 

c:: 
Fax: 865-481-8818 <l'.: 

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

C1309025-L002-002-S0-1215 3/14/14 1045 Soil 1 x 

Relinquished~ R~cei~ed by: ~S4Jnature) Date: Time: 

.t:::"~ l Ct -
-.,.,{ / # x! 

5)7 / H /~~FJ { '<v\/h _,,,;I\ I.Air---""·· IL<' 7' - J I 

~3l(nquished by: (Signature) - Received by: (Signature) Date: Time: 

Relinquished by: (Signature) Received by: (Signature) Date: Time: 

QA/QC level 

Level I 1 
Level II T 

Level Ill T 

Other T 

tSf01] • Chase Environmental Group, Inc. 
109 Flint Road 

Oak Ridge, TN 37830 

Page 1of 1 

Purchase 
Order#: N/A 

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

1 Week TAT, MDC < 1 pCi/g 

Turnaround 

Routine T 
' 

24 Hour T 

1 Week T \ 

Other 

L58693 3 of 4 
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SR#: SR39047 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

05/07/14 16:32 

lient: CHASE ENVIRONMENTAL GROUP INC Project # ; CH085-3EMUSINC-13 LIMS #L58693 

nitiated By: KTHURMAN 
Init Date: 05/07/14 Receive Date: 05/07/14 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 

Notify Cormnent: 

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 

• 
L58693 4 of 4 



• 

• 

• 

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

Oak:Ridge, TN 37830 

AllJ~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne TechnDfogies Company 

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

Report of Analysis/Certificate of Conformance 

05/15/2014 

LIMS #: L58695 

Project ID#: CH085-3EMUSINC-13 

Received: 05/07/2014 

Delivery Date: 05/14/2014 

P.O.#: Cl309025-15 

Release#: 

SDG#: 

This is to certify that Teledyne Brown Engineering - Environmental Services located 
at 2508 Quality Lane, Knoxville, Tennessee, 37931, has analyzed, tested and 
docwnented 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 Laboratory ID Station ID if a licable 
C 1309025-L002-002-S0-1517 L58695-1 

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

Page 1 of2 

L58695 1 of 4 



• 
Sample ID: C1309025-L002-002-S0-1517 

Station: 
Description: 

LIMS Number: 158695-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma 

:.14 2003 1.18E+OO 5.36E-01 

lag Values 
r = Compound/Analyte not detected(< MDC) or less than 3 sigma 

MDC 

8.40E-01 

Report oaalysis 
05/15/14 16:16 

L58695 
Chase Environmental Group, Inc. 

CH085-3EMUSINC-13 

Collect Start: 03/14/2014 10:45 
Collect Stop: 

Receive Date: 05/07/2014 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g 1.9609 gdry 

Activity concentration exceeds MDC and 3 sigma; peak identified(gamma only) 
f* = Compound/ Analyte not detected. Peak not identified, but forced activity concentration exceeds MDC and 3 sigma 
[igh = Activity concentration exceeds customer reporting value 
pee = MDC exceeds customer technical specification 

Low recovery 
High recovery 

tolded text indicates reportable value. 
Page2 of2 

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

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 19.85 

Reference Count Count Count 
Date Date Time Units Flag Values 

05713114 60 M +1 

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 
L58695 2 of 4 
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• Chain of Custody Record 

Project Name: MU Sinclair Farm Phase 4 Project Number: C 1309025 
Send Report To: Dave Culp, dculp@chaseenV.com Sampler (Print Name): Brendan Mize 

Address: 109 Flint Road Sampler (Print Name): NIA 

Oak Ridge, TN 37830 Shipment Method: Hand Deliver 

Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown 

Fax: 865-481-8818 

Field Sample ID Sample Sample Sample 
Date Time Matrix 

C 1309025-L002-002-S0-1517 3/14/14 1045 Soil 

~~ 
Recerct by: (SigQa-tm;e) 

" "' ' 
· "·· t\·1.iv'\A. / Y ·-··"' 

RE!linquished by:(Signature) ~ Received by: (Signature) 

Relinquished by: (Signature) Received by: (Signature) 

• No. C1309025-15 

"'O 

2 
"' <ll 
:i 
O" 
<ll 
0:: '<t" 

"' ..-
'Ci) 0 >, 
(ii 
c 
< 

Number of 
Containers 

1 x 

Date: Time: 

0hl1~ \-p""\ QA/QC level 
Date: Time: 

Level I I 
Level II I 

Date: Time: Level Ill I 
Other I 

Ls--Yeaq~-e 
Chase Environmental Group, Inc. 

109 Flint Road 
Oak Ridge, TN 37830 

Page 1 of 1 

Purchase 
Order#: N/A 

Comments, Special Lab Sample ID 
Instructions, etc. (to be completed bv lab) 

1 Week TAT, MDC< 1 pCi/g 

Turnaround 

Routine I 
24 Hour I 
1 Week I 
Other 

L58695 3 of 4 



SR #: SR39049 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 

05/07/14 16:33 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #L58695 

nitiated By: KTHURMAN 
Init Date: 05/07/14 Receive Date: 05/07/14 

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 

• 
L58695 4 of 4 



• 

• 

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

Oak Ridge, TN 37830 

4~TELEDYNE 
,.~ BROWN ENGINEERING, INC. 

A Teledyne Technologies Company 

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

Report of Analysis/Certificate of Conformance 

LIMS#: 

Project ID#: 

Received: 

Delivery Date: 

P.O.#: 

Release#: 

SDG#: 

11/26/2013 

L56760 

CH085-3EUNIVM0-09 

11/06/2013 

12/06/2013 

SIGNED QUOTE 

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. 

&~-
Cross Reference Table 

Client ID Laboratory ID Station ID (if applicable) 
I Cl309025-L003-001-SL ' L56760-l 

Cl309025-L003-001-SO L56760-2 

Cl309025-L003-002-SL L56760-3 
Cl309025-L003-002-SO L56760-4 

Cl309025-L003-003-SL L56760-5 

Cl309025-L003-003-SO L56760-6 

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

Page 1 of3 

L56760 Page 1 of 5 
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• 
Sample ID: Cl309025-L003-001-SL 

Station: 
Description: 

LIMS Number: 156760-1 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 5.36E-02 4.96E-Ol 8.llE-01 
[-3 2003 -l.40E-01 3.52E-Ol 6.04E-01 

Sample ID: Cl309025-L003-001-SO 
Station: 

Description: 

LIMS Number: 156760-2 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 -6.19E-Ol 4.55E-Ol 8.27E-Ol 
I-3 2003 -l.16E-Ol 3.61E-01 6.16E-01 

Sample ID: Cl309025-L003-002-SL 
Station: 

Description: 

LIMS Number: 156760-3 

Activity Uncertainty 
Radionuclide SOP# Cone 2 Sigma MDC 

:-14 2003 -3.53E-01 4.86E-Ol 8.44E-Ol 
I-3 2003 -2.85E-Ol 3.50E-Ol 6.28E-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 oAalysis 
11/26/13 15:37 

L56760 
Chase Environmental Group, Inc. 

CH085-3EUNIVM0-09 

Collect Start: 11/01/2013 15:03 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g Rl 3.3247 gwet 
pCi/g Rl 3.3247 gwet 

Collect Start: 11/01/2013 15:03 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

-
pCi/g RI 3.2613 gwet 
pCi/g RI 3.2613 gwet 

Collect Start: 11/03/2013 15:20 
Collect Stop: 

Receive Date: 11/06/2013 

Run Aliquot Aliquot 
Units # Volume Units 

pCi/g Rl 3.1974 gwet 
pCi/g Rl 3.1974 gwet 

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

Bolded text indicates reportable value. 
Page2 of3 

4~ TELEDYNE. 
,."1111111 BROWN ENG EERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u1 I 
11/26/13 15 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u1 I 
11/26/13 15 M U\ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u1 
11/26/13 15 M u1 

No =Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I 
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 

L56760 Page 2 of 5 

I 
I 

I 
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I 
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• Report ot9alysis 
I 1126113 15:37 

L56760 
Chase Environmental Group, Inc. 

Project Manager CH085-3EUNIVM0-09 

Sample ID: C1309025-L003-002-SO Collect Start: I 1/03/2013 I5:20 
Station: Collect Stop: 

Description: Receive Date: I 1/06/2013 
LIMS Number: L56760-4 

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

:-I4 2003 7.79E-02 5.43E-OI 8.85E-01 pCi/g RI 3.0479 gwet 
[-3 2003 -2.58E-Ol 3.72E-Ol 6.59E-01 pCi/g RI 3.0479 gwet 

Sample ID: C1309025-L003-003-SL Collect Start: l 1/0I/2013 I5:40 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56760-5 

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

:-14 2003 6.96E-Ol 5.53E-Ol 8.32E-Ol pCi/g RI 3.24I8 gwet 
[-3 2003 .OOE+OO 3.76E-OI 6.20E-Ol pCi/g Rl 3.24I8 gwet 

Sample ID: C1309025-L003-003-SO Collect Start: 11/01/2013 15:40 
Station: Collect Stop: 

Description: Receive Date: 11/06/2013 
LIMS Number: L56760-6 

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

:-14 2003 -4.84E-01 4.97E-01 8.79E-01 pCi/g RI 3.068I gwet 
[-3 2003 -4.68E-01 3.44E-Ol 6.55E-01 pCi/g RI 3.0681 gwet 

Flag Values 
U = Compound/Analyte not detected(< MDC) or less than 3 sigma 
l- = 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 
f-I = High recovery 

Bolded text indicates reportable value. 
Page3 of3 

4 ..... TELEDYNE I 
,.~ BROWN ENGi EERING, INC. 

A Teledyne Technologies Company 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u1 I 
11/26/13 15 M UJ I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

I l/26/13 10 M UJ I 
11/26/13 I5 M u1 I 

Matrix: Soil (S) 
Volume: 

%Moisture: 

Reference Count Count Count 
Date Date Time Units Flag Values 

11/26/13 10 M u1 
11/26/13 15 M u1 

No = Peak not identified in gamma spectrum 

Yes =Peak identified in gamma spectrum 

I 
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 

L56760 Page 3 of 5 
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• Chain of Custody Record • No. C1309025-07 L. ~ 0 7bD 

\N t-\"3.;~6 
• Chase Environmental Group, Inc. 

109 Flint Road 
Oak Ridge, TN 37830 

Project Name: MU Sinclair Farm Phase 4 Prcject Number: C 1309025 "O 
2 

Send Report To: Dave Culp, dculp@chaseenv.com Sampler (Print Name): Dave Culp en 
(!) Page 1of1 :J 

Address: 109 Flint Road Sampler (Print Name): N/A O" (") 
(!) I 

~ I 
Oak Ridge, TN 37830 Shipment Method: Hand Deliver en ---"(ij ~ Purchase >. ..... 
Phone: 865-207-3664 Laboratory Receiving: Teledyne Brown ro I 

Order#: NIA c (.) 

Fax: 865-481-8818 <( 

Field Sample ID Sample Sample Sample Number of Comments, Special Lab Sample ID 
Date Time Matrix Containers Instructions, etc. (to be completed bv lab) 

C 1309025-L003-001-SL 11-1-13 15'0 ~ Soil 1 x Standard TAT, MDC< 1 pCi/g 

C 1309025-L003-001-SO 11-1-13 1 !,-r)S- Soil 1 x " 

C 1309025-L003-002-SL 11-1-13 l {;°)[) Soil 1 x " 
C 1309025-L003-002-SO 11-1-13 I (';;l-0 Soil 1 x " 

C 1309025-L003-003-SL 11-1-13 1ri.1 a Soil 1 x " 

C 1309025-L003-003-SO 11-1-13 )f'/../o Soil 1 x " 

:~~)(~~ 
Received by: (Signature) Date: Time: 

QA/QC level Turnaround 
' 
~-ed byf{Sigria'tt!(e) Received by: (Signature) Date: Time: Level I i Routine i 

/--, Level II i 24 Hour 1 
Relinquished by: (Signature) 

( Re~e~:8.?111[~1\ Date: Time: Level Ill i 1 Week 1 
. ,,,, .. · /,tiM1v v ,, ...... -;-·-·- - ,, /~~/~1 ;r·a Other 1 Other 



SR #: SR37209 

Teledyne Brown Engineering 
Sample Receipt Verification/Variance Report 11/07/13 06:19 

Client: CHASE ENVIRONMENTAL GROUP INC Project #: CH085-3EMUSINC-13 LIMS #LS6760 

nitiated By: KTHURMAN 
Init Date: 11/06/13 Receive Date: 11/06/13 

Notification of Variance 
Person Notified: Contacted By: 

Notify Date: 

Notify Method: 

Notify Comment: I 

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 

• 
L56760 Page 5 of 5 
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Time 

Time 

Time 

Time 

Time 

Time 

Time 
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l.OOOE+Ol 

3.000E+Ol 
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2 

• 
Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

I 
Menu I Parameter 

A-1 DCF' s for external ground radiation, (mrem/yr) I (pCi/g) 

A-1 C-14 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 

B-1 

C-14 (p) (Class: ORGANIC) 

C-14(g) (Class: C02) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 C-14 

D-34 Food transfer factors: 

D-34 

D-34 

D-34 

D-5 

D-5 

D-5 

C-14 
' 

plant/soil concentration ratio, dimensionless 

C-14 ' beef/livestock-intake ratio, (pCi/kg) I (pCi/d) 

C-14 
' 

milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 

C-14 
' 

fish 

C-14 
' 

crustacea and mollusks 

Current 

Value# 

1. 345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

l.200E-02 

5.000E+04 

9.100E+03 

Base 

Case* 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Parameter 

Name 

DCFl( 1) 

DCF2 ( 1) 

Cl4GinhDCF 

DCF3 ( 1) 

RTF( 1, 1) 

RTF( 1, 2) 

RTF( 1,3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

•

DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

Case means Default.Lib w/o Associate Nuclide contributions . 

• 
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• Menu I 

ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 

I 
R012 I 
R012 I 

I 
R013 I 

I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 

I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 

• R014 

R014 

Site-Specific Parameter Summary 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): C-14 

Concentration in groundwater (pCi/L): C-14 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

4.140E+03 

8.000E-02 

O.OOOE+OO 

9.200E+Ol 

2.500E+Ol 

O.OOOE+OO 

1.000E+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

1.000E+02 

3.000E+02 

1.000E+03 

not used 

not used 

1.000E+OO 

not used 

O.OOOE+OO 

not used 

not used 

1.500E+OO 

1.000E-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

not used 

5.000E-01 

1.000E+OO 

2.000E-01 

overhead 

2.000E-01 

1.000E+06 

l.OOOE-03 

1.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

1. OOOE+Ol 

ND 

2.500E+02 

Default 

l.OOOE+04 

2.000E+OO 

O.OOOE+OO 

l.OOOE+02 

3.000E+Ol 

O.OOOE+OO 

1.000E+OO 

3.000E+OO 

1.000E+Ol 

3.000E+Ol 

1.000E+02 

3.000E+02 

1.000E+03 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.500E+OO 

1.000E-03 

l.500E+OO 

1.000E-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

1.000E+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T (10) 

Sl (1) 

Wl ( 1) 

COVE RO 

DENS CV 

vcv 

DENS CZ 

vcz 

TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

I DITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 



RESRAD, Version 6.5 T~ Limit ~ 180 days 05/29/2014 00:04 Page 4 

Summary MU Sinclair Farm Cattle Lagoon Scenario 1, All Sample Results 

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIRl.RAD 

Site-Specific Parameter Summary (continued) 

• Menu I 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for C-14 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

R.017 I 

R I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 

I 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

-1): 

User 

Input 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

0.000E+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

5.000E+Ol 

7.071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1. 948E+Ol 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H(l) 

DENSUZ (1) 

TPUZ(l) 

EPUZ(l) 

FCUZ(l) 

BUZ(l) 

HCUZ (1) 

DCNUCC( 1) 

DCNUCU ( 1, 1) 

DCNUCS( 1) 

ALEACH ( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SH Fl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE (10) 

RAD_ SHAPE ( 11) 

RAD_SHAPE (12) 
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Site-Specific Parameter Summary (continued) 

• Menu I Parameter 

R017 Fractions of annular areas within AREA: 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

R018 I 

• R018 I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 

I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 

I 
Rl9B I 

• Rl9B 

Rl9B 

Rl9B 

Ring 1 

Ring 2 

Ring 3 

Ring 

Ring 5 

Ring 6 

Ring 7 

Ring 8 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.600E+02 

1.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

l.OOOE+OO 

1.000E+OO 

5.000E-01 

1-1 
1-1 
H 
I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I l.600E+02 

I 5.000E-01 

I l.OOOE-04 

I 1.500E-01 

I 9.000E-01 

I 1. OOOE+OO 

I not used 

I 1.000E+OO 

I 1.000E+OO 

I 
I 7.000E-01 

I 1. 500E+00 

I l.lOOE+OO 

I 1.700E-01 

I 2.500E-01 

I 8.000E-02 

Default 

l.OOOE+OO 

2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

1.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

1.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

1-1 
H 
1-1 
I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I l.600E+02 

I 5.000E-01 

I l.OOOE-04 

I 1.500E-01 

I 9.000E-01 

I l.OOOE+OO 

I 1.000E+OO 

I 1. OOOE+OO 

I 1.000E+OO 

I 
I 7.000E-01 

I 1. 500E+OO 

I l.lOOE+OO 

I 1.700E-01 

I 2.500E-01 

I 8.000E-02 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0.207E+OO 

0.207E+OO 

Parameter 

Name 

FRACA ( 1) 

FRACA( 2) 

FRACA ( 3) 

FRACA( 4) 

FRACA( 5) 

FRACA( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA ( 9) 

FRACA(lO) 

FRACA(ll) 

FRACA(12) 

DIET(l) 

DIET (2) 

DIET (3) 

DIET (4) 

DIET (5) 

DIET (6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR9 

FPLANT 

FMEAT 

FM ILK 

LFI5 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV(l) 

YV(2) 

YV(3) 

TE (1) 

TE (2) 

TE (3) 
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Site-Specific Parameter Summary (continued) 

Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
R19B I 
Rl9B I 

I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 

• STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 

I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 

• R021 

R021 

TITL 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (1/sec) 

C-12 evasion flux rate from soil (l/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

Diffusion coefficient for radon gas (m/sec): 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surf ace (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

I l.OOOE-01 

I l.OOOE+OO 

I 1.000E+OO 

I 2.500E-01 

I 2.500E-01 

I 2.500E-01 

I 2.500E-01 

I 2.500E-01 

I 2.500E-01 

I 2.000E+Ol 

I 
I 2.000E-05 

I 3.000E-02 

I 2.000E-02 

I 9.800E-01 

I 3.000E-01 

I 7.000E-07 

I 1.000E-10 

I 8.000E-01 

I 2.000E-01 

I 
I 
I 1.400E+Ol 

I 1. OOOE+OO 

I 1. OOOE+OO 

I 2.000E+Ol 

I 7.000E+OO 

I 7.000E+OO 

I 1. OOOE+OO 

I 1. OOOE+OO 

I 4.500E+Ol 

I 
I not used 

I not used 

I not used 

I not used 

I not used 

J not used 

I 
I not used 

I not used 

J not used 

I not used 

I not used 

I not used 

I not used 

I not used 

J not used 

J not used 

I 
I 32 

Default 

I l.OOOE-01 I 
I 1. OOOE+OO I 
I 1.000E+OO I 
I 2.500E-01 I 
I 2.500E-Ol I 
I 2.500E-01 I 
I 2.500E-01 I 
I 2.500E-01 I 
I 2.500E-01 I 
I 2.000E+Ol I 
I I 
I 2.000E-05 I 
I 3.000E-02 I 
I 2.000E-02 I 
I 9.800E-01 I 
I 3.000E-01 I 
I 7.000E-07 I 
I 1. OOOE-10 I 
I 8.000E-01 I 
I 2.000E-01 I 
I I 
I I 
I 1. 400E+Ol I 
I 1.000E+OO I 
I l.OOOE+OO I 
I 2.000E+Ol I 
I 7.000E+OO I 
I 7.000E+OO I 
I l.OOOE+OO I 
I 1.000E+OO I 
I 4.500E+Ol I 

I I 
I 1.500E-01 I 
I 2.400E+OO I 
I 4.000E-01 I 
I 1.000E-01 I 
I 5.000E-02 I 
I 3.000E-02 I 
I I 
I 2.000E-06 I 
I 3.000E-07 I 
I 2.000E-06 I 
I 2.000E+OO I 
I 5.000E-01 I 
I 2.500E+OO I 
I 0.000E+OO I 
l-1.000E+OO I 

2.500E-Ol I 
l.500E-01 I 

I 
I 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

I TIV(l) 

I TIV(2) 

I TIV(3) 

I RDRY(l) 

I RDRY(2) 

I RDRY (3) 

I RWET(l) 

I RWET(2) 

I RWET (3) 

I WLAM 

I 
I C12WTR 

I C12CZ 

I CSOIL 

I CAIR 

I DMC 

I EVSN 

I REVSN 

I AVFG4 

I AVFG5 

I 
I 
I STOR_T(l) 

I STOR_T(2) 

I STOR_T(3) 

I STOR_T(4) 

I STOR_T(5) 

I STOR_T (6) 

I STOR_T(7) 

I STOR_T(8) 

I STOR_T(9) 

I 
I FLOORl 

I DENSFL 

I TPCV 

I TPFL 

I PH20CV 

I PH20FL 

I 
I DIFCV 

I DIFFL 

I DIFCZ 

I HMIX 

I REXG 

I HRM 

I FAI 

I DMFL 

I EMANA(l) 

I EMANA(2) 

I 
I NPTS 
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Site-Specific Parameter Summary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

Pathway User Selection 

1 external gamma active 

2 inhalation (w/o radon) I active 

3 plant ingestion active 

4 meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

8 soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KYMAX 
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Contaminated Zone Dimensions 

• Area: 

Thickness: 

Cover Depth: 

t (years): 

TDOSE(t): 

M(t): 

4140.00 square meters 

0.08 meters 

0.00 meters 

Basic 

Total Mixture Sum M(t) 

O.OOOE+OO 1.000E+OO 

6.587E-03 4. 696E-02 

2.635E-04 1.878E-03 

Maximum TDOSE(t): 6.889E-02 mrem/yr 

Initial Soil Concentrations, pCi/g 

C-14 1.000E+OO 

Total Dose TDOSE(t), mrem/yr 

Radiation Dose Limit = 2.500E+Ol mrem/yr 

= Fraction of Basic Dose Limit Received at 

3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 

6.869E-02 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

2.748E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

at t 2.488 ± 0.005 years 

Time (t) 

3.000E+02 1.000E+03 

0.000E+OO O.OOOE+OO 

O.OOOE+OO O.OOOE+OO 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 2.488E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-.: mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

----
C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 2.488E+OO years 

Water 

Radio-

Nuclide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 

All Pathways* 

mrem/yr fract. 

C-14 3.021E-02 0.4386 3.410E-02 0.4950 0.000E+OO 0.0000 2.400E-03 0.0348 5.902E-04 0.0086 1.588E-03 0.0231 6.889E-02 1.0000 

Total 3.021E-02 0.4386 3.410E-02 0.4950 O.OOOE+OO 0.0000 2.400E-03 0.0348 5.902E-04 0.0086 1.588E-03 0.0231 6.889E-02 1.0000 

*Sum of all water independent and dependent pathways . 

• 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 2.091E-07 0.0000 2.731E-06 0.0004 O.OOOE+OO 0.0000 4.878E-03 0.7405 l.466E-03 0.2225 2.395E-04 0.0364 8.326E-07 0.0001 

Total 2.091E-07 0.0000 2.731E-06 0.0004 O.OOOE+OO 0.0000 4.878E-03 0.7405 l.466E-03 0.2225 2.395E-04 0.0364 8.326E-07 0.0001 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Tl 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

*S of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

6.587E-03 1. 0000 

6.587E-03 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 1.800£-25 0.0000 2.324£-24 0.0000 O.OOOE+OO 0.0000 1.376£-19 0.0000 6.638£-19 0.0000 3.060£-20 0.0000 7.084£-25 0.0000 

Total 1.800£-25 0.0000 2.324£-24 0.0000 O.OOOE+OO 0.0000 l.376E-19 0.0000 6.638£-19 0.0000 3.060E-20 0.0000 7.084£-25 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 2.099£-02 0.4470 2.297£-02 0.4892 O.OOOE+OO 0.0000 1. 556£-03 0.0331 3.490£-04 0.0074 1.088£-03 0.0232 

Total 2.099E-02 0.4470 2.297£-02 0.4892 O.OOOE+OO 0.0000 1.556E-03 0.0331 3.490£-04 0.0074 1. 088£-03 0.0232 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

4. 696£-02 1.0000 

4. 696£-02 1. 0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 3.012E-02 0.4385 3.400E-02 0.4950 0.000E+OO 0.0000 2.395E-03 0.0349 5.892E-04 0.0086 1. 583E-03 0.0231 

Total 3.012E-02 0.4385 3.400E-02 0.4950 0.000E+OO 0.0000 2.395E-03 0.0349 5.892E-04 0.0086 1. 583E-03 0.0231 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

6.869E-02 1. 0000 

6.869E-02 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

0.000E+OO 0.0000 

0.000E+OO 0.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

all water independent and dependent pathways. *Sum of 

• 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 
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File 

• 
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MU Sinclair Farm Cattle Lagoon Scenario 1, All Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIRl.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

T~ O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

~· 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

* of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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(i) 

C-14 

MU Sinclair Farm Cattle Lagoon Scenario 1, All Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIRl.RAD 

Dose/Source Ratios Surruned Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 l.OOOE+03 

C-14 1.000E+OO 6.587£-03 4.696E-02 6.869£-02 O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Nuclide 

(i) t= 0.000E+OO 

C-14 3.795E+03 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

l.OOOE+OO 3.000E+OO 1.000E+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

5.324E+02 3.639E+02 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+l2 *4.455E+12 

*At specific activity limit 

(i) 

C-14 

• 

Surruned Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 2.488 ± 0.005 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

1.000E+OO 2.488 ± 0.005 6.889£-02 3.629E+02 6.889£-02 3.629E+02 
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• Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

6.587E-03 4.696E-02 6.869E-02 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 

t= 0.000E+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

l.OOOE+OO 8.617E-19 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.50 seconds 

• 

• 
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Table of Contents 

.t I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Summary . . . 2 

Site-Specific Parameter Summary .. .. . .. ... . . . .. .... .. . .. .. 3 

Summary of Pathway Selections . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Contaminated Zone and Total Dose Summary ................ . 

Total Dose Components 

Time 0. OOOE+OO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.000E+02 

3.000E+02 

1.000E+03 

10 

11 

12 

13 

14 

15 

16 

Dose/Source Ratios Summed Over All Pathways .. .. .. .. .. .. .. 17 

Single Radionuclide Soil Guidelines . . ... .. . .. .... .. . .. ... 17 

Dose Per Nuclide Summed Over All Pathways . .. . ....... .. .. . 18 

Soil Concentration Per Nuclide .. .. .. . . .. .. .. .. .. .. .. .. .. . 18 

• 

• 

1 
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2 

Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

Menu Parameter 

A-1 DCF' s for external ground radiation, (mrem/yr) I (pCi/g) 

A-1 C-14 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 

B-1 

C-14(p) 

C-14(g) 

(Class: ORGANIC) 

(Class: C02) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 C-14 

D-34 Food transfer factors: 

D-34 

D-34 

D-34 

D-5 

D-5 

D-5 

C-14 
' 

plant/soil concentration ratio, dimensionless 

C-14 ' 
beef/livestock-intake ratio, (pCi/kg) I (pCi/d) 

C-14 ' milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 

C-14 ' fish 

C-14 ' crustacea and mollusks 

Current 

Value# 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1.200E-02 

5.000E+04 

9.100E+03 

Base 

Case* 

1. 345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Parameter 

Name 

DCFl( 1) 

DCF2 ( 1) 

C14GinhDCF 

DCF3 ( 1) 

RTF( 1, 1) 

RTF( 1, 2) 

RTF( 1, 3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

~Case means Default.Lib w/o Associate Nuclide contributions . 

• 
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• Menu I 

ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 

I 
R012 I 
R012 I 

I 
R013 I 

~ 
~ 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

• R014 

R014 

Site-Specific Parameter Summary 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): C-14 

Concentration in groundwater (pCi/L) : C-14 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

2.760E+03 

l.500E-01 

O.OOOE+OO 

9.200E+Ol 

2.500E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

1.000E+03 

not used 

not used 

l.OOOE+OO 

not used 

O.OOOE+OO 

not used 

not used 

1.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

not used 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

1. OOOE+06 

1.000E-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Default 

l.OOOE+04 

2.000E+OO 

O.OOOE+OO 

l.OOOE+02 

3.000E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

1.000E+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.500E+OO 

l.OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+00 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T(lO) 

Sl (1) 

Wl ( 1) 

COVERO 

DENS CV 

VCV 

DENS CZ 

vcz 
TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

I DITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 
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Site-Specific Parameter Summary (continued) 

• Menu I 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for C-14 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

• R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

-1): 

User 

Input 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+00 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

1. OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

5.000E+Ol 

7.071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1. 039E+Ol 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H (1) 

DENSUZ (1) 

TPUZ(l) 

EPUZ(l) 

FCUZ (1) 

BUZ(l) 

HCUZ (1) 

DCNUCC( 1) 

DCNUCU( 1,1) 

DCNUCS( 1) 

ALEACH ( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SHFl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE ( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE ( 10) 

RAD_ SHAPE ( 11) 

RAD_SHAPE (12) 
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Site-Specific Parameter Summary (continued) 

• Menu Parameter 

R017 Fractions of annular areas within AREA: 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

• R018 I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

Rl9B I 

• Rl9B I 
Rl9B I 
Rl9B I 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 8 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+00 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

-1 

-1 

-1 

6.800E+Ol 

5.500E+Ol 

5.000E+Ol 

l.600E+02 

5.000E-01 

l.OOOE-04 

l.500E-01 

9.000E-01 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

7.000E-01 

l.500E+OO 

l.lOOE+OO 

l.700E-01 

2.500E-01 

8.000E-02 

Default 

l.OOOE+OO 

2.732E-01 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

-1 

-1 

-1 

6.800E+Ol 

5.500E+Ol 

5.000E+Ol 

l.600E+02 

5.000E-01 

l.OOOE-04 

l.500E-01 

9.000E-01 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

7.000E-01 

l.500E+OO 

l.lOOE+OO 

l.700E-01 

2.500E-01 

8.000E-02 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0. 138E+OO 

0.138E+OO 

Parameter 

Name 

FRACA ( 1) 

FRACA( 2) 

FRACA( 3) 

FRACA( 4) 

FRACA ( 5) 

FRACA ( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA( 9) 

FRACA(lO) 

FRACA(ll) 

FRACA(l2) 

DIET (1) 

DIET(2) 

DIET (3) 

DIET (4) 

DIET (5) 

DIET(6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR9 

FPLANT 

FMEAT 

FM ILK 

LFI5 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV (1) 

YV(2) 

YV(3) 

TE (1) 

TE(2) 

TE (3) 
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Site-Specific Parameter Summary (continued) 

• Menu I 

R19B 

R19B 

R19B 

Rl9B 

R19B 

R19B 

Rl9B 

Rl9B 

R19B 

R19B 

Cl4 

C14 

Cl4 

Cl4 

C14 

C14 

C14 

C14 

Cl4 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

R021 

R021 

R021 

R021 

R021 

R021 

R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 

• R021 

R021 

TITL 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (1/sec) 

C-12 evasion flux rate from soil (1/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days) : 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

Diffusion coefficient for radon gas (m/sec): 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

l.OOOE-10 

8.000E-01 

2.000E-01 

1. 400E+Ol 

l.OOOE+OO 

1. OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

Default 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-Ol 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

1. OOOE-10 

8.000E-01 

2.000E-01 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

l.500E-01 

2.400E+OO 

4.000E-01 

l.OOOE-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+OO 

5.000E-01 

2.500E+OO 

O.OOOE+OO 

l-1.000E+OO 

2.500E-01 

1. 500E-01 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

TIV(l) 

TIV(2) 

TIV(3) 

RDRY(l) 

RDRY(2) 

RDRY (3) 

RWET (1) 

RWET(2) 

RWET(3) 

WLAM 

Cl2WTR 

Cl2CZ 

CSOIL 

CAIR 

DMC 

EVSN 

REV SN 

AVFG4 

AVFG5 

STOR_T(l) 

STOR_T(2) 

STOR_T (3) 

STOR_T(4) 

STOR_T(5) 

STOR_T (6) 

STOR_T(7) 

STOR_T(8) 

STOR_T (9) 

FLOORl 

DENS FL 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA (1) 

EMANA (2) 

NPTS 
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Site-Specific Parameter Summary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

Pathway User Selection 

1 external gamma active 

2 inhalation (w/o radon) I active 

3 plant ingestion active 

meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

8 soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KYMAX 
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Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g 

A Area: 

~ckness: 
Cover Depth: 

2760.00 square meters 

0.15 meters 

0.00 meters 

C-14 l.OOOE+OO 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit= 2.500E+Ol mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

TDOSE(t): l.lOlE-02 4.962E-02 7.321E-02 0.000E+OO 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

M(t): 4.404E-04 l.985E-03 2.928E-03 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Maximum TDOSE(t): 7.369E-02 mrem/yr at t 2.894 ± 0.006 years 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 2.894E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. • C-14 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 2.894E+OO years 

Water 

Radio-

Nucl ide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

All Pathways* 

mrem/yr fract. 

C-14 3.865E-02 0.5245 2.908E-02 0.3947 O.OOOE+OO 0.0000 4.074E-03 0.0553 5.197E-04 0.0071 l.361E-03 0.0185 7.369E-02 1.0000 

Total 3.865E-02 0.5245 2.908E-02 0.3947 O.OOOE+OO 0.0000 4.074E-03 0.0553 5.197E-04 0.0071 l.361E-03 0.0185 7.369E-02 1.0000 

*Sum of all water independent and dependent pathways . 

• 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 2.495E-07 0.0000 5.007£-06 0.0005 0.000E+OO 0.0000 8.971£-03 0.8147 1.709£-03 0.1552 3.237E-04 0.0294 1.869£-06 0.0002 

Total 2.495E-07 0.0000 5.007£-06 0.0005 O.OOOE+OO 0.0000 8.971E-03 0.8147 1.709£-03 0.1552 3.237E-04 0.0294 l.869E-06 0.0002 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 0.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

Tl 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

*S of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

l.lOlE-02 1.0000 

l.lOlE-02 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl i de mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 1.904E-21 0.0000 3.794E-20 0.0000 O.OOOE+OO 0.0000 5.012E-16 0.0000 l.411E-15 0.0000 1.065E-16 0.0000 l.416E-20 0.0000 

Total l.904E-21 0.0000 3.794E-20 0.0000 0.000E+OO 0.0000 5.012E-16 0.0000 l.411E-15 0.0000 l.065E-16 0.0000 l.416E-20 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 2.645E-02 0.5331 l.934E-02 0.3897 O.OOOE+OO 0.0000 2.611E-03 0.0526 3.024E-04 0.0061 9.181E-04 0.0185 4.962E-02 1.0000 

T~ 2.645E-02 0.5331 l.934E-02 0.3897 O.OOOE+OO 0.0000 

*~f all water independent and dependent pathways . 

• 

2.611E-03 0.0526 3.024E-04 0.0061 9.181E-04 0.0185 4.962E-02 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 3.840E-02 0.5245 2.889E-02 0.3946 O.OOOE+OO 0.0000 4.048E-03 0.0553 5.182E-04 0. 0071 l.353E-03 0.0185 

Total 3.840E-02 0.5245 2.889E-02 0.3946 O.OOOE+OO 0.0000 4.048E-03 0.0553 5.182E-04 0.0071 l.353E-03 0.0185 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

7.321E-02 1.0000 

7.321E-02 1. 0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

all water independent and dependent pathways. *Sum of 

• 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

~· 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

* of all water independent and dependent pathways. 

• 
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• Parent 

(i) 

C-14 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR2.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

C-14 l.OOOE+OO l.lOlE-02 4.962E-02 7.321E-02 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Nuclide 

(i) t= O.OOOE+OO 

C-14 2.270E+03 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

5.038E+02 3.415E+02 *4.455E+l2 *4.455E+l2 *4.455E+l2 *4.455E+l2 *4.455E+l2 

*At specific activity limit 

and 

• (i) 

C-14 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 2.894 ± 0.006 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

l.OOOE+OO 2.894 ± 0.006 7.369E-02 3.393E+02 7.369E-02 3.393E+02 
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• Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.000E+02 3.000E+02 l.OOOE+03 

l.lOlE-02 4.962E-02 7.321E-02 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

l.OOOE+OO 7.628E-15 4.442E-43 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.53 seconds 

• 

• 
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Time 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

9 

10 

11 

12 

13 

14 

15 

16 

Dose/Source Ratios Summed Over All Pathways . .. .. ... ... .. . 17 

Single Radionuclide Soil Guidelines .. .. . .. .. . .. .. .. .. .. .. 17 
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• 
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2 

Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

Menu Parameter 

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 

A-1 C-14 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 

B-1 

C-14 (p) (Class: ORGANIC) 

C-14(g) (Class: C02) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 C-14 

D-34 Food transfer factors: 

D-34 

D-34 

D-34 

D-5 

D-5 

D-5 

C-14 
' 

plant/soil concentration ratio, dimensionless 

C-14 ' beef /livestock-intake ratio, (pCi/kg)/(pCi/d) 

C-14 
' 

milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

Bioaccurnulation factors, fresh water, L/kg: 

C-14 ' fish 

C-14 ' crustacea and mollusks 

Current 

Value# 

1.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Base 

Case* 

1.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Parameter 

Name 

DC Fl ( 1) 

DCF2 ( 1) 

C14GinhDCF 

DCF3 ( 1) 

RTF( 1, 1) 

RTF( 1, 2) 

RTF( 1, 3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

#For DCFl(xxx) only, factors 

~Case means Default.Lib 

are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

w/o Associate Nuclide contributions . 

• 
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Summary MU Sinclair Farm Cattle Lagoon Scenario 2, All Sample Results 

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR3.RAD 

Site-Specific Parameter Summary 

• Menu 

ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 

I 
R012 I 
R012 I 

I 
R013 I 

I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 

I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 

• R014 

R014 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): C-14 

Concentration in groundwater (pCi/L): C-14 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

4.140E+03 

8.000E-02 

O.OOOE+OO 

9.200E+Ol 

2.500E+Ol 

O.OOOE+OO 

1.000E+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

not used 

not used 

1. OOOE+OO 

not used 

1.000E+OO 

1.500E+OO 

l.OOOE-03 

l.500E+OO 

1.000E-03 

4.000E-01 

2.000E-01 

1.000E+Ol 

5.300E+OO 

2.000E+OO 

not used 

5.000E-01 

1.000E+OO 

2.000E-01 

overhead 

2.000E-01 

l.000E+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.000E+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

1. OOOE+Ol 

ND 

2.500E+02 

Default 

l.000E+04 

2.000E+OO 

O.OOOE+OO 

1.000E+02 

3.000E+Ol 

O.OOOE+OO 

1.000E+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

0.000E+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

1.500E+OO 

1. OOOE-03 

l.500E+OO 

1. OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T (10) 

Sl (1) 

Wl ( 1) 

COVERO 

DENS CV 

VCV 

DENSCZ 

vcz 
TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

I DITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 
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Site-Specific Parameter Summary (continued) 

• Menu 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for C-14 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

• R017 I 
R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

-1): 

user 

Input 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

1.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

5.000E+Ol 

7.071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1. 948E+Ol 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H (1) 

DENSUZ (1) 

TPUZ(l) 

EPUZ (1) 

FCUZ(l) 

BUZ(l) 

HCUZ(l) 

DCNUCC( 1) 

DCNUCU ( 1, 1) 

DCNUCS( 1) 

ALEACH ( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SH Fl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE (10) 

RAD_ SHAPE ( 11) 

RAD_SHAPE (12) 
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Site-Specific Parameter Summary (continued) 

• Menu 

R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 

I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 

~ 
JPi 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 
R018 I 

I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 
R019 I 

I 
Rl9B I 

• Rl9B 

Rl9B 

R19B 

Parameter 

Fractions of annular areas within AREA: 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

1.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

1.000E+OO 

1.000E+OO 

5.000E-01 

/-1 
/-1 
/-1 

I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I 1.600E+02 

I 5.000E-01 

I l.OOOE-04 

I 1. 500E-01 

I 9.000E-01 

I 1.000E+OO 

/ not used 

I 1.000E+OO 

I 1. OOOE+OO 

I 
I 7.000E-01 

I 1.500E+OO 

I 1. lOOE+OO 

I l.700E-01 

I 2.500E-Ol 

I 8.000E-02 

Default 

I 
1. OOOE+OO I 
2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

l.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

1.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

1.000E+OO 

5.000E-01 

/-1 
/-1 
/-1 

I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I l.600E+02 

I 5.000E-01 

I l.OOOE-04 

I l.500E-01 

I 9.000E-01 

I l.OOOE+OO 

I 1.000E+OO 

I 1. OOOE+OO 

I l.OOOE+OO 

I 
I 7.000E-01 

I l.500E+OO 

I l.lOOE+OO 

I l.700E-Ol 

I 2.500E-Ol 

I 8.000E-02 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0.207E+OO 

0.207E+OO 

Parameter 

Name 

I 
I FRACA( 1) 

I FRACA( 2) 

I FRACA ( 3) 

I FRACA( 4) 

I FRACA ( 5) 

I FRACA( 6) 

I FRACA( 7) 

I FRACA( 8) 

I FRACA ( 9) 

I FRACA(10) 

I FRACA (11) 

I FRACA(l2) 

I 
I DIET(l) 

I DIET (2) 

I DIET(3) 

I DIET (4) 

I DIET (5) 

I DIET (6) 

I SOIL 

I DWI 

I FDW 

I FHHW 

I FLW 

I FIRW 

I FR9 

I FPLANT 

I FMEAT 

I FMILK 

I 
I LFI5 

I LFI6 

I LWI5 

I LWI6 

I LSI 

I MLFD 

I DM 

I DROOT 

I FGWDW 

I FGWHH 

I FGWLW 

I FGWIR 

I 
I YV(l) 

I YV(2) 

I YV(3) 

I TE (1) 

I TE(2) 

I TE (3) 
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Site-Specific Parameter Summary (continued) 

• Menu I 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Cl4 

Cl4 

Cl4 

Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 

I • STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 I 
R021 I 
R021 I 

• R021 

R021 

TITL 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (l/sec) 

C-12 evasion flux rate from soil (l/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

Diffusion coefficient for radon gas (m/sec) : 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input Default 

l.OOOE-01 I l.OOOE-01 I 
l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

l.OOOE-10 

8.000E-01 

2.000E-01 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-Ol 

2.500E-01 

2.500E-01 

2.500E-Ol 

2.500E-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

1. OOOE-10 

8.000E-01 

2.000E-01 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

1. OOOE+OO 

4.500E+Ol 

l.500E-01 

2.400E+OO 

4.000E-01 

1. OOOE-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+OO 

5.000E-01 

2.500E+OO 

O.OOOE+OO 

1-L OOOE+OO 

2.500E-01 

1. 500E-01 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

TIV (1) 

TIV (2) 

TIV(3) 

RDRY(l) 

RDRY(2) 

RDRY(3) 

RWET(l) 

RWET (2) 

RWET(3) 

WLAM 

Cl2WTR 

Cl2CZ 

CS OIL 

CAIR 

DMC 

EVSN 

REV SN 

AVFG4 

AVFG5 

STOR_T (1) 

STOR_T (2) 

STOR_T(3) 

STOR_T (4) 

STOR_T(5) 

STOR_T (6) 

STOR_T(7) 

STOR_T (8) 

STOR_T(9) 

FLOORl 

DENS FL 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA (1) 

EMANA(2) 

NPTS 
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7 

Site-Specific Parameter Summary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

1 

2 

3 

5 

6 

7 

8 

9 

Pathway 

external gamma 

inhalation (w/o radon) I 
plant ingestion 

meat ingestion 

milk ingestion 

aquatic foods 

drinking water 

soil ingestion 

radon 

Find peak pathway doses 

User Selection 

active 

active 

active 

active 

active 

active 

active 

active 

suppressed 

suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KYMAX 
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Contaminated Zone Dimensions 

• Area: 

Thickness: 

Cover Depth: 

t (years) : 

TDOSE (t): 

M(t): 

4140.00 square meters 

0.08 meters 

1.00 meters 

Basic 

Total Mixture Sum M(t) 

O.OOOE+OO l.OOOE+OO 

l.841E-26 9.547E-02 

7.363E-28 3.819E-03 

Maximum TDOSE(t): 1.477E-01 mrem/yr 

Initial Soil Concentrations, pCi/g 

C-14 l.OOOE+OO 

Total Dose TDOSE(t), mrem/yr 

Radiation Dose Limit = 2.500E+Ol mrem/yr 

= Fraction of Basic Dose Limit Received at 

3.000E+OO l.OOOE+Ol 3.000E+Ol 1.000E+02 

l.465E-01 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

5.860E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

at t 3.637 ± 0.007 years 

Time (t) 

3.000E+02 l.000E+03 

O.OOOE+OO 0.000E+OO 

O.OOOE+OO O.OOOE+OO 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.637E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-• : mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.637E+OO years 

Water 

Radio-

Nuclide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

All Pathways* 

mrem/yr fract. 

C-14 6.477E-02 0.4385 7.311E-02 0.4950 O.OOOE+OO 0.0000 5.148E-03 0.0349 l.266E-03 0.0086 3.405E-03 0.0231 l.477E-01 1.0000 

Total 6.477E-02 0.4385 7.311E-02 0.4950 O.OOOE+OO 0.0000 5.148E-03 0.0349 l.266E-03 0.0086 3.405E-03 0.0231 1.477E-01 1.0000 

*Sum of all water independent and dependent pathways . 

• 
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 l.841E-26 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total l.841E-26 1.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Tl 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Su of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

1. 841E-26 1.0000 

l.841E-26 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 4.258E-02 0.4460 4.679E-02 0.4901 O.OOOE+OO 0.0000 3.181E-03 0.0333 7.119E-04 0.0075 2.208E-03 0.0231 9.547E-02 1.0000 

~~ 4.258E-02 0.4460 4.679E-02 0.4901 O.OOOE+OO 0.0000 

*'.:>· m of all water independent and dependent pathways . 

• 

3.lBlE-03 0.0333 7.119E-04 0.0075 2.208E-03 0.0231 9.547E-02 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 6.423E-02 0.4385 7.252E-02 0.4950 O.OOOE+OO 0.0000 5.107E-03 0.0349 1. 257E-03 0.0086 3.377E-03 0.0231 

T. 

6.423E-02 0.4385 7.252E-02 0.4950 O.OOOE+OO 0.0000 5.107E-03 0.0349 1. 257E-03 0.0086 3.377E-03 0.0231 

all water independent and dependent pathways. *Sum of 

• 

All Pathways* 

mrem/yr fract. 

1. 465E-01 1.0000 

1. 465E-01 1.0000 



RESRAD, Version 6.5 T~ Limit ~ 180 days 05/29/2014 00:09 Page 12 

Summary 

File 

• 
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C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR3.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ l.OOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 1.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, All Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR3.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, All Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR3.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 
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File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, All Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR3.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. rnrem/yr fract. mrern/yr fract. mrem/yr fract. mrem/yr fract. rnrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrern/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rnrern/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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MU Sinclair Farm Cattle Lagoon Scenario 2, All Sample Results 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

• O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

*Sum of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 
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(i) 

C-14 

MU Sinclair Farm Cattle Lagoon Scenario 2, All Sample Results 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR3.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

C-14 l.OOOE+OO l.841E-26 9.547E-02 l.465E-01 l.913E-42 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Nuclide 

(i) t= O.OOOE+OO 

C-14 *4.455E+l2 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 2.SOOE+Ol mrem/yr 

l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.000E+03 

2.619E+02 l.707E+02 *4.455E+l2 *4.455E+l2 *4.455E+l2 *4.455E+l2 *4.455E+l2 

*At specific activity limit 

.nd 

N~e 
(i) 

C-14 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 3.637 ± 0.007 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

l.OOOE+OO 3.637 ± 0.007 l.477E-01 l.693E+02 l.477E-01 l.693E+02 
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• Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t~ O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.000E+03 

l.841E-26 9.547E-02 l.465E-01 O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi/g 

( j) (i) t~ O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

C-14 C-14 l.OOOE+OO l.OOOE+OO 3.483E-09 4.225E-26 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.46 seconds 

• 

• 
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.t I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Summary ... 2 

Site-Specific Parameter Summary .. .. .. .. .. .. .. . .. .. ... .. .. 3 

Summary of Pathway Selections . .... .. .. . .. . .. .. .. .. .. . . .. . 7 

Contaminated Zone and Total Dose Summary .. .. . .. .. ... .. .. . 8 

Total Dose Components 

Time O.OOOE+OO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

1.000E+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

10 

11 

12 

13 

14 

15 

16 

Dose/Source Ratios Summed Over All Pathways .. .. .. .. .. . ... 17 

Single Radionuclide Soil Guidelines .. .... .. .. . . ... ... .. .. 17 

Dose Per Nuclide Summed Over All Pathways . .. .. .. .. . ... .. . 18 

Soil Concentration Per Nuclide .... .. . ... .. ... .. .. .. ... .. . 18 

• 

• 
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2 

Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

Menu Parameter 

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g) 

A-1 C-14 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 

B-1 

C-14 (p) (Class: ORGANIC) 

C-14(g) (Class: C02) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 C-14 

D-34 Food transfer factors: 

D-34 

D-34 

D-34 

D-5 

D-5 

D-5 

C-14 
' plant/soil concentration ratio, dimensionless 

C-14 
' beef /livestock-intake ratio, (pCi/kg)/(pCi/d) 

C-14 
' milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 

C-14 
' fish 

C-14 
' crustacea and mollusks 

Current 

Value# 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

l.200E-02 

5.000E+04 

9.100E+03 

Base 

Case* 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Parameter 

Name 

DCFl ( 1) 

DCF2 ( 1) 

Cl4GinhDCF 

DCF3 ( 1) 

RTF( 1, 1) 

RTF( 1,2) 

RTF( 1, 3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

~Case means Default.Lib w/o Associate Nuclide contributions . 

• 
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• Menu I 

ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 
ROll I 

I 
R012 I 
R012 I 

I 
R013 I 

I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 

I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 

• R014 

R014 

Site-Specific Parameter Summary 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): C-14 

Concentration in groundwater (pCi/L): C-14 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

2.760E+03 

l.500E-Ol 

0.000E+OO 

9.200E+Ol 

2.500E+Ol 

O.OOOE+OO 

1.000E+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

1.000E+02 

3.000E+02 

1.000E+03 

not used 

not used 

l.OOOE+OO 

not used 

1.000E+OO 

1.500E+OO 

1.000E-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

not used 

5.000E-01 

1.000E+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

1.000E-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

1.000E-03 

1.000E+Ol 

ND 

2.500E+02 

Default 

I l.OOOE+04 

I 2.000E+OO 

I O.OOOE+OO 

I l.OOOE+02 

I 3.000E+Ol 

I 0.000E+OO 

I 1.000E+OO 

I 3.000E+OO 

I l.OOOE+Ol 

I 3.000E+Ol 

I l.OOOE+02 

I 3.000E+02 

I l.OOOE+03 

I 0.000E+OO 

I 0.000E+OO 

I 
I 0.000E+OO 

I 0.000E+OO 

I 
I O.OOOE+OO 

I 1.500E+OO 

I l.OOOE-03 

I l.500E+OO 

I 1.000E-03 

I 4.000E-01 

I 2.000E-01 

I l.OOOE+Ol 

I 5.300E+OO 

I 2.000E+OO 

I 8.000E+OO 

I 5.000E-01 

I l.OOOE+OO 

I 2.000E-01 

I overhead 

I 2.000E-01 

I l.OOOE+06 

I 1.000E-03 

I 
I 1.500E+OO 

I 4.000E-01 

I 2.000E-01 

I 2.000E-01 

I 1.000E+02 

I 2.000E-02 

I 5.300E+OO 

I l.OOOE-03 

I l.OOOE+Ol 

I ND 

I 2.500E+02 

I 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

I AREA 

I THICKO 

I SUBMFRACT 

I LCZPAQ 

I BRDL 

I TI 

I T ( 2) 

I T( 3) 

I T ( 4) 

I T ( 5) 

I T ( 6) 

I T ( 7) 

I T ( 8) 

I T ( 9) 

I T (10) 

I 
I Sl (1) 

I Wl ( 1) 

I 
I COVERO 

I DENSCV 

I vcv 

I DENSCZ 

I VCZ 

I TPCZ 

I FCCZ 

I HCCZ 

I BCZ 

I WIND 

I HUMID 

I EVAPTR 

I PRECIP 

I RI 

I IDITCH 

I RUNOFF 

I WAREA 

I EPS 

I 
I DENSAQ 

I TPSZ 

I EPSZ 

I FCSZ 

I HCSZ 

I HGWT 

I BSZ 

I VWT 

I DWIBWT 

I MODEL 

I uw 
I 
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Site-Specific Parameter Summary (continued) 

• Menu 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for C-14 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

• R017 I 
R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

outer annular radius (m), ring 12: 

-1) : 

User 

Input 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

5.000E+Ol 

7. 071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1. 039E+Ol 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H(l) 

DENSUZ(l) 

TPUZ (1) 

EPUZ(l) 

FCUZ (1) 

BUZ(l) 

HCUZ (1) 

DCNUCC( 1) 

DCNUCU ( 1, 1) 

DCNUCS ( 1) 

ALEACH( 1) 

SOLUBK ( 1) 

INHALR 

ML I NH 

ED 

SHF3 

SH Fl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE (10) 

RAD_SHAPE(ll) 

RAD_SHAPE(l2) 
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Site-Specific Parameter Summary (continued) 

• Menu I Parameter 

R017 Fractions of annular areas within AREA: 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

R018 I 
R018 I 
R018 I 
R018 I 

Ring 1 

Ring 2 

Ring 3 

Ring 

Ring 5 

Ring 6 

Ring 7 

Ring 8 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

R018 I Contamination fraction of plant food 

R018 I Contamination fraction of meat 

R018 I Contamination fraction of milk 

I 
R019 I Livestock fodder intake for meat (kg/day) 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

Rl9B 

• R19B 

R19B 

R19B 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

1.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

1.000E+OO 

not used 

1.000E+OO 

l.OOOE+OO 

5.000E-01 

H 
H 
H 
I 

Default 

l.OOOE+OO 

2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

1.000E+OO 

l.OOOE+OO 

1.000E+OO 

l.OOOE+OO 

5.000E-01 

-1 

1-1 
H 
I 

6.800E+Ol I 6.800E+Ol 

5.500E+Ol I 5.500E+Ol 

5.000E+Ol I 5.000E+Ol 

1.600E+02 I 1.600E+02 

5.000E-01 I 5.000E-01 

1. OOOE-04 I 1. OOOE-04 

l.500E-01 I l.500E-01 

9.000E-01 I 9.000E-01 

l.OOOE+OO I l.OOOE+OO 

not used I l.OOOE+OO 

l.OOOE+OO I l.OOOE+OO 

l.OOOE+OO I l.OOOE+OO 

I 
7.000E-01 I 7.000E-01 

l.500E+OO I l.500E+OO 

1. lOOE+OO I l. lOOE+OO 

1. 700E-01 I 1. 700E-01 

2.500E-01 I 2.500E-01 

8.000E-02 I 8.000E-02 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0. 138E+OO 

0 .138E+OO 

Parameter 

Name 

FRACA ( 1) 

FRACA( 2) 

FRACA ( 3) 

FRACA( 4) 

FRACA( 5) 

FRACA( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA( 9) 

FRACA(10) 

FRACA(ll) 

FRACA(12) 

DIET(l) 

DIET (2) 

DIET(3) 

DIET (4) 

DIET (5) 

DIET ( 6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR9 

FPLANT 

FMEAT 

FM ILK 

LFI5 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV (1) 

YV(2) 

YV(3) 

TE (1) 

TE(2) 

TE (3) 
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Site-Specific Parameter Summary (continued) 

• Menu I 

Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 

I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 

I • STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 

I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 

• R021 

R021 

TITL 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (l/sec) 

C-12 evasion flux rate from soil (l/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

Diffusion coefficient for radon gas (m/sec) : 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surf ace (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-Ol 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.BOOE-01 

3.000E-01 

7.000E-07 

l.OOOE-10 

8.000E-01 

2.000E-01 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

Default 

l.OOOE-01 I 
1. OOOE+OO I 
l.OOOE+OO I 
2.500E-01 I 
2.500E-01 I 
2.500E-01 I 
2.500E-01 I 
2.500E-01 I 
2.500E-01 I 
2.000E+Ol I 

I 
2.000E-05 I 
3.000E-02 I 
2.000E-02 I 
9.800E-01 I 
3.000E-01 I 
7.000E-07 I 
l.OOOE-10 I 
8.000E-01 I 
2.000E-01 I 

I 
I 

l.400E+Ol I 
l.OOOE+OO I 
l.OOOE+OO I 
2.000E+Ol I 
7.000E+OO I 
7.000E+OO I 
l.OOOE+OO I 
l.OOOE+OO I 
4.500E+Ol I 

I 
l.500E-01 I 
2.400E+OO I 
4.000E-01 I 
1. OOOE-01 I 
5.000E-02 I 
3.000E-02 I 

I 
2.000E-06 I 
3.000E-07 I 
2.000E-06 I 
2.000E+OO I 
5.000E-01 I 
2.500E+OO I 
O.OOOE+OO I 

-1. OOOE+OO I 
2.500E-01 I 
l.500E-Ol I 

I 
I 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

TIV(l) 

TIV(2) 

TIV(3) 

RDRY(l) 

RDRY(2) 

RDRY(3) 

RWET (1) 

RWET(2) 

RWET(3) 

WLAM 

Cl2WTR 

Cl2CZ 

CSOIL 

CAIR 

DMC 

EVSN 

REV SN 

AVFG4 

AVFG5 

STOR_T (1) 

STOR_T (2) 

STOR_T(3) 

STOR_T(4) 

STOR_T (5) 

STOR_T(6) 

STOR_T(7) 

STOR_T (8) 

STOR_T(9) 

FLOORl 

DENS FL 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA (1) 

EMANA (2) 

NPTS 
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Site-Specific Parameter Summary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

Pathway User Selection 

1 external gamma active 

2 inhalation (w/o radon) I active 

3 plant ingestion active 

4 meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

8 soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KYMAX 
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Contaminated Zone Dimensions 

• 

Area: 

ckness: 

Cover Depth: 

2760.00 square meters 

0.15 meters 

1.00 meters 

Initial Soil Concentrations, pCi/g 

C-14 1.000E+OO 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit= 2.500E+Ol mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.000E+03 

TDOSE(t): 3.525E-26 1.393E-01 2.301E-01 l.406E-23 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

M(t): l.410E-27 5.571E-03 9.202E-03 5.623E-25 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Maximum TDOSE(t): 2.308E-01 mrem/yr at t 3.439 ± 0.007 years 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.439E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. • C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.439E+OO years 

Water 

Radio-

Nuclide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract . 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

All Pathways* 

mrem/yr fract. 

C-14 l.210E-01 0.5243 9.112E-02 0.3948 O.OOOE+OO 0.0000 l.277E-02 0.0553 l.632E-03 0.0071 4.263E-03 0.0185 2.308E-01 1.0000 

Total l.210E-01 0.5243 9.112E-02 0.3948 O.OOOE+OO 0.0000 l.277E-02 0.0553 l.632E-03 0.0071 4.263E-03 0.0185 2.308E-01 1.0000 

*Sum of all water independent and dependent pathways . 

• 
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 3.525E-26 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 3.525E-26 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways . *Sum of 

• 

All Pathways* 

mrem/yr fract. 

3.525E-26 1. 0000 

3.525E-26 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 l.136E-30 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total l.136E-30 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 7.419E-02 0.5327 5.432E-02 0.3901 0.000E+OO 0.0000 7.341E-03 0.0527 8.420E-04 0.0060 2.573E-03 0.0185 l.393E-01 1.0000 

T~ 7.419E-02 0.5327 5.432E-02 0.3901 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

7.341E-03 0.0527 8.420E-04 0.0060 2.573E-03 0.0185 l.393E-Ol 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 1. 207E-01 0.5245 9.081E-02 0.3947 O.OOOE+OO 0.0000 1. 272E-02 0.0553 1. 62 4E-03 0.0071 4.250E-03 0.0185 

• 1. 207E-01 0.5245 9.081E-02 0.3947 O.OOOE+OO 0.0000 1. 272E-02 0.0553 1. 62 4E-03 0. 0071 4.250E-03 0.0185 

all water independent and dependent pathways. *Sum of 

• 

All Pathways* 

mrem/yr fract. 

2.301E-01 1.0000 

2.301E-01 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 6.542E-24 0.4653 5.925E-24 0.4215 O.OOOE+OO 0.0000 l.028E-24 0.0731 2.914E-25 0.0207 2. 720E-25 0.0193 

• 6.542E-24 0.4653 5.925E-24 0.4215 O.OOOE+OO 0.0000 l.028E-24 0.0731 2.914E-25 0.0207 2. 720E-25 0.0193 

*S of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

1. 406E-23 1. 0000 

l.406E-23 1.0000 
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Ti 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

*S of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

T~ O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 1.000E+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways. *Sum of 

• 
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Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol l.000E+02 3.000E+02 l.OOOE+03 

C-14 1.000E+OO 3.525E-26 1.393E-01 2.301E-01 l.406E-23 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Nuclide 

(i) t= O.OOOE+OO 

C-14 *4.455E+l2 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

1.795E+02 l.087E+02 *4.455E+l2 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+12 

*At specific activity limit 

(i) 

C-14 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 3.439 ± 0.007 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

l.OOOE+OO 3.439 ± 0.007 2.308E-01 1.083E+02 2.308E-01 l.083E+02 
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• Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= 0.000E+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

3.525E-26 l.393E-01 2.301E-01 l.406E-23 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 

t= O.OOOE+OO 1.000E+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

l.OOOE+OO 3.083E-05 2.931E-14 l.401E-45 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.51 seconds 

• 

• 
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Summary of Pathway Selections . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Contaminated Zone and Total Dose Summary ................ . 

Total Dose Components 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

Time 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

9 

10 

11 

12 

13 

14 

15 

16 

Dose/Source Ratios Summed Over All Pathways . . .. .. .. ... .. . 17 

Single Radionuclide Soil Guidelines ... .... .. .. .. .. .. .. .. . 17 

Dose Per Nuclide Summed Over All Pathways .. .. . .. .. ... .. .. 18 

Soil Concentration Per Nuclide . ... .. . . . .. .. .. .. .. .. .. .. .. 18 

• 

• 
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2 

Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

Menu Parameter 

A-1 DCF' s for external ground radiation, (mrem/yr) I (pCi/g) 

A-1 H-3 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 H-3 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 H-3 

D-34 Food transfer factors: 

D-34 H-3 
' 

plant/soil concentration ratio, dimensionless 

D-34 H-3 ' beef /livestock-intake ratio, (pCi/kg) I (pCi/d) 

D-34 H-3 ' milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

D-5 Bioaccurnulation factors, fresh water, L/kg: 

D-5 H-3 ' fish 

D-5 H-3 ' crustacea and mollusks 

Current 

Value# 

O.OOOE+OO 

6.400E-08 

6.400E-08 

4.BOOE+OO 

1. 200E-02 

1. OOOE-02 

l.OOOE+OO 

l.OOOE+OO 

Base 

Case* 

O.OOOE+OO 

6.400E-08 

6.400E-08 

4.BOOE+OO 

1. 200E-02 

l.OOOE-02 

l.OOOE+OO 

l.OOOE+OO 

Parameter 

Name 

DCFl ( 1) 

DCF2 ( 1) 

DCF3 ( 1) 

RTF( 1, 1) 

RTF( 1, 2) 

RTF( 1, 3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

means Default.Lib w/o Associate Nuclide contributions . 

• 
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Site-Specific Parameter Summary 

• Menu I 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

R012 

R012 

R013 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): H-3 

Concentration in groundwater (pCi/L): H-3 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

R013 I Contaminated zone erosion rate (m/yr) 

R013 I Contaminated zone total porosity 

R013 I Contaminated zone field capacity 

R013 I Contaminated zone hydraulic conductivity (m/yr) 

R013 I Contaminated zone b parameter 

R013 I Average annual wind speed (m/sec) 

R013 I Humidity in air (g/m**3) 

R013 I Evapotranspiration coefficient 

R013 I Precipitation (m/yr) 

R013 I Irrigation (m/yr) 

R013 J Irrigation mode 

R013 J Runoff coefficient 

R013 I Watershed area for nearby stream or pond (m**2) 

R013 I Accuracy for water/soil computations 

I 
R014 I Density of saturated zone (g/cm**3) 

R014 J Saturated zone total porosity 

R014 I Saturated zone effective porosity 

R014 I Saturated zone field capacity 

R014 I Saturated zone hydraulic conductivity (m/yr) 

R014 I 
R014 I 

• R014 

R014 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

2.ll6E+03 

l.500E-01 

O.OOOE+OO 

4.600E+Ol 

2.500E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

not used 

not used 

l.OOOE+OO 

not used 

O.OOOE+OO 

not used 

not used 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Default 

l.OOOE+04 

2.000E+OO 

O.OOOE+OO 

l.OOOE+02 

3.000E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

1.000E+02 

3.000E+02 

1.000E+03 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

1.500E+OO 

l.OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+00 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+00 

1.000E-03 

1. OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T (10) 

Sl (1) 

Wl ( 1) 

COVERO 

DENS CV 

vcv 
DENS CZ 

vcz 
TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

I DITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 
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4 

Site-Specific Parameter Summary (continued) 

• Menu I 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R016 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

• 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for H-3 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

-1): 

User 

Input 

1 

4.000E+OO 

l.500E+00 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

5.000E+Ol 

7.071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1. 039E+Ol 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H (1) 

DENSUZ(l) 

TPUZ(l) 

EPUZ(l) 

FCUZ (1) 

BUZ(l) 

HCUZ (1) 

DCNUCC( 1) 

DCNUCU( 1,1) 

DCNUCS ( 1) 

ALEACH( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SH Fl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE (10) 

RAD_ SHAPE ( 11) 

RAD_ SHAPE ( 12) 
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Site-Specific Parameter Summary (continued) 

• Menu I Parameter 

R017 Fractions of annular areas within AREA: 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R019 

R019 

R019 

R019 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 8 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

R019 Livestock soil intake (kg/day) 

R019 I Mass loading for foliar deposition (g/m**3) 

R019 I Depth of soil mixing layer (m) 

R019 I Depth of roots (m) 

R019 I 
R019 I 
R019 I 
R019 I 

I 
Rl9B I 

• Rl9B 

Rl9B 

Rl9B 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy (kg/m**2) 

Wet weight crop yield for Fodder (kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

1.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

1-1 
1-1 
1-1 
I 
I 6.800E+Ol 

I 5.500E+Ol 

5.000E+Ol 

l.600E+02 

5.000E-01 

l.OOOE-04 

1.500E-01 

9.000E-01 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

7.000E-01 

1.500E+00 

l.lOOE+OO 

l.700E-01 

2.500E-01 

8.000E-02 

Default 

l.OOOE+OO 

2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

1.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

-1 

-1 

-1 

6.800E+Ol 

5.500E+Ol 

5.000E+Ol 

l.600E+02 

5.000E-01 

l.OOOE-04 

l.500E-01 

9.000E-01 

l.OOOE+OO 

l.OOOE+OO 

1. OOOE+OO 

l.OOOE+OO 

7.000E-01 

l.500E+OO 

l.lOOE+OO 

l.700E-01 

2.500E-01 

8.000E-02 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0.106E+OO 

0.106E+OO 

Parameter 

Name 

FRACA( 1) 

FRACA( 2) 

FRACA( 3) 

FRACA( 4) 

FRACA( 5) 

FRACA ( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA( 9) 

FRACA(10) 

FRACA(ll) 

FRACA(l2) 

DIET (1) 

DIET(2) 

DIET (3) 

DIET (4) 

DIET (5) 

DIET(6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR9 

FPLANT 

FMEAT 

FM ILK 

LFI5 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV(l) 

YV(2) 

YV(3) 

TE (1) 

TE(2) 

TE (3) 
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Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 

I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 

I 

• STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 

I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 
R021 I 

• R021 

R021 

TITL 

MU Sinclair Farm ETL Lagoon Scenario 1 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR5.RAD 

Site-Specific Parameter Summary (continued) 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (l/sec) 

C-12 evasion flux rate from soil (l/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days) : 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

Diffusion coefficient for radon gas (m/sec): 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

I 1. OOOE-01 

I l.OOOE+OO 

I l.OOOE+OO 

I 2.500E-01 

I 2.500E-01 

I 2.500E-01 

I 2.500E-01 

I 2.SOOE-01 

I 2.500E-01 

I 2.000E+Ol 

I 
I not used 

I not used 

/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

I 
I 
I l.400E+Ol 

I l.OOOE+OO 

I l.OOOE+OO 

I 2.000E+Ol 

I 7.000E+OO 

I 7.000E+OO 

I l.OOOE+OO 

I 1. OOOE+OO 

I 4.500E+Ol 

I 
I not used 

/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

I 
/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

/ not used 

I not used 

I not used 

I not used 

I 
I 32 

Default 

I l.OOOE-01 I 
I l.OOOE+OO I 
I l.OOOE+OO I 
I 2.500E-01 I 
I 2.500E-01 I 
I 2.500E-Ol I 
I 2.SOOE-01 I 
I 2.500E-Ol I 
I 2.SOOE-01 I 
I 2.000E+Ol I 
I I 
I 2.000E-05 I 
I 3.000E-02 I 
I 2.000E-02 I 
I 9.800E-01 I 
I 3.000E-01 I 
I 7.000E-07 I 
I 1. OOOE-10 I 
I 8.000E-01 I 
I 2.000E-01 I 
I I 
I I 
I l.400E+Ol I 
I l.OOOE+OO I 
I 1. OOOE+OO I 
I 2.000E+Ol I 
I 7.000E+OO I 
I 7.000E+OO I 
I l.OOOE+OO I 
I l.OOOE+OO I 
I 4.500E+Ol I 
I I 
I 1. 500E-01 I 
I 2.400E+OO I 
I 4.000E-01 I 
I l.OOOE-01 I 
I 5.000E-02 I 
I 3.000E-02 I 
I I 
I 2.000E-06 I 
I 3.000E-07 I 
I 2.000E-06 I 
I 2.000E+OO I 
I 5.000E-01 I 
I 2.500E+OO I 
I O.OOOE+OO I 
/-1.000E+OO I 

2.500E-01 I 
l.SOOE-01 I 

I 
I 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

I TIV (1) 

I TIV(2) 

I TIV(3) 

I RDRY (1) 

I RDRY(2) 

I RDRY(3) 

I RWET(l) 

I RWET(2) 

I RWET (3) 

I WLAM 

I 
I Cl2WTR 

I Cl2CZ 

I CSOIL 

I CAIR 

I DMC 

I EVSN 

I REVSN 

I AVFG4 

I AVFGS 

I 
I 
I STOR_T(l) 

I STOR_T(2) 

I STOR_T (3) 

I STOR_T (4) 

I STOR_T (5) 

I STOR_T (6) 

I STOR_T(7) 

I STOR_T (8) 

I STOR_T (9) 

I 
I FLOORl 

I DENSFL 

I TPCV 

I TPFL 

I PH20CV 

I PH20FL 

I 
I DIFCV 

I DIFFL 

I DIFCZ 

I HMIX 

I REXG 

I HRM 

I FAI 

I DMFL 

I EMANA(l) 

I EMANA(2) 

I 
I NPTS 
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7 

Site-Specific Parameter Summary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

Pathway User Selection 

1 external gamma active 

2 inhalation (w/o radon) I active 

3 plant ingestion active 

meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

8 soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KY MAX 
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Contaminated Zone Dimensions 

• Area: 

Thickness: 

Cover Depth: 

2116.00 square meters 

0.15 meters 

0.00 meters 

Initial Soil Concentrations, pCi/g 

H-3 l.OOOE+OO 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.000E+02 3.000E+02 l.OOOE+03 

TDOSE(t): 2.744E-04 l.541E-03 2.150E-03 O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO O.OOOE+OO 

M(t): l.097E-05 6.163E-05 8.600E-05 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Maximum TDOSE(t): 2.322E-03 mrem/yr at t 1.481 ± 0.003 years 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.481E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-

Nuclide • mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 7.093E-16 0.0000 O.OOOE+OO 0.0000 3.495E-14 0.0000 9.266E-15 0.0000 3.618E-15 0.0000 

Total O.OOOE+OO 0.0000 7.093E-16 0.0000 0.000E+OO 0.0000 3.495E-14 0.0000 9.266E-15 0.0000 3.618E-15 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.481E+OO years 

Water 

Radio-

Nucl ide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

9.646E-18 0.0000 

9.646E-18 0.0000 

All Pathways* 

mrem/yr fract. 

H-3 2.182E-03 0.9398 2.848E-08 0.0000 O.OOOE+OO 0.0000 9.930E-05 0.0428 l.006E-05 0.0043 3.047E-05 0.0131 2.322E-03 1.0000 

Total 2.182E-03 0.9398 2.848E-08 0.0000 O.OOOE+OO 0.0000 9.930E-05 0.0428 l.006E-05 0.0043 3.047E-05 0.0131 2.322E-03 1.0000 

*Sum of all water independent and dependent pathways . 

• 
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Radio-
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 8.268E-06 0.0301 O.OOOE+OO 0.0000 2.401E-04 0.8753 l.640E-05 0.0598 9.443E-06 0.0344 l.124E-07 0.0004 

Total 

Radio-

O.OOOE+OO 0.0000 8.268E-06 0.0301 O.OOOE+OO 0.0000 2.401E-04 0.8753 l.640E-05 0.0598 9.443E-06 0.0344 1.124E-07 0.0004 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.744E-04 1.0000 

T. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.744E-04 1.0000 

all water independent and dependent pathways. *Sum of 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 1 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR5.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 l.318E-12 0.0000 0.000E+OO 0.0000 6.494E-ll 0.0000 l.722E-ll 0.0000 6.721E-12 0.0000 l.792E-14 0.0000 

Total O.OOOE+OO 0.0000 l.318E-12 0.0000 O.OOOE+OO 0.0000 6.494E-ll 0.0000 l.722E-ll 0.0000 6.721E-12 0.0000 l.792E-14 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

H-3 l.452E-03 0.9426 l.846E-08 0.0000 0.000E+OO 0.0000 6.244E-05 0.0405 5.927E-06 0.0038 l.999E-05 0.0130 l.541E-03 1.0000 

T~ l.452E-03 0.9426 l.846E-08 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

6.244E-05 0.0405 5.927E-06 0.0038 l.999E-05 0.0130 l.541E-03 1.0000 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 3.347E-26 0.0000 O.OOOE+OO 0.0000 l.649E-24 0.0000 4.372E-25 0.0000 l.707E-25 0.0000 4.552E-28 0.0000 

Total 

Radio-

0.000E+OO 0.0000 3.347E-26 0.0000 0.000E+OO 0.0000 l.649E-24 0.0000 4.372E-25 0.0000 l.707E-25 0.0000 4.552E-28 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 2.020E-03 0. 9396 2.640E-08 0.0000 O.OOOE+OO 0.0000 9.218E-05 0.0429 9.441E-06 0.0044 2.825E-05 0. 0131 2.150E-03 1.0000 

T. 

2.020E-03 0. 9396 2.640E-08 0.0000 0.000E+OO 0.0000 9.218E-05 0.0429 9.441E-06 0.0044 2.825E-05 0.0131 2.150E-03 1.0000 

all water independent and dependent pathways. *Sum of 

• 
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• 
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

• 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

* of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 1 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR5.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*~f all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 1 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR5.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 1 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR5.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T.l O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

*Su of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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Summary 

File 

• 
Radio-
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Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

H-3 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 
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Summary 

File 

• Parent 

(i) 

H-3 

MU Sinclair Farm ETL Lagoon Scenario 1 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR5.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

(j) Fraction O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

H-3 1.000E+OO 2.744E-04 l.541E-03 2.150E-03 l.266E-36 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Nuclide 

(i) t= O.OOOE+OO 

H-3 9 .112E+04 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit= 2.500E+Ol mrem/yr 

1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 l.OOOE+03 

l.623E+04 l.163E+04 *9.597E+15 *9.597E+l5 *9.597E+15 *9.597E+l5 *9.597E+15 

*At specific activity limit 

(i) 

H-3 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 1.481 ± 0.003 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

1.000E+OO 1. 4 81 ± 0. 003 2.322E-03 l.077E+04 2.322E-03 1.077E+04 
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• Nuclide Parent 

(j) (i) 

H-3 H-3 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Surrnned Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

2.744E-04 l.541E-03 2.150E-03 0.000E+OO O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi/g 

( j) (i) t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

H-3 H-3 l.OOOE+OO l.OOOE+OO l.604E-07 4.131E-21 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000E+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.50 seconds 

• 

• 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 00:18 Page 

Summary 

File 

MU Sinclair Farm ETL Lagoon Scenario 2 
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Table of Contents 
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3.000E+OO 
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Dose Conversion Factor (and Related) Parameter Summary 

• Dose Library: FGR 12 & FGR 11 

I Current 

Menu I Parameter Value# 

A-1 DCF' s for external ground radiation, (mrem/yr) I (pCi/g) 

A-1 H-3 (Source: FGR 12) O.OOOE+OO 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 H-3 6.400E-08 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 H-3 6.400E-08 

D-34 Food transfer factors: 

D-34 H-3 ' 
plant/soil concentration ratio, dimensionless 4.800E+OO 

D-34 H-3 ' 
beef/livestock-intake ratio, (pCi/kg) I (pCi/d) 1. 200E-02 

D-34 H-3 ' milk/livestock-intake ratio, (pCi/L) I (pCi/d) l.OOOE-02 

D-5 Bioaccumulation factors, fresh water, L/kg: 

D-5 H-3 ' fish l.OOOE+OO 

D-5 H-3 ' crustacea and mollusks l.OOOE+OO 

Base Parameter 

Case* Name 

O.OOOE+OO DCFl ( 1) 

6.400E-08 DCF2 ( 1) 

6.400E-08 DCF3 ( 1) 

4.800E+OO RTF( 1, 1) 

1. 200E-02 RTF( 1,2) 

l.OOOE-02 RTF( 1, 3) 

l.OOOE+OO BIOFAC ( 1, 1) 

l.OOOE+OO BIOFAC ( 1,2) 

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

*~Case means Default.Lib w/o Associate Nuclide contributions. 

• 
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Site-Specific Parameter Summary 

• Menu I 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

R012 

R012 

R013 

R013 I 

• R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 

R013 

R013 

R013 

R014 

R014 

R014 

R014 

R014 

R014 

R014 

• R014 

R014 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g) : H-3 

Concentration in groundwater (pCi/L) : H-3 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

2.l16E+03 

l.500E-01 

O.OOOE+OO 

4.600E+Ol 

2.500E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

not used 

not used 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.500E+OO 

l.OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Default 

l.OOOE+04 

2.000E+OO 

O.OOOE+OO 

l.OOOE+02 

3.000E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.500E+OO 

l.OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

1. OOOE+Ol 

5.300E+00 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

l.OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T (10) 

Sl (1) 

Wl ( 1) 

COVERO 

DENS CV 

VCV 

DENS CZ 

vcz 
TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

ID ITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 
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Site-Specific Parameter Summary (continued) 

• Menu I 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for H-3 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

R017 I 

• R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 

I 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

-1): 

User 

Input 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

1.000E+Ol 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

0.000E+OO 

O.OOOE+OO 

8.400E+03 

1.000E-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.SOOE-01 

1.000E+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

l.SOOE+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.SOOE-01 

1.000E+OO 

5.000E+Ol 

7. 071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1.039E+Ol 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H (1) 

DENSUZ(l) 

TPUZ(l) 

EPUZ (1) 

FCUZ(l) 

BUZ(l) 

HCUZ(l) 

DCNUCC ( 1) 

DCNUCU ( 1, 1) 

DCNUCS( 1) 

ALEACH ( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SH Fl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE(10) 

RAD_ SHAPE ( 11) 

RAD_ SHAPE ( 12) 
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Site-Specific Parameter Summary (continued) 

• Menu I Parameter 

R017 Fractions of annular areas within AREA: 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

R018 I 

• R018 

R018 

R018 

R018 

R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

Rl9B 

• Rl9B 

Rl9B 

Rl9B 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 8 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.600E+02 

1. 400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

1-1 
1-1 
1-1 
I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I l.600E+02 

I 5.000E-01 

I l.OOOE-04 

I l.500E-Ol 

I 9.000E-01 

I l.OOOE+OO 

I not used 

I 1. OOOE+OO 

I l.OOOE+OO 

I 
I 7.000E-01 

I l.500E+OO 

I l. lOOE+OO 

I 1. 700E-01 

I 2.500E-01 

I 8.000E-02 

Default 

l.OOOE+OO 

2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

l.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

1-1 
1-1 
/-1 

I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I l.600E+02 

I 5.000E-01 

I l.OOOE-04 

I 1. 500E-01 

I 9.000E-01 

I l.OOOE+OO 

I l.OOOE+OO 

I l.OOOE+OO 

I l.OOOE+OO 

I 
I 7.000E-01 

I l.500E+OO 

I l.lOOE+OO 

I l.700E-01 

I 2.500E-01 

I 8.000E-02 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0.106E+OO 

0.106E+OO 

Parameter 

Name 

FRACA( 1) 

FRACA( 2) 

FRACA( 3) 

FRACA( 4) 

FRACA( 5) 

FRACA( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA( 9) 

FRACA(lO) 

FRACA(ll) 

FRACA(l2) 

DIET(l) 

DIET(2) 

DIET (3) 

DIET(4) 

DIET (5) 

DIET (6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR9 

FPLANT 

FMEAT 

FM ILK 

LFI5 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV(l) 

YV(2) 

YV(3) 

TE(l) 

TE(2) 

TE (3) 
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Site-Specific Parameter Summary (continued) 

• Menu I 

Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 
Rl9B I 

I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 
Cl4 I 

I • STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

R021 

R021 

R021 

R021 

R021 

R021 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (l/sec) 

C-12 evasion flux rate from soil (l/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surface water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

R021 Diffusion coefficient for radon gas (m/sec): 

R021 

R021 

R021 

R021 

R021 

R021 

• R021 

R021 

TITL 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

1. OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

Default 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-Ol 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

l.OOOE-10 

8.000E-01 

2.000E-01 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

l.500E-01 

2.400E+OO 

4.000E-01 

l.OOOE-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+OO 

5.000E-01 

2.500E+OO 

O.OOOE+OO 

-1.000E+OO 

2.500E-01 

l.500E-Ol 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

TIV(l) 

TIV(2) 

TIV(3) 

RDRY(l) 

RDRY (2) 

RDRY(3) 

RWET (1) 

RWET (2) 

RWET(3) 

WLAM 

Cl2WTR 

Cl2CZ 

CSOIL 

CAIR 

DMC 

EVSN 

REV SN 

AVFG4 

AVFG5 

STOR_T (1) 

STOR_T(2) 

STOR_T(3) 

STOR_T (4) 

STOR_T(5) 

STOR_T(6) 

STOR_T (7) 

STOR_T(8) 

STOR_T(9) 

FLOORl 

DENS FL 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA (1) 

EMANA(2) 

NPTS 
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Site-Specific Parameter Surrunary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Surrunary of Pathway Selections 

Pathway User Selection 

1 external garruna active 

2 inhalation (w/o radon) I active 

3 plant ingestion active 

meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

8 soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KYMAX 
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Contaminated Zone Dimensions 

• Area: 

Thickness: 

Cover Depth: 

2116.00 square meters 

0.15 meters 

1.00 meters 

Initial Soil Concentrations, pCi/g 

H-3 l.OOOE+OO 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

TDOSE(t): O.OOOE+OO 2.193E-03 3.233E-03 l.247E-25 O.OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OO 

M(t): O.OOOE+OO 8.773E-05 l.293E-04 4.988E-27 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

Maximum TDOSE(t): 3.461E-03 mrem/yr at t 1.559 ± 0.003 years 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.559E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-• : mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.559E+OO years 

Water 

Radio-

Nuclide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 

All Pathways* 

mrem/yr fract. 

H-3 3.252E-03 0.9398 4.245E-08 0.0000 O.OOOE+OO 0.0000 l.480E-04 0.0428 l.505E-05 0.0043 4.542E-05 0.0131 3.461E-03 1.0000 

Total 3.252E-03 0.9398 4.245E-08 0.0000 0.000E+OO 0.0000 l.480E-04 0.0428 l.505E-05 0.0043 4.542E-05 0.0131 3.461E-03 1.0000 

*Sum of all water independent and dependent pathways . 

• 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 00:18 Page 9 

Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 2.068E-03 0.9427 2.627E-08 0.0000 0.000E+OO 0.0000 8.877E-05 0.0405 8.394E-06 0.0038 2.844E-05 0. 0130 2.193E-03 1. 0000 

Total 2.068E-03 0.9427 2.627E-08 0.0000 O.OOOE+OO 0.0000 8. 877E-05 0.0405 8.394E-06 0.0038 2.844E-05 0. 0130 2.193E-03 1.0000 

*.f all water independent and dependent pathways . 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 3.037E-03 0.9396 3. 969E-08 0.0000 O.OOOE+OO 0.0000 l.385E-04 0.0429 l.418E-05 0.0044 4.246E-05 0.0131 3.233E-03 1. 0000 

Total 3.037E-03 0. 9396 3. 969E-08 0.0000 O.OOOE+OO 0.0000 1.385E-04 0.0429 1. 418E-05 0.0044 4.246E-05 0. 0131 3.233E-03 1.0000 

*.f all water independent and dependent pathways . 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuc l ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

H-3 l.138E-25 0.9128 l.790E-30 0.0000 O.OOOE+OO 0.0000 7.572E-27 0.0607 l.412E-27 0.0113 l.891E-27 0.0152 l.247E-25 1.0000 

T~ l.138E-25 0.9128 l.790E-30 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

7.572E-27 0.0607 l.412E-27 0.0113 l.891E-27 0.0152 l.247E-25 1.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 T. O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways. *Sum of 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways. *Sum of 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

.f all water independent and dependent pathways . 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Ground 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

H-3 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*~f all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 00:18 Page 17 

Summary 

File 

• Parent 

(i) 

H-3 

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

H-3 l.OOOE+OO O.OOOE+OO 2.193E-03 3.233E-03 l.247E-25 O.OOOE+OO 0.000E+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life s 180 days) daughters. 

Nuclide 

(i) t= O.OOOE+OO 

H-3 *9. 597E+l5 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

l.140E+04 7.734E+03 *9.597E+l5 *9.597E+l5 *9.597E+l5 *9.597E+l5 *9.597E+l5 

*At specific activity limit 

(i) 

H-3 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 1.559 ± 0.003 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

l.OOOE+OO 1.559 ± 0.003 3.461E-03 7.224E+03 3.461E-03 7.224E+03 
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Summary 

File 

MU Sinclair Farm ETL Lagoon Scenario 2 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR6.RAD 

• Nuclide Parent 

( j) (i) 

H-3 H-3 

THF(i) 

1.000E+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

O.OOOE+OO 2.193E-03 3.233E-03 l.247E-25 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi/g 

(j) (i) t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

H-3 H-3 1.000E+OO l.OOOE+OO 2.915E-05 2.478E-14 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.47 seconds 

• 

• 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 01:05 Page 1 

Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Table of Contents 

.t I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Summary .. . 2 

Site-Specific Parameter Summary.......................... 3 

Summary of Pathway Selections . .. .. .. . . .... .. ...... .. .. . . . 7 

Contaminated Zone and Total Dose Summary................. 8 

Total Dose Components 

Time O.OOOE+OO 

Time 

Time 

Time 

Time 

Time 

Time 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

Time 1. OOOE+03 ................................... . 
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• 

• 

9 

10 

11 

12 

13 

14 

15 

16 

17 

17 

18 

18 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 01:05 Page 2 

Summary MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

• 
Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

I 
Menu I Parameter 

A-1 DCF' s for external ground radiation, (mrem/yr) I (pCi/g) 

A-1 C-14 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 

B-1 

C-14 (p) (Class: ORGANIC) 

C-14(g) (Class: C02) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 C-14 

D-34 Food transfer factors: 

D-34 

D-34 

D-34 

D-5 

D-5 

D-5 

C-14 ' plant/soil concentration ratio, dimensionless 

C-14 ' beef /livestock-intake ratio, (pCi/kg) I (pCi/d) 

C-14 ' milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 

C-14 ' fish 

C-14 ' crustacea and mollusks 

Current 

Value# 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Base 

Case* 

1. 345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Parameter 

Name 

DCFl ( 1) 

DCF2 ( 1) 

Cl4GinhDCF 

DCF3( 1) 

RTF( 1, 1) 

RTF( 1,2) 

RTF( 1,3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

~CFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

~Case means Default.Lib w/o Associate Nuclide contributions . 

• 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

• Menu I 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

ROll 

R012 

R012 

R013 

R013 I • R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 

R013 I 

I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 

• R014 

R014 

Site-Specific Parameter Summary 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): C-14 

Concentration in groundwater (pCi/L) : C-14 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

I 2.760E+03 

I l.500E-01 

I O.OOOE+OO 

I 9.200E+Ol 

I 2.500E+Ol 

I O.OOOE+OO 

I 1. OOOE+OO 

I 3.000E+OO 

I l.OOOE+Ol 

I 3.000E+Ol 

I 1. OOOE+02 

I 3.000E+02 

I l.OOOE+03 

I not used 

I not used 

I 
I l.OOOE+OO 

I not used 

I 
I O.OOOE+OO 

I not used 

I not used 

I l.500E+OO 

I l.OOOE-03 

I 4.000E-01 

I 2.000E-01 

I l.OOOE+Ol 

I 5.300E+OO 

I 2.000E+OO 

I not used 

I 5.000E-01 

I l.OOOE+OO 

I 2.000E-01 

I overhead 

I 2.000E-01 

I l.OOOE+06 

I l.OOOE-03 

I 
I 1. 500E+OO 

I 4.000E-01 

I 2.000E-01 

I 2.000E-01 

I l.OOOE+02 

I 2.000E-02 

I 5.300E+OO 

I l.OOOE-03 

I l.OOOE+Ol 

I ND 

I 2.500E+02 

I 

Default 

l.OOOE+04 

2.000E+OO 

O.OOOE+OO 

l.OOOE+02 

3.000E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

0.000E+OO 

l.500E+OO 

l.OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

1. OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

1. OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

l.OOOE-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

l.OOOE+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

1. OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T(lO) 

Sl (1) 

Wl ( 1) 

COVERO 

DENS CV 

vcv 

DENS CZ 

VCZ 

TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

ID ITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 
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Summary MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd~l 

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Site-Specific Parameter Summary (continued) 

• Menu I 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for C-14 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

Shape factor flag, external gamma 

Radii of shape factor array (used if FS 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

-1): 

User 

Input 

1 

4.000E+OO 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

l.OOOE+OO 

l.OOOE+OO 

1.000E+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

1.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

l.OOOE+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

1.000E-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

5.000E+Ol 

7.071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

l.831E+OO 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H(l) 

DENSUZ (1) 

TPUZ(l} 

EPUZ (1) 

FCUZ(l} 

BUZ(l) 

HCUZ(l} 

DCNUCC ( 1) 

DCNUCU( 1,1) 

DCNUCS( 1) 

ALEACH ( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SH Fl 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE ( 6) 

RAD_SHAPE ( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE( 9) 

RAD_SHAPE (10) 

RAD_ SHAPE ( 11) 

RAD_SHAPE(12) 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd~l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Site-Specific Parameter Summary (continued) 

• Menu I 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

R018 I 

• R018 I 
R018 I 
R018 I 
R018 

R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

Rl9B 

• Rl9B 

Rl9B 

Rl9B 

Parameter 

Fractions of annular areas within AREA: 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

J-1 
1-1 
J-1 
I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I l.600E+02 

I 5.000E-01 

I 1. OOOE-04 

I l.500E-01 

I 9.000E-01 

I 1. OOOE+OO 

I not used 

I l.OOOE+OO 

I l.OOOE+OO 

I 
I 7.000E-01 

I l.500E+OO 

I l.lOOE+OO 

I l.700E-01 

I 2.500E-Ol 

I 8.000E-02 

Default 

l.OOOE+OO 

2.732E-01 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

J-1 
J-1 
J-1 
I 
I 6.800E+Ol 

I 5.500E+Ol 

I 5.000E+Ol 

I 1. 600E+02 

I 5.000E-01 

I l.OOOE-04 

I 1. 500E-01 

I 9.000E-01 

I l.OOOE+OO 

I l.OOOE+OO 

I l.OOOE+OO 

I l.OOOE+OO 

I 
I 7.000E-01 

I l.500E+OO 

I l. lOOE+OO 

I 1. 700E-Ol 

I 2.500E-Ol 

I 8.000E-02 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0.138E+OO 

0. 138E+OO 

Parameter 

Name 

I 
I FRACA( 1) 

I FRACA( 2) 

I FRACA( 3) 

I FRACA( 4) 

I FRACA ( 5) 

I FRACA ( 6) 

I FRACA( 7) 

I FRACA( 8) 

I FRACA( 9) 

I FRACA(lO) 

I FRACA (11) 

I FRACA(l2) 

I 
I DIET(l) 

I DIET (2) 

I DIET(3) 

I DIET (4) 

I DIET (5) 

I DIET(6) 

I SOIL 

I DWI 

I FDW 

I FHHW 

I FLW 

I FIRW 

I FR9 

I FPLANT 

I FMEAT 

I FMILK 

I 
I LFI5 

I LFI6 

I LWI5 

I LWI6 

I LSI 

I MLFD 

I DM 

I DROOT 

I FGWDW 

I FGWHH 

I FGWLW 

I FGWIR 

I 
I YV(l) 

I YV(2) 

I YV(3) 

I TE(l) 

I TE(2) 

I TE (3) 
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File 
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C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Site-Specific Parameter Summary (continued) 

• Menu I 

R19B 

R19B 

R19B 

R19B 

R19B 

R19B 

Rl9B 

R19B 

R19B 

R19B 

Cl4 

Cl4 

Cl4 

Cl4 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

Cl4 I C-14 evasion layer thickness in soil (m) 

Cl4 I C-14 evasion flux rate from soil (1/sec) 

Cl4 I C-12 evasion flux rate from soil (1/sec) 

C14 I Fraction of grain in beef cattle feed 

Cl4 I 
I -STOR I 

STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 
STOR I 

I 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surf ace water 

Livestock fodder 

R021 I Thickness of building foundation (m) 

R021 I Bulk density of building foundation (g/cm**3) 

R021 I Total porosity of the cover material 

R021 I Total porosity of the building foundation 

R021 I Volumetric water content of the cover material 

R021 I Volumetric water content of the foundation 

R021 I Diffusion coefficient for radon gas (m/sec) : 

R021 I 
R021 I 
R021 I 

in cover material 

in foundation material 

in contaminated zone soil 

R021 I Radon vertical dimension of mixing (m) 

R021 I Average building air exchange rate (l/hr) 

R021 I 

• R021 

R021 

TITL 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.SOOE-01 

2.500E-Ol 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

1.000E-10 

8.000E-01 

2.000E-01 

1. 400E+Ol 

1.000E+OO 

1.000E+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

Default 

1.000E-01 

l.OOOE+OO 

1.000E+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.500E-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

1. OOOE-10 

8.000E-01 

2.000E-01 

1. 400E+Ol 

l.OOOE+OO 

1.000E+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

1.000E+OO 

1. OOOE+OO 

4.500E+Ol 

1. 500E-01 

2.400E+OO 

4.000E-01 

1.000E-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+OO 

5.000E-01 

2.500E+OO 

O.OOOE+OO 

l-1.000E+OO 

2.500E-01 

l.500E-01 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

TIV (1) 

TIV(2) 

TIV(3) 

RDRY(l) 

RDRY(2) 

RDRY(3) 

RWET (1) 

RWET (2) 

RWET (3) 

WLAM 

C12WTR 

C12CZ 

CS OIL 

CAIR 

DMC 

EVSN 

REV SN 

AVFG4 

AVFG5 

STOR_T(l) 

STOR_T (2) 

STOR_T(3) 

STOR_T(4) 

STOR_T (5) 

STOR_T (6) 

STOR_T(7) 

STOR_T(8) 

STOR_T(9) 

FLOORl 

DENS FL 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA (1) 

EMANA (2) 

NPTS 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Site-Specific Parameter Summary (continued) 

• Menu 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

Pathway User Selection 

1 external gamma active 

2 inhalation (w/o radon) I active 

3 plant ingestion active 

4 meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

8 soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KY MAX 
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Summary MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

File C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Contaminated Zone Dimensions 

• Area: 

Thickness: 

Cover Depth: 

t (years): 

TDOSE(t): 

M(t): 

2760.00 square meters 

0.15 meters 

0.00 meters 

Basic 

Total Mixture Sum M(t) 

O.OOOE+OO l.OOOE+OO 

l.435E-02 3.664E-12 

5.741E-04 1. 465E-13 

Maximum TDOSE(t): l.435E-02 mrem/yr 

• 

• 

Initial Soil Concentrations, pCi/g 

C-14 l.OOOE+OO 

Total Dose TDOSE (t)' mrem/yr 

Radiation Dose Limit = 2.500E+Ol mrem/yr 

= Fraction of Basic Dose Limit Received at 

3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 

O.OOOE+OO 3.858E-03 O.OOOE+OO 0.000E+OO 

O.OOOE+OO l.543E-04 O.OOOE+OO O.OOOE+OO 

at t 0.000E+OO years 

Time (t) 

3.000E+02 

O.OOOE+OO 

0.000E+OO 

l.OOOE+03 

0.000E+OO 

O.OOOE+OO 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 3.258E-07 0.0000 6.537E-06 0.0005 O.OOOE+OO 0.0000 l.184E-02 0.8250 2.041E-03 0.1422 4.624E-04 0.0322 2.440E-06 0.0002 

Total 

Radio-

3.258E-07 0.0000 6.537E-06 0.0005 0.000E+OO 0.0000 l.184E-02 0.8250 2.041E-03 0.1422 4.624E-04 0.0322 2.440E-06 0.0002 

water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 0.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.435E-02 1.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 l.435E-02 1.0000 

*.f all water independent and dependent pathways . 

• 
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File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD~FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 

Total 

Radio-

l.292E-17 0.0000 2.575E-16 0.0001 0.000E+OO 0.0000 l.361E-12 0.3714 2.056E-12 0.5613 2.462E-13 0.0672 9.614E-17 0.0000 

l.292E-17 0.0000 2.575E-16 0.0001 O.OOOE+OO 0.0000 l.361E-12 0.3714 2.056E-12 0.5613 2.462E-13 0.0672 9.614E-17 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.664E-12 1. 0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.664E-12 1.0000 

*.f all water independent and dependent pathways . 

• 
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File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 
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File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 l.931E-03 0.5005 l.453E-03 0.3768 O.OOOE+OO 0.0000 3.747E-04 0. 0971 2.929E-05 0.0076 6.941E-05 0.0180 

T. 

l.931E-03 0.5005 l.453E-03 0.3768 O.OOOE+OO 0.0000 3.747E-04 0. 0971 2.929E-05 0.0076 6.941E-05 0.0180 

*Sum of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

3.858E-03 1. 0000 

3.858E-03 1.0000 
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File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

T~ O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 01:05 Page 14 

Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

T. 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways. *Sum of 

• 



RESRAD, Version 6.5 T~ Limit ~ 180 days 05/29/2014 01:05 Page 15 

Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd~l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

•

1 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

* of all water independent and dependent pathways . 

0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

• 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

* of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

0.000E+OO 0.0000 
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Summary 

File 

(i) 

C-14 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol l.000E+02 3.000E+02 l.OOOE+03 

C-14 l.OOOE+OO l.435E-02 3.664E-12 5.685E-33 3.858E-03 2.678E-42 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life s 180 days) daughters. 

Nuclide 

(i) 

C-14 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

l.742E+03 *4.455E+l2 *4.455E+12 6.480E+03 *4.455E+12 *4.455E+12 *4.455E+12 *4.455E+l2 

*At specific activity limit 

(i) 

C-14 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin 

at tmax 

Initial 

(pCi/g) 

1.000E+OO 

time of minimum single radionuclide soil guideline 

time of maximum total dose = O.OOOE+OO years 

tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(years) (pCi/g) (pCi/g) 

O.OOOE+OO 1.435E-02 l.742E+03 1.435E-02 l.742E+03 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 1, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR7.RAD 

• Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= 0.000E+OO l.OOOE+OO 3.000E+OO 1.000E+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

l.435E-02 3.664E-12 O.OOOE+OO 3.858E-03 0.000E+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi/g 

(j) (i) t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 1.000E+03 

C-14 C-14 1.000E+OO l.OOOE+OO 3.966E-ll 6.238E-32 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 1.11 seconds 

• 

• 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Table of Contents 

~t I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Summary . .. 2 

Site-Specific Parameter Summary ... .. .. .. .. .. ... .. ... .. ... 3 

Summary of Pathway Selections . . .. ... .. . ..... .. .. .... .. .. . 7 

Contaminated Zone and Total Dose Summary................. 8 

Total Dose Components 

Time 

Time 

Time 

Time 

Time 

Time 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

9 

10 

11 

12 

13 

14 

Time 3.000E+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

Time l.OOOE+03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Dose/Source Ratios Summed Over All Pathways .. . .. .. .. . . ... 17 

Single Radionuclide Soil Guidelines .. .. . . .. .. .. . .. ... .. .. 17 

Dose Per Nuclide Summed Over All Pathways .. . . .. .. .. .. .. .. 18 

Soil Concentration Per Nuclide .. .. .. .. .. .. .. ..... ... ..... 18 

• 

• 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIRB.RAD 

• 
Dose Conversion Factor (and Related) Parameter Summary 

Dose Library: FGR 12 & FGR 11 

Menu Parameter 

A-1 DCF' s for external ground radiation, (mrem/yr) I (pCi/g) 

A-1 C-14 (Source: FGR 12) 

B-1 Dose conversion factors for inhalation, mrem/pCi: 

B-1 

B-1 

C-14(p) 

C-14(g) 

(Class: ORGANIC) 

(Class: C02) 

D-1 Dose conversion factors for ingestion, mrem/pCi: 

D-1 C-14 

D-34 Food transfer factors: 

D-34 

D-34 

D-34 

D-5 

D-5 

D-5 

C-14 ' plant/soil concentration ratio, dimensionless 

C-14 ' beef/livestock-intake ratio, (pCi/kg) I (pCi/d) 

C-14 ' milk/livestock-intake ratio, (pCi/L) I (pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 

C-14 
' fish 

C-14 ' crustacea and mollusks 

Current 

Value# 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Base 

Case* 

l.345E-05 

2.090E-06 

2.350E-08 

2.090E-06 

5.500E+OO 

3.lOOE-02 

1. 200E-02 

5.000E+04 

9.100E+03 

Parameter 

Name 

DCFl ( 1) 

DCF2 ( 1) 

Cl4GinhDCF 

DCF3 ( 1) 

RTF( 1, 1) 

RTF( 1,2) 

RTF( 1,3) 

BIOFAC ( 1, 1) 

BIOFAC ( 1,2) 

•

DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report. 

Case means Default.Lib w/o Associate Nuclide contributions . 

• 
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File 
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• Menu I 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R011 

R012 

R012 

R013 

I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 
R013 I 

I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 
R014 I 

• R014 

R014 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Site-Specific Parameter Summary 

Parameter 

Area of contaminated zone (m**2) 

Thickness of contaminated zone (m) 

Fraction of contamination that is submerged 

Length parallel to aquifer flow (m) 

Basic radiation dose limit (mrem/yr) 

Time since placement of material (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Times for calculations (yr) 

Initial principal radionuclide (pCi/g): C-14 

Concentration in groundwater (pCi/L) : C-14 

Cover depth (m) 

Density of cover material (g/cm**3) 

Cover depth erosion rate (m/yr) 

Density of contaminated zone (g/cm**3) 

Contaminated zone erosion rate (m/yr) 

Contaminated zone total porosity 

Contaminated zone field capacity 

Contaminated zone hydraulic conductivity (m/yr) 

Contaminated zone b parameter 

Average annual wind speed (m/sec) 

Humidity in air (g/m**3) 

Evapotranspiration coefficient 

Precipitation (m/yr) 

Irrigation (m/yr) 

Irrigation mode 

Runoff coefficient 

Watershed area for nearby stream or pond (m**2) 

Accuracy for water/soil computations 

Density of saturated zone (g/cm**3) 

Saturated zone total porosity 

Saturated zone effective porosity 

Saturated zone field capacity 

Saturated zone hydraulic conductivity (m/yr) 

Saturated zone hydraulic gradient 

Saturated zone b parameter 

Water table drop rate (m/yr) 

Well pump intake depth (m below water table) 

Model: Nondispersion (ND) or Mass-Balance (MB) 

Well pumping rate (m**3/yr) 

User 

Input 

2.760E+03 

1.500E-01 

O.OOOE+OO 

9.200E+Ol 

2.500E+Ol 

O.OOOE+OO 

l.OOOE+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

l.OOOE+02 

3.000E+02 

l.OOOE+03 

not used 

not used 

1.000E+OO 

not used 

l.OOOE+OO 

l.500E+OO 

1. OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

not used 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

l.OOOE+06 

1.000E-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

1.000E+02 

2.000E-02 

5.300E+OO 

1.000E-03 

l.OOOE+Ol 

ND 

2.500E+02 

Default 

l.OOOE+04 

2.000E+OO 

O.OOOE+OO 

l.OOOE+02 

3.000E+Ol 

O.OOOE+OO 

1.000E+OO 

3.000E+OO 

l.OOOE+Ol 

3.000E+Ol 

1.000E+02 

3.000E+02 

l.000E+03 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

l.500E+OO 

l.OOOE-03 

l.500E+OO 

l.OOOE-03 

4.000E-01 

2.000E-01 

l.OOOE+Ol 

5.300E+OO 

2.000E+OO 

8.000E+OO 

5.000E-01 

l.OOOE+OO 

2.000E-01 

overhead 

2.000E-01 

1.000E+06 

1.000E-03 

l.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

1.000E+02 

2.000E-02 

5.300E+OO 

l.OOOE-03 

1. OOOE+Ol 

ND 

2.500E+02 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

AREA 

THICKO 

SUBMFRACT 

LCZPAQ 

BRDL 

TI 

T ( 2) 

T ( 3) 

T ( 4) 

T ( 5) 

T ( 6) 

T ( 7) 

T ( 8) 

T ( 9) 

T(lO) 

Sl (1) 

Wl ( 1) 

COVE RO 

DENS CV 

vcv 
DENS CZ 

vcz 
TPCZ 

FCCZ 

HCCZ 

BCZ 

WIND 

HUMID 

EVAPTR 

PRECIP 

RI 

ID ITCH 

RUNOFF 

WAREA 

EPS 

DENSAQ 

TPSZ 

EPSZ 

FCSZ 

HCSZ 

HGWT 

BSZ 

VWT 

DWIBWT 

MODEL 

uw 
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Site-Specific Parameter Summary (continued) 

• Menu I 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

R015 

Parameter 

Number of unsaturated zone strata 

Unsat. zone 1, thickness (m) 

Unsat. zone 1, soil density (g/cm**3) 

Unsat. zone 1, total porosity 

Unsat. zone 1, effective porosity 

Unsat. zone 1, field capacity 

Unsat. zone 1, soil-specific b parameter 

Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 Distribution coefficients for C-14 

R016 

R016 

R016 

R016 

R016 

R017 

R017 

R017 

R017 

R017 I 

• 

Contaminated zone (cm**3/g) 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**3/g) 

Leach rate (/yr) 

Solubility constant 

Inhalation rate (m**3/yr) 

Mass loading for inhalation (g/m**3) 

Exposure duration 

Shielding factor, inhalation 

Shielding factor, external gamma 

Fraction of time spent indoors 

Fraction of time spent outdoors (on site) 

R017 I Shape factor flag, external gamma 

R017 I Radii of shape factor array (used if FS -1): 

R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 
R017 I 

I 

• 

Outer annular radius (m), ring 1: 

Outer annular radius (m), ring 2: 

Outer annular radius (m), ring 3: 

Outer annular radius (m), ring 4: 

Outer annular radius (m), ring 5: 

Outer annular radius (m), ring 6: 

Outer annular radius (m), ring 7: 

Outer annular radius (m), ring 8: 

Outer annular radius (m), ring 9: 

Outer annular radius (m), ring 10: 

Outer annular radius (m), ring 11: 

Outer annular radius (m), ring 12: 

User 

Input 

1 

4.000E+OO 

1.500E+OO 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+00 

l.OOOE+Ol 

l.OOOE+OO 

1.000E+OO 

l.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

l.OOOE-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

l.OOOE+OO 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

Default 

1 

4.000E+OO 

l.500E+00 

4.000E-01 

2.000E-01 

2.000E-01 

5.300E+OO 

1.000E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

8.400E+03 

1.000E-04 

3.000E+Ol 

4.000E-01 

7.000E-01 

5.000E-01 

2.500E-01 

1.000E+OO 

5.000E+Ol 

7.071E+Ol 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

Used by RESRAD 

(If different from user input) 

1.831E+OO 

not used 

>0 shows circular AREA. 

Parameter 

Name 

NS 

H(l) 

DENSUZ(l) 

TPUZ(l) 

EPUZ (1) 

FCUZ(l) 

BUZ (1) 

HCUZ(l) 

DCNUCC( 1) 

DCNUCU ( 1, 1) 

DCNUCS ( 1) 

ALEACH( 1) 

SOLUBK( 1) 

INHALR 

MLINH 

ED 

SHF3 

SHFl 

FIND 

FOTD 

FS 

RAD_SHAPE ( 1) 

RAD_SHAPE( 2) 

RAD_SHAPE( 3) 

RAD_SHAPE( 4) 

RAD_SHAPE( 5) 

RAD_SHAPE( 6) 

RAD_SHAPE( 7) 

RAD_SHAPE( 8) 

RAD_SHAPE ( 9) 

RAD_SHAPE (10) 

RAD_ SHAPE ( 11) 

RAD_ SHAPE ( 12) 
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• Menu I 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R017 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R018 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R019 

R19B 

• R19B 

R19B 

R19B 

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Site-Specific Parameter Summary (continued) 

Parameter 

Fractions of annular areas within AREA: 

Ring 1 

Ring 2 

Ring 3 

Ring 4 

Ring 5 

Ring 6 

Ring 7 

Ring 

Ring 9 

Ring 10 

Ring 11 

Ring 12 

Fruits, vegetables and grain consumption (kg/yr) 

Leafy vegetable consumption (kg/yr) 

Milk consumption (L/yr) 

Meat and poultry consumption (kg/yr) 

Fish consumption (kg/yr) 

Other seafood consumption (kg/yr) 

Soil ingestion rate (g/yr) 

Drinking water intake (L/yr) 

Contamination fraction of drinking water 

Contamination fraction of household water 

Contamination fraction of livestock water 

Contamination fraction of irrigation water 

Contamination fraction of aquatic food 

Contamination fraction of plant food 

Contamination fraction of meat 

Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 

Livestock fodder intake for milk (kg/day) 

Livestock water intake for meat (L/day) 

Livestock water intake for milk (L/day) 

Livestock soil intake (kg/day) 

Mass loading for foliar deposition (g/m**3) 

Depth of soil mixing layer (m) 

Depth of roots (m) 

Drinking water fraction from ground water 

Household water fraction from ground water 

Livestock water fraction from ground water 

Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 

Wet weight crop yield for Leafy 

Wet weight crop yield for Fodder 

(kg/m**2) 

(kg/m**2) 

Growing Season for Non-Leafy (years) 

Growing Season for Leafy 

Growing Season for Fodder 

(years) 

(years) 

User 

Input 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

l.600E+02 

l.400E+Ol 

9.200E+Ol 

6.300E+Ol 

5.400E+OO 

9.000E-01 

3.650E+Ol 

5.100E+02 

l.OOOE+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

5.000E-01 

-1 

-1 

-1 

6.800E+Ol 

5.500E+Ol 

5.000E+Ol 

l.600E+02 

5.000E-01 

1.000E-04 

1.500E-01 

9.000E-01 

1.000E+OO 

not used 

l.OOOE+OO 

l.OOOE+OO 

7.000E-01 

1.500E+OO 

1.lOOE+OO 

l.700E-01 

2.500E-01 

8.000E-02 

Default 

I 
l.OOOE+OO I 
2.732E-01 I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 
O.OOOE+OO I 

I 
l.600E+02 I 
l.400E+Ol I 
9.200E+Ol I 
6.300E+Ol I 
5.400E+OO I 
9.000E-01 I 
3.650E+Ol I 
5.100E+02 I 
1.000E+OO I 
l.OOOE+OO I 
l.OOOE+OO I 
1.000E+OO I 
5.000E-01 I 

-1 I 
-1 I 
-1 I 

I 
6.800E+Ol I 
5.500E+Ol I 
5.000E+Ol I 
1.600E+02 I 
5.000E-01 I 
1.000E-04 I 
l.500E-01 I 
9.000E-01 I 
l.OOOE+OO I 
1.000E+OO I 
1.000E+OO I 
1.000E+OO I 

I 
7.000E-01 I 
l.500E+OO I 
l.lOOE+OO I 
1. 700E-01 I 
2.500E-01 I 
8.000E-02 I 

Used by RESRAD 

(If different from user input) 

0.500E+OO 

0.138E+OO 

0.138E+OO 

Parameter 

Name 

FRACA( 1) 

FRACA( 2) 

FRACA( 3) 

FRACA( 4) 

FRACA( 5) 

FRACA ( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA( 9) 

FRACA(lO) 

FRACA(ll) 

FRACA(12) 

DIET(l) 

DIET(2) 

DIET(3) 

DIET (4) 

DIET(5) 

DIET(6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRW 

FR9 

FPLANT 

FMEAT 

FM ILK 

LFI5 

LFI6 

LWI5 

LWI6 

LSI 

MLFD 

DM 

DROOT 

FGWDW 

FGWHH 

FGWLW 

FGWIR 

YV(l) 

YV(2) 

YV (3) 

TE (1) 

TE(2) 

TE(3) 



RESRAD, Version 6.5 T~ Limit = 180 days 05/29/2014 01:07 Page 6 

Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Site-Specific Parameter Summary (continued) 

• Menu I 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Rl9B 

Cl4 

Cl4 

Cl4 

Cl4 

Cl4 

Cl4 

Cl4 

Cl4 

Cl4 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

STOR 

R021 

R021 

R021 

R021 

R021 

R021 

Parameter 

Translocation Factor for Non-Leafy 

Translocation Factor for Leafy 

Translocation Factor for Fodder 

Dry Foliar Interception Fraction for Non-Leafy 

Dry Foliar Interception Fraction for Leafy 

Dry Foliar Interception Fraction for Fodder 

Wet Foliar Interception Fraction for Non-Leafy 

Wet Foliar Interception Fraction for Leafy 

Wet Foliar Interception Fraction for Fodder 

Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 

C-12 concentration in contaminated soil (g/g) 

Fraction of vegetation carbon from soil 

Fraction of vegetation carbon from air 

C-14 evasion layer thickness in soil (m) 

C-14 evasion flux rate from soil (l/sec) 

C-12 evasion flux rate from soil (l/sec) 

Fraction of grain in beef cattle feed 

Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days) : 

Fruits, non-leafy vegetables, and grain 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

Crustacea and mollusks 

Well water 

Surf ace water 

Livestock fodder 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm**3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

R021 Diffusion coefficient for radon gas (m/sec): 

R021 

R021 

R021 

R021 

R021 

R021 

• R021 

R021 

TITL 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (l/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

User 

Input 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.SOOE-01 

2.500E-Ol 

2.500E-Ol 

2.500E-Ol 

2.500E-Ol 

2.SOOE-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-Ol 

3.000E-01 

7.000E-07 

l.OOOE-10 

8.000E-01 

2.000E-01 

l.400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

Default 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO 

2.500E-01 

2.500E-01 

2.500E-01 

2.SOOE-01 

2.SOOE-01 

2.SOOE-01 

2.000E+Ol 

2.000E-05 

3.000E-02 

2.000E-02 

9.800E-01 

3.000E-01 

7.000E-07 

1. OOOE-10 

8.000E-01 

2.000E-01 

1. 400E+Ol 

l.OOOE+OO 

l.OOOE+OO 

2.000E+Ol 

7.000E+OO 

7.000E+OO 

l.OOOE+OO 

l.OOOE+OO 

4.500E+Ol 

l.500E-01 

2.400E+OO 

4.000E-01 

l.OOOE-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+OO 

5.000E-01 

2.500E+00 

O.OOOE+OO 

l-1. OOOE+OO 

2.500E-01 

l.500E-01 

Used by RESRAD 

(If different from user input) 

Parameter 

Name 

TIV(l) 

TIV(2) 

TIV(3) 

RDRY(l) 

RDRY(2) 

RORY (3) 

RWET (1) 

RWET (2) 

RWET (3) 

WLAM 

Cl2WTR 

Cl2CZ 

CSOIL 

CAIR 

DMC 

EVSN 

REV SN 

AVFG4 

AVFG5 

STOR_T(l) 

STOR_T (2) 

STOR_T(3) 

STOR_T(4) 

STOR_T(5) 

STOR_T(6) 

STOR_T (7) 

STOR_T (8) 

STOR_T(9) 

FLOORl 

DENS FL 

TPCV 

TPFL 

PH20CV 

PH20FL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA (1) 

EMANA (2) 

NPTS 
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Site-Specific Parameter Summary (continued) 

• Menu I 

TITL 

TITL 

• 

• 

Parameter 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

Summary of Pathway Selections 

Pathway User Selection 

1 external gamma active 

2 inhalation (w/o radon) active 

3 plant ingestion active 

4 meat ingestion active 

5 milk ingestion active 

6 aquatic foods active 

7 drinking water active 

soil ingestion active 

9 radon suppressed 

Find peak pathway doses suppressed 

User 

Input 

17 

257 

Used by RESRAD 

Default (If different from user input) 

Parameter 

Name 

LYMAX 

KYMAX 
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Contaminated Zone Dimensions 

• Area: 

Thickness: 

Cover Depth: 

2760.00 square meters 

0.15 meters 

1.00 meters 

Initial Soil Concentrations, pCi/g 

C-14 l.OOOE+OO 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

TDOSE(t): l.698E-25 2.844E-26 7.983E-28 5.020E-02 2.902E-05 O.OOOE+OO O.OOOE+OO 0.000E+OO 

M(t): 6.791E-27 l.138E-27 3.193E-29 2.008E-03 l.161E-06 O.OOOE+OO O.OOOE+OO 0.000E+OO 

Maximum TDOSE(t): 5.125E-02 mrem/yr at t 22.84 ± 0.05 years 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 2.284E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-• : mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 2.284E+Ol years 

Water 

Radio-

Nuclide mrem/yr fract. 

Nuclide 

Fish 

mrem/yr fract. 

Water Dependent Pathways 

Radon Plant Meat Milk 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

All Pathways* 

mrem/yr fract. 

C-14 2.565E-02 0.5005 l.931E-02 0.3768 O.OOOE+OO 0.0000 4.977E-03 0.0971 3.888E-04 0.0076 9.220E-04 0.0180 5.125E-02 1.0000 

Total 2.565E-02 0.5005 l.931E-02 0.3768 O.OOOE+OO 0.0000 4.977E-03 0.0971 3.888E-04 0.0076 9.220E-04 0.0180 5.125E-02 1.0000 

*Sum of all water independent and dependent pathways . 

• 
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• 
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 l.698E-25 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 1.698E-25 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

~· 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

* of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

l.698E-25 1.0000 

l.698E-25 1.0000 
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• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD FAMILY\RESRAD\6.5\USERFILES\SINCLAIRS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 2.844E-26 1.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 

Radio-

2.844E-26 1.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.844E-26 1.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.844E-26 1.0000 

*.f all water independent and dependent pathways . 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd~l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+OO years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 7.983E-28 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 7.983E-28 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ~ 3.000E+OO years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*.f all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

7.983E-28 1.0000 

7.983E-28 1.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 2. 513E-02 0.5006 1. 8 91E-02 0.3768 O.OOOE+OO 0.0000 4.876E-03 0.0971 3.808E-04 0.0076 9.032E-04 0.0180 

T. 

2.513E-02 0.5006 1.891E-02 0.3768 O.OOOE+OO 0.0000 4.876E-03 0. 0971 3.808E-04 0.0076 9.032E-04 0.0180 

all water independent and dependent pathways. *Sum of 

• 

All Pathways* 

mrem/yr fract. 

5.020E-02 1.0000 

5.020E-02 1.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+Ol years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 1.423E-05 0.4904 l.104E-05 0.3806 0.000E+OO 0.0000 2.958E-06 0.1019 2.635E-07 0.0091 5.238E-07 0.0181 

T. 

l.423E-05 0.4904 1.104E-05 0.3806 O.OOOE+OO 0.0000 2.958E-06 0.1019 2.635E-07 0.0091 5.238E-07 0.0181 

*Sum of all water independent and dependent pathways. 

• 

All Pathways* 

mrem/yr fract. 

2.902E-05 1.0000 

2.902E-05 1.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD~FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

All Pathways* 

mrem/yr fract. 

C-14 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 

T~ 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

*Sum of all water independent and dependent pathways . 

• 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIRS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

Total 

Radio-

O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 0.000E+OO 0.0000 

Water 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk All Pathways* 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

• 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OO 0.0000 

* of all water independent and dependent pathways. 

• 
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Summary 

File 

• 
Radio-

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIRS.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = l.OOOE+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk 

Nucl ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Soil 

mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Water 

Radio-

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 

Water Dependent Pathways 

Fish Radon Plant Meat Milk 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

C-14 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

:1f 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

all water independent and dependent pathways . 

• 

All Pathways* 

mrem/yr fract. 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 
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Summary 

File 

• Parent 

(i) 

C-14 

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g) 

( j) Fraction O.OOOE+OO 1.000E+OO 3.000E+OO 1.000E+Ol 3.000E+Ol l.OOOE+02 3.000E+02 1.000E+03 

C-14 l.OOOE+OO l.698E-25 2.844E-26 7.983E-28 5.020E-02 2.902E-05 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Nuclide 

(i) 

C-14 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit= 2.500E+Ol mrem/yr 

t= O.OOOE+OO 1.000E+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol 1.000E+02 3.000E+02 l.OOOE+03 

*4.455E+12 *4.455E+12 *4.455E+12 4.980E+02 8.615E+05 *4.455E+12 *4.455E+l2 *4.455E+12 

*At specific activity limit 

(i) 

C-14 

• 

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin time of minimum single radionuclide soil guideline 

at tmax time of maximum total dose = 22.84 ± 0.05 years 

Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(pCi/g) (years) (pCi/g) (pCi/g) 

1.000E+OO 22.84 ± 0.05 5.125E-02 4.878E+02 5.125E-02 4.878E+02 
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Summary 

File 

MU Sinclair Farm Cattle Lagoon Scenario 2, Elevated Sample Results, kd=l 

C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\SINCLAIR8.RAD 

• Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), mrem/yr 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.OOOE+03 

l.698E-25 2.844E-26 7.983E-28 5.020E-02 2.902E-05 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

Nuclide Parent 

( j) (i) 

C-14 C-14 

THF(i) 

l.OOOE+OO 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

S(j,t), pCi/g 

t= O.OOOE+OO l.OOOE+OO 3.000E+OO l.OOOE+Ol 3.000E+Ol l.OOOE+02 3.000E+02 l.000E+03 

l.OOOE+OO l.603E-01 4.119E-03 l.120E-08 l.407E-24 O.OOOE+OO O.OOOE+OO O.OOOE+OO 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time 0.43 seconds 

• 

• 


