
APPENDIX A1 
RADIOLOGICAL ANALYSIS 

AIR 



SAMPLE ANALYSIS BY 
UXATION I 

I I I 

ACCBD 1 . 1  Amcncium-241 3.59E-05 I.07EM 
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! 
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SAMPLE Ah'ALYSIS BY 
U)CAnON I 
ACCBD 4.1 AmcncUrn-241 2.56E46 1.15E46 
h S i m p k  
4* Quupcr 
mrbd Wryniab7 2.90Em 4.30E-W 

Cuiu1wl37 4.20E-06 S.SOE-06 



SAMFl.E Ah'ALYSIS BY PARAMEIER RESULTNNlT COUKlPlC 
LOCATION Bq/mA' ERROR 

AC-SMR 1.1 AmcnuUm-241 3.95EM 1 l2E-05 
hf Slmpw 

I' Q u m r  
smm - %rylImm-7 4 OOEW 1 .WEW 

Cerr~m-137 4 W E W  8.lOE-06 

I Po- 7.30E-05 
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SAMPLE ANALYSIS BY PARAMETER RESULTmNll 

LOCATION 

AC-WFF 1.1 AmenCrum-241 3.76E-05 9.84E46 
Au S a & i i  

I' Qwrer 
WlPP Fu Field Beryllium-7 3.80EM l.50E-04 

Cesium-137 -1.IOE-05 9.40846 
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I 

AC-WFF 1.2 
I' Q w u r  
Air Sampling 
WIPP Far P i  
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AC-WFF 2.1 ~ r L m - 2 4 1  3.51E4S 1 .WE45 
2- QuuDr 

Air SlmplW 
WIPP Far Fi ld  Beyllhurr-7 5.90E44 2.00E-04 

C u ~ m - 1 3 7  6.50E-06 l.lOE-05 

Cobalt-60 4.50E-06 I .  lOE-05 

Lad-210 3.60E44 2.00E-04 







SAMPLE ANALYSIS BY 
LOCATION 
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AC-WEE 1 . 1  Amnc~um-241 5.35E-05 1.25E-05 
~ s t m p r m s  

I' Quuor  
U'PP EPn Beylhm-7 4.5QE-04 1.60E-04 



I 

AC-W€E 1 3  AmcrIcium-UI 6.46E44 1 .ME44 
Air knpimg 

I' @uur 
W P P  Le B e I y h - 7  7.30E-W 1.20E-03 

I Po- I 1.20E.42 ' I 2.50E-03 
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SAMPLE ANALYSIS BY 
WCAllON I 



SAMPLE ANALYSIS BY I c o m c  
m n o N  
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SAMPLE ANALYSIS BY 
LOCATION I 

I Polonium 210 
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AC-WEE 3.2 
Au sample 
3" Qumr 
'JIIPP EA5l 



SAMPLE ANALYSIS BY P A U M E m t  

Pdollium 210 

PoPruum-40 

Radium-226 

Thorium-228 

Thomm-230 

Unmm-235236 

Umum-238 
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SAMPLE ANALYSIS BY I COUMWG 
LOCATION 

AC-WEE 4.2 AmcricrUm-241 9.30E47 1.13EQ6 
Air S m p I C  

BuyiIkm-7 2.408-03 3.80E-M 
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SAMPLE ANALYSIS BY 
LOCAnON 

Radium-228 



AC-WSS 3.1 Amcn~lum-241 1.83EM 1 .46E-06 
AU Sampling 

3' Quaner 
WPP sourn & r y h ~ 1 - 7  8.20E-04 1.90E04 

Cernun-I37 4.30806 8.10E-06 

I Polonium 210 1 2.80E-04 



SAMPLE ANALYSS BY PARAMFFER 

Air slmpiing 
3" QuuDr 

WPP soudl 

Thonum-228 

I U~mum-235R36 3.36E07 9.32E47 



- -- 

1995 WIPP Site Environmental Rewrt 

SAMPLE ANALYSIS BY 
UXATION I 
AC-WSS 4.1 
Air Sanlplii 
4' QuuPr 
WP SOU* 

AmcnCh-241 

BeyUim-7 

1.40E47 

2.60E-03 

7.28E-07 

4.40E09 
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SAMPLE ANALYSIS BY I COUMING 

L.QcATION 

AC-MLR 1.1 A m c ~ - t Q l  3.57E-05 L.OLEQ5 
Air Sampling 

I' Quancr 
Mills Ruvh %rytlam-7 5.40E-06 Z.IOE-06 

~ ' o n u ~ 1 3 7  3.80E47 I. IOEQS 

Cobrlt.60 4.MIE-06 1.IOE05 
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SAMPLEANALYSISBY RESULTNNlT COUKlWG 

LOCATION Eajlrn-' ERROR 



SAMPLE ANALYSIS BY PARAMmR COUKIMC 
LOCATION 

AC-MLR 2.2 
. . 

Amuuum-241 2.88E-05 8.49E-M 
Air Sampling 
2- QWnsr 
Mills RJUCLI BeyUhm-7 3.mE.04 . I.5QEOo 
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SAMPLE ANALYSIS BY 

LOCATION I 
AC-MLR 3.1 Amenc~m-241 1.05E.06 7.3IE-07 
Air saw~ms 

Mills Ranch BeylIlum-7 2.10E04 

Ccr~um-137 -2.80E.06 8.60E.06 
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COUNIWG 
ERROR 

SAhU'LE AhXLYSIS BY 
LOCATION 

AC-SEC 1.1 
Alr Sampling 

I' Qruncr 
Sou& Lw Conml 

PIUlAMETER 

Arncnc~rn-241 

BctyUnup7 

Cesm-137 

CotaltM 

RESULTNNIT 
Bqlm" 

3.5SE-05 

4.OOE-04 

1.70E-06 

I .20E45 

1 .ME45 

1 .WE44 

9.60E06 

8.40E-06 



1995 WLPP Site Environmental Repoa 

LOCATION 

Cesium-137 

Ihomm-230 



SMfPLE ANALYSIS BY 
LOCATION I 

- I 1995 WIPP Site Environmental Report 1 

AC-SEC 2.1 
AU slmpllns 
2- Qumcr 

South Eas~ C o m l  

9.66E-M 

2.10E-M 

I 

Amencntm-24 1 

&rylllum-7 

2.56E-95 

5.90E-W 
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SAMPLE ANALYSIS BY 

LOCATION 

AC-SEC 4. I 
A u  Sampling 

4' Quancr 
Suulh Earl Conml 

PARMIETER 

Arnenciurn-211 

&r/llium-7 

Cer~urn-137 

Coba11-M) 

Lcad-210 

Pluronium-238 

RFSL'LTILTrlT 
Bqlm-' 

2.72E-06 

?.SOE-03 

6.60E-06 

-5.WE-06 

5.WE-03 

COC\TISC 
ERROR 

- 

1.35E-06 

4 I O E M  

i.WE-06 

7.WE-06 

I .  IOE-03 
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S.\.\IPLE ANALYSIS BY PAROIETER R E S L Z T A X T  COLXIISC 
LOCATION BqimA' ERROR 

.AC-WAB 1.1 
h r  Sampltnn 
I" Quancr 

BIJnl; Fdrer Analyrls 



- - -- - pp - 
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SAVPLE ASALYSIS BY 
LOCATION 

AC-WAB 1.2 
Air Samplins 

I" Quaner 
Blank Filler hnlavrlr 

P.ARZI\LETER 

Americium-241 

B e ~ l l ~ m - 7  

Cerium-137 

Cobalt.60 

Lead-210 

Pluron~um-238 

Pluronium-241 

Plu1on!um-?39i?40 

Polonn~m-210 

Porarr~um-IO 

Radium-28 

Radium-226 

Srrunnum-90 

 onu urn-228 

Thonum-230 

Thonum-232 

Cnnum- l? l  2 3  

RESLIT XSIT  
Bqim" 

361E45  

2.70E05 

8.22EOi 

b.8SE46 

7 QEOl 

OWE-W 

4 lZEO3 

2.40E4-5 

2.70E47 

9 7 1 E O l  

A.3IEdS 

3.UEC-l 

-2.lbE45 

2.98E4-5 

182EdZ 

2 .0 lE46 

IU2Ei)S 

COC>TlXG 
ERROR 

7.36E42 

6.8OEUI 

5.80E42 

5.WE4: 

9.WE4l 

428E4: 

3.19E-&? 

349E02 

626Ed: 

I..'OE-(0 

?.WE41 

I.IOE-LY) 

9.30E42 

j .CE4:  

i79E3:  

2 1 3 E 4 I  

5 ME.?: 
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SAhlPLE ANALYSIS BY I PARAhIETER I RE5LITR;MT COLWI'ING 
LOCATION Bqimh' I E M O R  

AC-WAB 2.2 Americium-241 4.41 E-05 8.08EO2 
Air Sampling 

WIPP 
2* @mer &ryllium-7 6.34E4S 730EOI 

Blank Filer h l y i s  

Ccs~um-137 4.45EM 6.30E-02 
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SAhlPLE ANALYSIS BY P A W U X E R  

Cts~m-137 





Am-241 IN AIR 

W t I  2 ,  

A 

. - . - I_......_-. ..~_ . . . . . . . ___ . ~ . , . 
I - - - - - - - - - -  r---- .- . . . . .-- . -- 

6 I0 I b 'A1 

NUMBER OF DATA VALUES 

~ - ... -. . - - .- - 
\r f 

A ANALYTICAL VALUE X MEAN I +2 STD. DEV -El- -2 STD. DEV. ... . . . . . - . - .... ~ ..., ~ , 



Pb-210 IN AIR 



PO-21 0 IN AIR 

. 

I) I . 
7 m 

1 w z z I q x z - z  
11 2 I,------ 4 6 0 > 

NUMBER OF DATA VALUES 

,.. - -.. 

I A ANALYTICAL VALUE X MEAN * +2 STD. DEV. 
. . .  

+!3 -2 STD. DEV. 
. -. . ~ -. -- ~ ~ 

) 1 
-7 

) 



Pu-241 IN AIR 

... . . . . . . . . . .  -- I A ANALYTICAL VALUE X MEAN +2 STD. DEV. -2 STD. DEV. 
. . . . . . . . . . . . .  ... ........... ........................ 1 



Ra-226 IN AIR 

WFf -2 2 

A 

~ ~~ .. ~~ - .  . .~ -. I A ANALYTICAL VALUE Y MEAN -X- +2 STD. DEV. -R -2 STD. DEV. 



Th-228 IN AIR 

- 
- -  I -- ---- F- --: 7- I I T I 

4 6 0 7 B 
7- 

9 

NUMBER OF DATA VALUES 

-~~ - ~. ~~~~. . . ... .~ - ~. .. 

('A ANALYTICAL VALUE X MEAN 3IG +2 STO. OEV. -13- -2 STD. OEV. 



Th-230 IN AIR 

SMn 31 

A WFF 22  

A 

l o  'r r- 
6 U 10 16 20 ;a rn 

---T--------S- 

NUMBER OF DATA VALUES 

~-ATGMICAL VALUE x MEAN m- +2 STO. OEV. €3- -2 STD. D R / T  



Th-232 IN AIR 

MI I I  1 1  A 
SMII 4 1 

MLll-22 

A 

. . . . . . . . . . . . . . . . , . . . . . . . . .. .. . . . ,. .. . . .~. .... . . . . . . ... . . . . . . . . . . . . . 



I' .. ,J -- r~ ANALYKAL VALUE x MEAN * +2 STD. DEV. 8 -2 STD. DEV. 

1 4  : I I I I 
0 

I 
2 4 B 0 I 0  12 1. 

I 

NUMBER OF DATA VALUES 



U-238 IN AIR 

I I I I 
U 2 4 8 B $0 

NUMBER OF DATA VALUES 

- .. . -. - . . . . . - 

ANALMICAL VALUE X MEAN 36- +2 STD. DEV. -R -2 STD. DEV. 
~ . . -. - . -. . ... . . .. . -. - . . .- -. - . . . . - - 

~ 
~ . 



APPENDIX A2 
RADIOLOGICAL ANALYSIS 

SOILS 



SAMPLE ANALYSIS BY PARMIE?ER RESUL- COUNmiC ERROR 
LOCATION WE 

- 

TS-MLR Amc~ici i -241 6.36E-03 1.67E-03 
TerxmLi Su* 

Mill5 Ralxb Cer~um-I37 I .  lOE42 2.40E-03 

I 1995 WIPP Site Environmental Report I 
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SAMPLE ANALYSIS BY 
LOCATION 

TD-MLR AmcrLium-241 7.37E-03 1.73E03 

Mil!  RIDsh C&-137 I 6.60E-03 1.80EQ3 I 

TI-- 
Telxrmll ble- 

Mills R a s h  
( W d )  

PARAMCIER RGSUL- COWTlNG ERROR 
s p / ~  

Srmnmuo-90 

'l%~nUm-232 

lhonum-228 

lhorium-230 

Umnium-233lZ34 

l.lOEQ3 

1.4lE-02 

1.69EQ1 

2.YEUZ 

1.22E4I 

I .30E03 

225EQ3 

7.78E-03 

2.87E-03 

7.37E-03 
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LOCATION 
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COWlTlNG ERROR 

Sourn !3s C0mml 
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TI-SMR t AmcnCium-241 6.2SE-03 l.6lE-03 
Tcmmul inormcdi.~~ 

Cuun-137 I 2.90E-03 I 7.70E-04 I 

SAMPLE ANALYSIS BY 
LOCATlON 

PAUhCaER RISULryUPm 
Bq/l 

COUNTING ERROR 
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TD-WEE I Terns& Lkrp 
WlPP East 

Amencmm-241 5.95E43 1.60E-03 

Ccsmm-137 I.IOEOL 2.10E43 



TS-WFF 
Tcmsmrl Surface 

WIPP Fu field 
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SAMPLF. ANALYSIS BY RESUL.KSUNlT COUhTINC ERROR 
LOCAIION Wl a 

II WIPP F u  Fild I Uta1~bm.238 9.WE-03 2.24E-03 1) 

TI- WFF Amricium-241 8.44E-03 1.80E-03 
Temsmii lntcmuduts 

WIPP F u  Field Cuium-137 5.40E-03 l.lOE-03 

TD-WFF 
T c m d  Deep 
W P P  Far Field 

, . . 



11 1995 WIPP Site Environmental Rewrt I - 

I -- I c o m c  ERROR 
w c  I 
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SAhIPLE ANALYSIS BY PARAMETER RESLnTYUNIT COWiTRdG ERROR 
LOCATION w g  

~- 

WIPP Sou& I Cesium-I37 I 5.80E-03 1.60E-03 

n-wss 
T e r n ~ n i d  intermdimre 

~mcricium-241 I 6.41E-03 I 1.74E-03 I 

TD-WSS 
Temsrml Deep 

WIPP South 

Uranium-239236 

Amenclum-241 

Ces~urn-137 

Cobnlr-60 

Lud-210 

l .l4E-03 

6.22E-03 

4.80E-03 

'2.70E-05 

I .ME432 

8.44E-N 

1.66E03 

I .  lOE-03 

2.70E-M 

6.70E-03 
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TS-WW 
Temsuiai Suficc 

Now: Acmnym WNW demtes 
duplicate sample sollecrsd a 

WIPP Far Field 

WIPP Far Field 

COUNTING ERROR SAhIPLE ANALYSIS BY 
U)CA1ION 

TD-WSS 
Temsmal Deep 
W P  South 
(conwed) 

PARAMFIFR 

S a 0 0 ~ - 9 0  

Thorium232 

liwrium-228 

'Iborium-230 

Urmium-233R34 

Unnium-238 

U&-235R36 

Radium-228 

Stm&-90 -. 
Thorium-232 

R E S U L W  
Bqjl 

7.10E-W 

l.OSE-02 

1.65E-01 

l.10E-02 

3.94EM 

3.01EM 

2.84E-03 

I. IOEM 

-1.70E-03 

5.62E-03 

1.30E-03 

1 .94E-03 

7.78E-03 

Z.OlE-03 

4.57843 

4.0lE-03 

1.43E-03 

2.50E-03 - 
1 AOE-03 - 
1 .SSE-03 



SILMPLE ANALYSIS BY PARAhIETER RESULTSUNIT COLNTNC ERROR 
LOCATION w e  

TI-WNW Lad-210 2.5OEM 3.60E-02 
Tcrrcsmll Intermediate 

Note: Acmnym WNW denotes Pluwoium-241 4.44EM 3.47E-02 
duplicate vmple collected at 

WIPP F ~ I  Field Plutonium238 8.U7EM 7.5OE04 

(condnucd) elutoniu1n-239t240 3.46E04 5.05804 

- 

Uranium-239236 7.17E04 l.llE-03 

TD-WNW Awncium-241 3.04E-01 9.90E-03 
Tcmsmll Deep 

Note: Acmnyrn W?iW denotes Cesium-I37 4.WE-03 7.90E04 
duplicate sample couected at 

WIPP Far Field CobdrbO *l.30E04 2.60E04 

I 1995 WIPP Site Environmental Report 



- --  

1995 WIPP Site Environmental Report 

TD-WNW 'Thorium-230 8.49E-93 1.85E-93 t' 

NO=: Acronym WNW denorcs Unnium-233N4 
duplkau sample C O U C C ~ ~  a1 

WIPP Far Field URnnrm-238 6.11E-03 1.86E43 

1.44E43 9.44E.04 

SAMPLEANALYSLSBY 
LQCATLON 

PUMMEIER IC2WLlWWl-r 
We 

C O W G  ERROR 



Am-241 IN SOIL 

.. , 
4 &I I I I A 

I 
0 2 

I I 
4 8 

I I 
8 10 12 14 18 18 

I 

NUMBER OF DATA VALUES 

( A ANALYTICAL VALUE X MEAN -3G +2 STD. DEV. 8 -2 STD. DEV. 



CS-137 IN SOIL 

2- I 
0 

I 
2 

I 
4 0 

I I 
B 

I 
10 

I 
$2 

I 
14 

I 
1e 19 

NUMBER OF DATA VALUES 

A ANALMICALVALUE X MEAN +2 STD. DEV. 8 -2 STD. DEV. 
) 1 



K-40 IN SOIL 

I A ANALYTICAL VALUE X MEAN 31t +2 STD. DEV. -8- -2 STD. DEV. 

c 
5 4  

t c w c  

- .- 
? 2" 
W 
,- e 

% 

5 s 1 . 6  
0- m 

A 
ow OF n w  

A 
TI-WFF 

OUP OF TO-WFF 

A A 



Ra-226 IN SOIL 

NUMBER OF DATA VALUES 

( A ANALYTICAL VALUE X MEAN J(C +2 STD. D N .  8 -2 STD. D N .  



Th-228 IN SOIL 

OUP OF T S M  

AA 

A 
llfMR 

A 

TI-WEE n-wss A OUPOF TI-WF& 

A 
OUP OF TO-WFF 

TIWFF A A 
TS-$EC 

I I I I I I I I I 
2 4 6 B 10 12 14 16 18 

NUMBER OF DATA VALUES 

A ANALYTICALVALUE X MEAN -3K- +2 STD. DRI. -ff -2 STD. DEV. 
. - - - - - -- 



Th-230 IN SOIL 

NUMBER OF DATA VALUES 

W TI WEE .- 1s - P OF TS-WFJ 

E e 
P 1- 

( A ANALVFICAL VALUE X MEAN ++ +2 STD. DEV. 8 -2 STD. DEV. 

w 
rn DUP OF TD-WF 

A 



Th-232 IN SOIL 

I I I I I 
0 2 

I I 
4 B B 

I I 
10 

I 
12 14 I 8  IS  20 

NUMBER OF DATA VALUES 

1 

A ANALYTICAL VALUE X MEAN 6 +2 STD. D N .  8 -2 STD. D N .  

#r 'NSS 

I* 

I b 

PI I" 
? 
U 

12- - m 
? 
W lei 
7 - 
E F 
m .- 
w m b 

36 TD-SMR 

A 

-7 - TIWEE A OUPoF 

A IS-WEE 
TD.WFF W W F F  

A TI-WFF 

DUP OF TD-WFF A &P OF TSWFF 

A A 



U-2331234 IN SOIL 

n T I F F  
TSW R 

TD-WFF A 
A 

DUP 0F.m-WFF n - y ~ ~  OUP OFnWFF 

I I I I I I I I I 
2 4 a a 10 12 14 10 16 

NUMBER OF DATA VALUES 

I A ANALYTICAL VALUE X MEAN +2 STD. DEV. 8 -2 STD. DEV. I 



U-238 IN SOIL 

TI-IMMn 

A 
TS-WES 

1- 

TD-SEC 

06- A A 

A ANALYTICAL VALUE X MEAN C +I+ +2 STD. DEV. 8 -2 STD. D N .  



APPENDIX A3 
- RADIOLOGICAL ANALYSIS 

SURFACE WATER 
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SAMPLE ANALYSIS BY LOCATION PARAMmR 

HS-UPR I Amc~iclum-241 I 1.75EM 1 5.82E03 
SU* W a ~ r  I I 

Upper Pecor River 
Ccnum-137 *-9.3OE-2 1.60E01 

I I 

Radium 228 8.60E-03 2.60842 

I Radium 226 1 1.74E-02 I 3.10E-03 
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I , I 

HS-PCN Amc~icium-241 2.48842 7.25E-03 
Surface Wuer 
Pierce canyon 

I I 

Radium 228 -1.01E-02 2.70E-02 I 
I Radium 226 1 8.67E-03 1 2.20E-03 11 
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SAMPLE ANALYSS BY LOCATION I PARAMETER 

HS-FWT Arne-241 2.13EOZ 6.53E43 
S W  Waor 

Fresh Waor Tanks 
Cern~n-137 9 . 7 0 E 4 3  1.70E41 
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SAMPZE ANALYSIS BY LOCATION I 
HS-BRA Amcncnun-241 2.20E-02 6.72E-03 

Sumct W ~ W  
Bmdcy U c  

Cesrum-137 '-2 30E-02 1.60E-01 

I Radium 226 I 2.ME-03 
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HS-LGS 
Surface Wafer 

Wna G d  dc la Sol 

~ n c m - 2 4 1  

C u m - I 3 7  

7.42E-02 

*I.2OE-01 

5.45642 

2.70E41 
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HSCOY sui=hce Waur ~mcricnuo-2.11 1.98E-02 6.64E.03 
Norc: Acmoym COY dsmus dupliurc 

sample allscod at Pvrcc C q o n  
Cerium-137 *4.MEM 1.30E4I 



SAMPLE ANALYSIS BY LOCATION PAFAMETER 

-- 

HSCOW 
surfass Waur 

Nou Acmnym COW denotes vmplc 
b W  

Amcnsm-241 

Ccnum-137 

CWt4Jl 

Lead-210 

5 22E-02 

'-1.3OE-02 

*-2 lOE-02 

' 6  60E00 

--- 

1.12E477. 

I.UIE-01 

1.70E-01 

2.1OE00 
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Am-241 IN SURFACE WATER 

c .- 
I 3- IPN PCN 

A PCN DUP g 
A "P' UP, 

ki 
A 

.,- - ,-~ 
$ m 

,-f=zh I I I I I 

0 2 4 6 8 10 .-.,<$;y 1 
NUMBER OF DATA VALUES 

A ANALYTICAL VALUE X MEAN -X +2 STD. O N .  8 -2 STD. DW. 1 
i ) 

1 



IN SURFACE WATER 

NUMBER OF DATA VALUES 

( A ANALYTICAL VALUE X MEAN 346 +2 STD. D N .  f3 -2 STD. D N .  I 



Pb-210 IN SURFACE WATER 

FWT PCN DUP A 
A 

I I 1 I I 
2 4 6 8 10 

NUMBER OF DATA VALUES 

A ANALYTICALVALUE X MEAN +2 STD. DEV 8 -2 STD. DEV. 

1 1 ) 



APPENDIX A4 
RADIOLOGICAL ANALYSIS 

BOTTOM SEDIMENT 
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- 

LOCATION 

WB-UPR 
Bomm Scdrmrnt 
Uppr Pccor k v c r  

I HB-PCN 
Bonom Sedhcnt 

P i e m  Cmyon 

Amnc~m-241  

Amncmm-241 

2.46E-02 3.12E-03 

Ccnum-I37 

1.65E-02 

1.20E-03 I 1.20E43 

2.ME-03 

Cesrum-137 II .-I 30E-04 6.80Ea4 
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SAMPLE ANALYSIS BY 
WCAlYON 

HE-PCN a Pwcc Canyon 
Bamm Ssduouu 

(connausd) 

P A W U E l m  

Radium-228 
1 

Smmmurn-90 I 4.80E-03 I 3.10E-03 

T h o b - 2 t B  2.0SE-02 2.9TEd3 
' h 

RESCR.Tf%NH Bql; 

*I 30E-02 

COUNTING ERROR 

4.10E-03 i 



Y 1995 WIPP Environmental Report 1 
SAMPLE ANALYSIS BY PAItAMmm R = ~ - T ~ % I / O  COUNlWG ERROR 

LOCATION 

WB-HU 
Bomm Sediment 

Hill Tar& 

Uramum-234 3.04E-92 3.37E-03 
-. 

Uruuum-233 3.04E-02 3.37E-03 

HB-CBD Amcnc~um-241 1.56E-02 2.39E-03 
Bomm Sedlmenr 

Carlsbad Ccsmm-137 4.20E-03 1 . W E 0 3  

Cabalt-bO 1.70E-02 2.10E02 

Lud-210 4 .80E02 2 WEM 



SAMPLE ANALYSIS BY ~ T W  ~ q l g  COLTVING ERROR 
LOCATION 
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SAMPLE ANALYSIS BY 
LOCATION 

HB -NOY 
Bomm Sediment 

Noya Tank 

HB-LGS 
Bomrn Sediment 

Laguru Gnnde dc la Sol 

PARAMETER 

Amcnclum-241 

Cerium-137 

Amcncmrn-241 

RESULTKNIT Bqlg 

1.6SE02 

I .WE43 

COUhTJNG ERROR 

2.4SE-03 

1.10E-03 

9.49E03 2.48E-03 I Ccs~m-137 *8.20E-05 7.1OE-M 



I LOCATION 

HBCOY Americimm-241 3.51E02 3.75E03 
No=: Acrnnym COY dmom 

duplicate sample collecrcd at Pierce Cesium-137 1 .10E44  6 M E W  
Canyon 

Cob.It-60 *[.40E44 S.IOE44 " 



- 
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1 UhPlE ANALYSIS BY 
i LOCATION 

HB-RED 
Bamm Sduncm 

Rcd Tank 

PAR4m2'IWI 

Americii-241 

Cesium-137 

CobaI1.60 

Lud-210 

PhIto~um-238 

P~UWNU~-241 

RESULTAmTT B q l g  

1 A8E-02 

5.30E-03 

'4.50E-04 

6.20E-02 

0.00E+00 

6.2lE-02 

COUNIWC ERROR 

2.52E-03 

2.00E-03 

7.40E-04 

I .80E-02 

5.12E44 

6.82E42 



1995 WIPP Environmental Re~ort 

IIB-BRA Radium-228 I .WE42 5.40E.03 
Bowm S d w e r m  

4.10E43 Bmdcy Lake Smntlum-90 2.50E.03 



Am-241 IN SEDIMENT 

TUT 
A 

DUP OF PCN 
A 

L 

A 
L CBD A 

- r - -  -1 r -- 
1 2 3 4 5 6 7 8 9 

NUMBER OF DATA VALUES 

[-A, ANALMICAL VALUE X MEAN -3E +2 STD. DEV. 4 3  -2 STD. DEV. 
.~ ~ .- ~ 7 



CS-137 IN SEDIMENT 

-6 J I I I I I 
0 0.5 1 1.5 2 2.5 

NUMBER OF DATA VALUES 

A ANALYTICAL VALUE X MEAN 36 +2 STD. O N .  8 -2 STD. DEV. 
.. .~ I 

\ 1 



K-40 IN SEDIMENT 

DUP OF PCN 
A 

NUMBER OF DATA VALUES 
,- 

'% 

'; 

? . . , * ---- 
ANALYTICAL VALUE X MEAN * +2 STD. DEV. -0- -2 S f  D. DEV. I 



Ra-226 IN SEDIMENT 

DUP OF PCN 
A 

NUMBER OF DATA VALUES 

FLYTICALVALUE x ME*N x +2 STD. DEV. e -2 STD. DEV. 
- - . - -- - 



Th-228 IN SEDIMENT 

xD W P  FPCN 4 

,.- - NUMBER OF DATA VALUES 



Th-230 IN SEDIMENT 

I I I I I I I I 
0 1 2 3 4 5 6 7 8 9 

NUMBER OF DATA VALUES 
~ 

i 

I A ANALYTICAL VALUE X MEAN +2 STD. DEV. €3- -2 STD. O N .  
.- - - -- - 

) 1 



Th-232 IN SEDIMENT 

- - - .- - -- 

'AD DUPOF PCN 
A 

14" 
NOY 'x 

I I I I T 1 1 I 
1 2 3 4 5 6 7 8 9 

xt NUMBER OF DATA VALUES 

I A ANALYTICALVALUE x MEAN -x- +2 STD. DEV. +3 -2 STD. DEV. 
~ .~ .. - - . .- . 



U-2331234 IN SEDIMENT 

I I I 1 1 
0.5 1 1.5 2 2.5 

NUMBER OF DATA VALUES 

VALUE X MEAN * +2 STD. DEV. 8 -2 STD. DEV. 

1 1 



U-238 IN SEDIMENT 

1 

- 2  
PCN 

A 
1 

DUP OF PCN 
2 

A 
"P' 

I I I I I I I I 
1 2 3 4 5 -6 7 0 9 

NUMBER OF DATA VALUES 



APPENDIX A5 
RADIOLOGICAL ANALYSIS 

GROUND WATER 



I 1995 WIPP Environmental Report 

SAMPLE ANALYSIS BY LOCATION C O W G  ERROR 

H I 4  
Gmund Water 

Round 8 



HI8 
Ground Wavr 

Cobrll-60 4.20E-02 7 .&~-02 

Lud-210 6.BOE+00 1.40E+00 

~ 1 u ~ ~ 2 4 1  -1.17E-01 L I E - I 1  

Pluf~MIm-238 O.OOE+W 1.98E-34 

Plutonium-239R40 . 1.43E-03 1 .40E-39 - 
Polonium-210 Nl A NIA 

WIPPI9 
Ground Waur 

Round 10 

Amencmm-241 

Cesnrm-I37 

2.00E-02 6.03E-33 

-7.WEO2 7.60EQ2 
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WQSP-I 
Gmund Watcr 

Round 1 
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SAMPLE ANALYSIS BY LOCATION PARAMErER REnnTNNlT COUNTLNG ERROR 
%In 

WQSP-3 
Ground Water 

R o d  I 
(conmud) 

WQSP4 
Grmnd W a m  

Round 1 



- - - 
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Gmund Waor 
Note: Acmnym B-2 dcmrcr sample blank 



SAMPLE ANALYSIS BY LQCAnON 
Bon 

WQSP-6 
Ground Waul 

Round I 

9-2 
G d  Wzwr 

Now. Asrnnyrn 9-2 dcnores sample blank 
( w n d )  

RMil~m-226 

Smnuum-90 

'Illorium-230 

8.60E+00 

- I  .ME02 

3.07E-02 

6.30E-02 

2.00E-02 

8.1 IE-35 





IN GROUNDWATER 

I A ANALYTICAL VALUE X MEAN +2 STD. DEV. 8 -2 STD. DEV. 1 

4 x  
(U 

C? 
W - 35- 
0 
C 

s 3- 
+4 

6 
2.5- 

2 - 
N 

9 2- W .- - 
L 

al 1.%14 
A 
4. 

mO 
1 - 

0 . 5 ~ '  

WQSP4 
A 

11 
H I 8  WIpp1s WQSPl ms 
A A A A wQr WQSP6 
7 

A 
Ah 

I I I 
0 

I 
2 4 6 8 10 

I 

,' . ". , a 

NUMBER OF DATA VALUES 

'2 
t 



Pb-210 IN GROUNDWATER 

i 

0 1 2 3 4 5 6 7 8 9 
NUMBER OF DATA VALUES 

....-*----) .. 

:* 

9 
-.... " 

.J 

A ANALYFICAL VALUE X MEAN +i+ +2 STD. DEV. 8 -2 STD. DEV. 
. . . ~  .-.. ~ ~ . .  

1 1 



K-40 IN GROUNDWATER 

I I I I I I I I I 
1 2 3 4 5 6 7 8 9 

NUMBER OF DATA VALUES 

A ANALYTICALVALUE X MEAN * +2 STD. DEV 8 -2 STD. DEV. 



Ra-226 IN GROUNDWATER 

2 WQSPG 

0 

-2 
0 2 4 6 8 10 

NUMBER OF DATA VALUES 

A ANALYTICAL VALUE X MEAN 4 C -  +2 STD. DEV. -R -2 STD. DEV. 
--- .. - 

) 1 



Ra-228 IN GROUNDWATER 

- 5 1  I I I I I I I 

0 1 
I I 

2 3 4 5 6 7 8 9 
NUMBER OF DATA VALUES 

I A ANALMICAL VALUE X MEAN 4'C +2 STD. DEV. 8 -2 STD. DEV. I 



Th-228 IN GROUNDWATER 

I I I I I 
0.5 1 1.5 2 2.5 

NUMBER OF DATA VALUES 

I A ANALYTICAL VALUE X MEAN +lG +2 STD. DEV. 8 -2 STD. DEV. 1 



U-2331234 IN GROUNDWATER 

1 A ANALYTICAL VALUE X MEAN -SAC +2 STD. DEV. 8 -2 STD. DEV. I 

WQSPl 
A 



APPENDIX A6 
RADIOLOGICAL ANALYSIS 

BIOTICS 
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SMlPLE ANALYSIS BY 
LOCATION 

BV-WE1 
Blonc VegePnon 

WlPP Eau 

PAIuMETm 

AmenCulm-24 1 

CCINm-137 

RESULTNNIT 
wl 

7.16E.03 

2.90E04 

COImllNC 
ERROR 

1.81E-03 

5.IOE-M 
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Linmum-235R36 1.45E04 

BV-NWI Amcnc$um-241 8.49E03 
Blow Vegrution - 

Nonh W e s  1 Ccswm-137 -3BOE06 7.20EW 

BV-SEI 
Bionc Vcgsodon 
South Ln I 
(connmed) 

Radium-22s 

Radium-226 - 
S r m m ~ W  

n M h - 2 3 0  

r h o n u m - ~  

'TbonUm-232 

Urmium-2331234 

Ur~nium-238 

6.30E-03 

3.10E-03 

3.45E-03 

7.53E-03 

1 .U1E02 

3.85E-03 

5.WE-03 

4.74E-03 

2.SQE-03 

2.40E-02 

2.64E-03 

1 .71E-03 

2.16E-03 

l.tlE-03 

1.65E-03 

1.41E-03 
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SAMPLE ANALYSIS BY PARAMETER RENLT/UNIT COUhTNG 
LOCATION h l g  ERROR 

II 
" 

Nonh West I 1 tud-210 4.60E-02 l.7OE-02 11 

- 
Nonh Wen 2 Ccsnim-137 I -3.70E-05 1.lOE-03 .. I I 



1995 WIPP Site Environmental Report - 

SAMPLE ANALYSIS BY 
LOCATION 

B V - W  
Biolic vegC(LII0n 

No* Wen 2 
(colninucd) 

BV-CR 
Biotic Vegefation 

Conmi 2 

II BV-CTl 
Bio% Vcgefation 

PAUMETER 

ThoMm-U8 

lt.onum-232 

U e - 2 3 3 I W  

Uranium-238 

Uranium-239236 I 1.01E-03 

RESULTANY 
MI; 

I .75E02 

2.58E43 

7.25E-03 

3.99E-03 

7.82E-04 

COUMWG 
ERROR 

2.78E-03 

1.20E-03 

l.82E-03 

1.31E-03 

I 11 
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SAMPLE ANALYSIS BY 
LOCATION 

BV-Cl2 
Bzooc VegcMon 

Control2 
(~0mmYd) 

BR-NAR 
BIOUC Xabba 
Narrh Access 

12081.1 

PARAMETER 

Plutomum-239R40 

- Polomum-210 

P o ~ 1 m 4  

I(ldnrm-228 

I ( l d ~ m Y 6  

Suonnum-90 

Amenclum-241 

C e s ~ m -  137 

CoblltbO 

RESULTKWI 
WP 

I.WE-04 

8.60E-03 

4.90E0I 

2.60E-03 

8.40E-03 

3.56E03 

C O W G  
ERROR 

3.81E-06 

2.01E-03 

6.JOE-02 

3.10E-03 

2.60E-02 

2.WE-03 

J.lSE-05 

l.SOE-04 

I ME44 

1 -7JE-04 

3.90E-06 

3.60E04 
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SAMPLE ANALYSIS BY 
U X A n O N  

PARAMETER 
Bs/C 

BR-NAR 
B~oru Rabba 
No& Acccrr 

L2OBl.I 
(end) 

BR-NAR 
Biws Rabblt 
No& Access 

11141.1 

Uruuum-23SN6 

BR-LWA 
Baoc bW,I  

Lvld Wdulnwl A m  
12121.2 

Amerisi-241 

Cesium-137 

Cobpit4l 

4.65E-05 

Unnlum-238 

Umum-23SN6 

Amenc~m-241 

Ccnum-137 

Cobdl40 

Lead-210 

l.12E-04 

7 

2.5E-04 

7.60E-05 

-5.OOE-04 

1.30E-04 

3.80E-04 

3.30E-04 

-7.9845 

1.23E-04 

1.92E-04 

-5.60E-04 

- I  3k-04 

1.5OE-01 

l . l lE-04 

1 .ZBEOl 

1.51EOI 

1.40E-03 

1.20E-03 

2.30E-02 
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SAMPLE ANALYSIS BY 
LOCATION 

BR-LWA 
Biotic Rabbit 

Lud Withdnwl Aru 
12122.2 

BR-LWA 
Bwnc Rabbit 

Lud Withdnwl Aru 
12121.2 

(WU.~UIK~) 

P A R A h E m R  

Po~rnum40 

Radium-228 

Rad~m-226 

RESULTNP;TT 
as4 

COUKlWG 
ERROR 

t 

1.ZOE4I 

2.80E43 

I.zoE-OI 

4.IOE42 

4.80E03 

3.80E42 



SAMPLE ANALYSlS BY 
LOCATION 

BF-PEC 
Bionc Fish 

P ~ D S  &v= 

P w  RESULT/uMT 
WZ 

Amcri~rUm-241 

CCSN~-137 

Cobrlrdo 

6.WE-05 

9.20E-05 

I.ME.04 

8.29E-05 

4.20E.04 

4.10E.04 



SAMPLE ANALYSIS BY PARAMETER 
LOCATION 

BF-BRA Stmntium-90 1.19E-03 2.41E-03 

- 
1995 WIPP Site Environmental Report 



Am-241 IN VEGETATION 

6 r I I I I 
0 1 2 3 4 E 

NUMBER OF DATA VALUES 

< ' '  . .. 

A ANALYTICALVALUE X MEAN , +2 STD. DEV. 8 -2 STD. DEV. 

I I t 



K-40 IN RABBIT 

= OR-LW 12121.2 6 12- 1 

8- I I I I I 
C 0 5  1 1.G 2 2 6  

NUMBER OF DATA VALUES 

" *- 

I A ANALYTICAL VALUE X MEAN ' +%- +2 STD. DEV. 8 -2 STD. DEV. 1 



K-40 IN VEGETATION 

2.6 I I I 
0 1 2 4 5 

I 
3 

I 

NUMBER OF DATA VALUES 

~' -- --\ '2 

. .  % 

. s  

. ' 1 
.,. -z-" 

( A ANALMICAL VALUE X MEAN , 3E +2 STD. DEV. 8 -2 STD. DEV. I 



Ra-226 IN VEGETATION 

I I I I I I I 
3 5  ! ! . 5  2 2.5 3 3 5  

NUMBER OF DATA VALUES 

I A ANALYTICAL VALUE X MEAN , 3E +2 STD. DEV. 8 -2 STD. DEV. 



Th-228 IN VEGETATION 

I I I I I I I I I 
0 116 1 1.6 2 26 3 36 4.6 

NUMBER OF DATA VALUES 

[A ANALYTICAL VALUE X MEAN +I+ +2 STD. DEV. 8 -2 STD. DEV. I 



Th-230 IN VEGETATION 

6 1  I I I I I 
o I 2 3 a s 

NUMBER OF DATA VALUES 
/---- 'r 

I A ANALYTICAL VALUE X MEAN , * +2 STD. DEV. 8 -2 STD. OEV. 



U-2331234 IN VEGETATION 

NUMBER OF DATA VALUES 

I A ANALYTICAL VALUE X MEAN +2 STD. DEV. 8 -2 STD. DEV. 1 


