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Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

December 22, 1995 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDGNumber 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.111 
November 28, 1995 
Six (6) 
Solid 
·W0823 
Summary 

#1)) ,euanterra 
Environmenral 
Services 

On November 28, 1995, six (6) water samples were received by Quanterra, Richland and 
transferred to Quanterra, St. Louis for chemical analysis . Upon receipt, the samples were given the 
following laboratory ID numbers to correspond with the specific client IDs: 

St Louis ID WHCID Richland ID Matrix Date of ReceiQt 
9901-001 BOGL71 51131001 Solid 11/28/95 
9901-002 BOGL73 51131002 Solid 11/28/95 
9901-003 BOGL75 51131003 Solid 11/28/95 
9901-004 BOGL79 51131004 Solid 11/28/95 
9901-005 BOGL81 51131005 Solid 11/28/95 
9901-006 BOGL86 51131006 Solid 11/28/95 

II. Analytical Results/ Methodology 

The analytical results for this report are presented by analytical test. Each set of data includes 
sample identification information, analytical results and the appropriate detection limits . 

Analyses requested: Chromium, Lead, Cadmium, and Nickel by EPA method 6010. 
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Bechtel Hanford Incorporated 
December 22, 1995 
Project Number: 550.111 
SDG: W0823 
Page 2 

Ill. Quality Control 

<@uanterra 
Environmental 

Services 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the 
protocol for each analyte. 

IV. Definitions 

The following codes are used to denote laboratory quality control samples and can be found in the 
data summary section of this report: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

V. Comments 

Metals 
No comments were doucmented for this analysis. 
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Quanterra Incorporated 
13 715 Rider Trail North 

q6 13u 1'1 HJ3 I ./. Q~, fll.-.Lr..., 

EcfJecli~l JH~iiJOOorporated 

3 iQ~~~~4Q95 
3 lPr(jj~dt?Nufuber: 550.111 

SDG: W0823 
Page 3 

'JPuanterra 
Environmental 
Services 

I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee , as 
verified by the following signature . 

Revie\l/PN and approved: / / r - i et . /fai__--.. .. 1~ 
Wade H. Price / 
Project Manager 
e: \ \price$\abbyda ve\hanw0823. nar 
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(Jua.nterra November 30, 19~~ l l ; lOam 

Account , 10722 Projectc 550 . 111 Quanten·a - Ri c hl nd QAS No . ~50 . 111 Rev . o 

Pro j ec t ~ --)W . Pr i ce 

D,·af tc d En t.,1ed dnd Rev iewt<d b y , __ s._~ 
Sample Header Templ ate, __________ _ 

Sampl e No. 
Convnents 

# Containe r Typ" 
lJa t a: 

Clien t ID C - Mdtr1x 

Analys i s 

9901 - 00 1 BOGL71 So il 
RICHLAND I.D . 51131001 I CA P•Cr, Cd, Pb, Ni ONLY 

l AN - Amber Glass - 6 0ML JCAP/6010/Q4 
PM/IT/04 

9901 - 00lMS BOGL7 l Soil 
RICHLAND I . O . 51131001 I CAP •Cr , Cd, Pb , Ni ONLY 

AN - Amber Glass - 6 0ML I CAP/60 10/Q4 

990 1 - 00 l MSO BOGL7 1 Soil 
RI CHLAND 1 . 0 . 51131001 I CAP•Cr, Cd, Pb , Ni ONLY 

AN - Ambe r Glas s -60ML ICAP/6010/Q4 

9901 - 002 BOGL73 Soil 
RICHLAND I . 0 . 51131002 ICAP•Cr, Cd , Pb , NI ONLY 

AN - Ambe r Glass - 60ML I CAP/60 10/Q4 
PM/ IT /Q4 

9901 - 003 BOGL7 5 Soi l 
RICHLAND I . D. 5 11 3 1003 J CA P•Cr, Cd, Pb, Ni ONLY 

AN - Ambe r Glass - 60ML I CAP/6010/Q4 
PM/ IT /04 

9901- 004 BOGL79 Soil 
RICHLAND I . D. 51131004 I CAP•Cr , Cd, Pb , Ni ONLY 

AN - Amber Glass - 60ML I CAP/ 6 0 10/Q4 
PM/IT/Q4 

990 1 - 0 05 BOGLBl Soi l 
RICHLAND I . D . 5113100 5 I CAP•Cr , Cd, Pb, Ni ONLY 

AN - Amber Gl a ss - 60ML I CAP/60l0/Q4 
PM/ IT/Q4 

9YU I · 006 BOGL86 So i l 
RI CHLAN D l. D. 5 1131006 JCAP•Cr, Cd, Pb, Ni ONLY 

J • -Sdmpl~ ha s no t been rad sc rt::tnt:d . 

Master Samp le Login , 

Dal" . Col l ected Re c eived Out:: Shipper l<ad Catt:'cjory Ra,J SampJ e No . 

( C tJ Jil <.:..111a·1 Numbt::n;; : \ 1-'i !J eJ) 

09- NOV- 95 09,1 8 2 8 - NOV - 95 11, 10 02 - J AN - 96 FED - EX RH50 - 006 

s CO LD 26 · DEC - 95 U7 - MAY- Y6 SJB ( I Y927 1 ,lUUI 
s COLD 26 - DEC - 95 07 - MAY - 96 S3 B ( I 9927 1 , lUO ) 

09 - NOV-95 09,1 8 2 d - NOV- 95 ll ' J 0 02 - J AN - 96 f'ED - EX 2 R4450 - 006 

s CO LD 26 - DEC- 95 07 - MAY · 96 SJB ( 199271 , J OO) 

09 - NOV- 95 09, 18 28 - NOV - 95 11 , 10 02 · J AN - 96 f'ED - EX 2 R4 4 50 - U06 

s COLD 26 - DEC- 9 5 U7 - MAY- 96 S3B (19~2"/l , 100) 

10 - NOV-95 08 , 26 2 8 - NOV- 95 11 , 10 02 - J AN - 96 FED - EX ll4 4 50 - 005 

s CO LD 26 - o.: r: <,5 Ut, - MAY - 96 SJIJ ( l '.J';'i, "/2 : I IJOJ 
s COLD 26 - lJEC · 95 0 8 · MAY- Y6 S.JB ( I Y92'/l , I UOJ 

1 0- NOV - 95 08,26 28 - NOV - '15 11 , 10 02 - JAN · % FED - EX 1<4450 004 

s COLD 26 - DEC- 95 O~ - MAY- 96 SJB (1992 ·13 , l 00/ 
s COLO 26 - 0 EC- 95 0,8 · MAY- 96 S3 B ( 199273 , l UO) 

15 - NOV- 95 0 7 , 4 5 2 8 - NOV- 95 11 , l 0 02 - J AN - 96 FED - EX 1<4450 - 003 

s COLD 26 - DEC - 95 I 3 - MAY- 96 S3B ( 199274 , 1001 
s COLD 26 - DEC - 95 13 - MAY- 96 S3 B ( 1992 74 , IOU) 

15 - NOV-95 09,07 28 - NOV- 95 11 , 1 0 02 - J AN - 96 FED - EX H4 4 5 U- 002 

s COLD 26 - DEC - 95 l ) - MAY- 9(, SJB 11~9275 , 100) 
s COLD 26 - DEC- 95 lJ - MAY- 96 S JB 1199275 , I OU) 

16 - NOV- 95 O'/, 50 2 8 - NOV 9~ 11 , 10 0~ ,J AN · ~b FEil EX 1<4 450 00 1 
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C> 
C> 
C> 
C> 
C> 
C> 
CJ1 

Project Manager, W. Pric e 

Qudntet rd Novembe r 30, 199!:i 11 : 16 cam 
Acc.:uunL : 1 0 ·12 :t Pro jc::i.=t : SS0 . 1 11 Quant er r a - Ri chl dnd Q'AS No. ~50 . 111 Rc::v 0 

Mas Le r Sample Login , 9901 

Draft , Final , Entered and Reviewed by : _______________ _ PM k tv 1ew : _______ _ 

Sample Header Template , 

Sample No. 
Comments 

# Container Type 
Data: 

Client JD 

1 /IN - Amber Glass - 60ML 

J• -~omp l c: has not been rad s c reened . 

C- Mat rix 

Analysis 

ICAP/6010/O4 
PM/IT/O4 

Date , Collected Rece ived 

Cla ss Preservative Anal . Uue Ddte 

S COLD 26 - DEC- 95 
S CO LD 26 - DEC- 95 

Page 2 

Due Sh ipper 

Ho ld Datoe S it e 

14 - MAY - 96 S3 B 
l4 - MAY - 96 S3 B 

l<ud Ca tego , -y l<..id SdmpJ e No . 

(Cun L a1 11 c 1 Numbers : \ Filled) 

(1 992"/6, 1 00 ) 

(19 927b , IOU) 



C> 
C> 
C> 
C> 
C> 
C> 
01 

Chain of Custody 
Record 
OUA-4124· 1 

CNn/{r _AfJ] t-/ (Li\_ &1_cl. 
Address I J 

City I sra,e ,~ 
Pr~tNameSff {- /3{j~{),~Cj 
ContracVPurchaSB O,der/Quo/e No. 

Sample /. D. No. and Description 

{Containers for e.ach sample may b6 combinMJ on on. linll) 

.?//.3/00 I ____ (306- L-'Zl __ -

2 L1,3 
:3 I 1 ,S 

I n 
··----

Pro,oct Manager .L1 .w 
Tetepl>on8 Numl>Br /Ar~~ a• u,:J ta L~ 

Sits Contact Lab Contact 

Carrier/Waybill Number 

Containers & Matrix 
Preservatives 

I a: i I i3 8 G 6 ~{ Date Time en en ~ I l: ~ ~~ ~ 

l,,,L 
V - ·-7 ,r rJ -- -- . --- .. ··-

,/ / .. \ 

'---._ 
t-- I V (~ v I/ 

I) - - I 

Quanterra 
linvironmental 

Se::rvi, ·es 

Date {f~ Cham Of CustOdy Number 

~(/ -20 43702 
- - -- ·-· -Lab Numbs, 

L I Page _ of . 

Analysis (Attach list if 
more soace is needed! ' 

( -- c---.-b--
t_ 1---- · L,, 

I/ LJ 
1-

Special /nstruct,onsl '.,I 
~ Conditions of Receipt ........ v 

·----V 
s 

(_ 
la 

tl e, .. ) ./ 
v .......... "~ 

r ·-· .. 

. -·- -· -- .. 

- -- ----- -

' L/ L. 7q l/ ·-

I\ V - vi ( t " . ,,, 
-- ·- - - ... -------- - - - -

5 /_..6} ) I f l/ r---
L--

I 
··- ·-· -- ··- --------- - --· -· v LP t, l 61P l V '- V 

·-. ·--
. ------

-- - -· -- -·· -- ·--- --·--

-· - --- ·- . ··---- --- ···-

·----·--
I, / 

P~ Hazard k»ntificatlon 

~known 

,~spa .. , 
0 Non-Hazard 0Flammable 0 Skin Irritant 0Poison8 • Disposal By Lab 0 Archive For 

(A lee may be assessed ii samples are retained 
Return To Client - Months n er than 3 months)_-··-·---· . _ . 

Date T,ms 

~~=:::..l<'..--':~-I--L.4....L~~::::=......:~ =-.i..._:~~~::.___---4Vc...-=-~~~~=--------- ··- . _J.l! ·.Lj~f •-- J 0 

3. RelmquishBd By 

.. I Date I Time 

Oats T1mB 
3~R_BC_e-,v-Bd_B ____ _______ ·-·· ---·-- -· -

Comm6nlS 
J..._ ____ ....J.. _ ____ ___ _____ ·---· --·-·-·· - - I I 

----------------------------------------------- -----·-- ·--
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page_of_ 

Bechtel Hanford, Inc. 
Data Tunwound 

Collector Compuiy Conl•ct Telephone 
0 Priority 

W. S. Thornoson K. L. Sykes I W. S. Thompson ( 509 ) 3 76-803 I • Nonnal 

Project Daip>ation Sampling Location SAFNo. 
1301N/1325N SI (Limited Field lnvcstiRalion) 130 I-N/1325-N Cribs IO0N 1395--089 

lccC!lOll No. EP-.-~\O Field Logbook No. Method of Shipment 
El.r l 275 I land Canv in DOE vehicle. 

Shipped To Offoite Property No. ll ill of Ladin,.I Air Bill No. 
QUANTERRA NIA NIA 

Pouible Sample Hazardo/llanulu Prc:scrvation NONE NO NE NON E 

Tl n r1 i ,) a r J.-; V.P Type of Container Glass Gius Plastic 

No. of Container(•) I I I 

Spcc~..njlin& and/or Storage Volume ~ t.O~ .... / 

mljq~· 60ml. 20ml. 

(Set- " ICP Metals Radio-
/ Cadmium nuclidcs ~ 

SAMPLE ANALYSIS wo8 J';).. Chromium 

6 //.3/0 
(sccnole~ 

Le• d #1) ~ Activity 
Nickel Seu, 

S•mn1,, No. V Matrix• Date Sampled T ime Samnlcd :, ... :><'/:,:·,/'' :.,:. ·,.>r:.°:'' ··::., .. ::tt:\t ··.,:.,,-... ,,. < /,: ·,.,,..,;., :c: · .. ·"', .: , . r c::>.>· ,·.,,:_::,, :\·,. ·.,,::,,: ,:._.,:,.\:,,(.:,:'/ :,.c',.r,:·· . .-;.:;-t,• ,.,,,,,,,,,.,,,,,,,,.,,,,:,,,,,, ,. '?(O:--<:_·.,· ·•.•···. 

"' Bo&t.. 71 
/ ,, /oq /q c:; D91rl •x X X /00~· 

Soil 

v I!;; O G-L 7-i, ,/ 9b1L ' 11/10/q<" oi2.(p Y. 'I 'x ~ 
wAoG.L'Js ../ ~OIL t/ 10/'1.S- C>'iZ~ Y. 'i. ~ 
iv {!;of.rL 7q ✓ ,,SotL tt/11'/1 r (J? t./> ',( --,c Y-
, ... P.:,or-1- ,1 ./ 5;M1i rrlr, I c;- 1 oqo '1 )<. 'fC. y 
wE½bLX~ ,/ 5:,;1 ,, /11, /1:J 075D , I 'j-. )( lX \I 

:::1m~~~.a1: Sign/Print Namca Sl'ECIAL INSTRUC TIONS -.. · hA<Jr'-'' - Note #1 : lladloauc:u.tu - GroH alpha; crou bel• ; Sr-90; ll-2Jl,U-2l•; U-231; s •Soll 

- · ~ By~.J..<f',,. l~e/Time ~l}Y'~ ~ Dale/Time ,_,..7cJ 7 l'u-238; l'u-239/240; Gamma Spec (lo Include) - SE• Sediment 
so- Solid lUS ///&UrJ'.Cll', ti ,P,b-<'o9o'7 ,..,,,1.,1tv,., J l-:::19 • ' r 'P. -,)!;.r/,•r K-40, Mn-54, C0-60, Ru-106, C1-ll4, C1-IJ7, C e-14•, Sl.. Sludge 

- - ·' .&"~ Date/Time / //{) ~ec_Jived By ,!if Y"':' tJat~t:'- < - / /, t/1{/' Eu-154, Eu-155, R• -226, Tlt-221, Tlt-2l2. 'N • Wa&et 

/(__,/// L/Z.) n . ,, .u~. Jl--,:J•~ r / .,,.., _. -~ .A · / ,,,/,/, Y .-? ,,/ , ?Il'-9-< - I 0 • °" 
A . "" 

f{elinqui5hed By Date/Time Received By / _,,11ale!Time SUMMARY DAT A DE LIVERAllLES OS:i Orum Sollda 

/ 
Ol. • Orumltqutde 
T • TtHYe 
wa • w ipe 

Relinquished By Dale/Time Received By ~ 

Dale/Time L • liqUld 
V • VeG•ladon 
• : n..: 

•l•·•·•~;~~P~101i:j: Received By Tille Date/Time 

iftW~ajt1i~i\l!1 Dlapowl Melhod Disposed By Date/Time 
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Client Sample Screening Results 
18-Vov-95 

CU[NTCODE ID IIUTarx aEC£1\"l!D DET~CTOR AC'QDATE SAIIIPl.1!. IIIINL'TES CNTS A 1'1:T CHI A CNTS • Nf.T Cl't,I a 
-=============··====-=--=-=--=-=· .:.=.:= === -----

WIIC HO<.iL71 

-'al lklc: I I . J.l:9S 

r,c.1: 6J2 / 

WHC OOOUJ 

SOLID llq: I Vil_.,, I :Jl :)8 All 

UOOl.71 

8KG 

A.I,, (Opal 2.17Et-OI 

8n; AJ.t): I. I 7E•OJ 

(.at ,.0IL-02 

Sa): 2.7lE+-OO 

11:28'9' 11 :00:00 All QU.WUA /i l121"9S 2:1 S:41 Plf BOOL7J 

SOI.ID Bq: I 1-'l8:9S l :H :06 All 8KG 

JO 

600 

JU 

J9 

t.{ll 1.HE. • 02 

Lie): I .HE+0J 

JI 

16672 H4_71, 10.n, 

0 .06, u, 0 941}1.)J 

± l.•E•0I CAT 
Ill 

.!: 6.4E•II 

)171 

l .lE-41 1.-. .u, 
l .2E-02 l~C 

111.41 

41 0.06UlllJ 374 0 .9$66667 

T .. S...U.: 2.72E. •02/, H,E•OI/ A.Ip; (D,_. l .94E-01 
-------- - - ------- -------

AA! o ..... : 11 .- u .11, 

PP'•c= 1,u/ 

WIIC OOGL75 

1:.1 .. : r. 1kt; AJil: 2.HE,0l 

(d:V 6.~0E-04 

Sa): 8.00E-01 

I lillllt' 11 :00:00 All QU.WUB/1 l/ll-9' 2:13:42 PU BOOl.75 

SOU() llq: 11 ·211 .-9, l :l .l:06 AU 8);.G 

-- ~Date: -11-:;,_:;,·- T .. S..-"'I: 2.7~Etoi7, U2Et0 ,u,, (D,-' l . lOt:-01 

BM; Alt}: I . IIE •Ol 

(11CI/ 2.0 I f...Ol 

Sa): 7.6H . .Ol Pp1 1nc: 19.l .,/' 

\\'IIC 800L?9 

Aal Dal~: I l-'ll-9J 

l'pl Mf: 71.9 / 

WHC OOGLII 

l._,ls: ' m.:. 

11:21,"9) 11 :00:00 .Ml QU.wnc/ ll128-9S 2:lS:42 ,~, OOGL79 

SOLID a1.c: I F21 ·9J i :11:06 .UI BKG 

Tai s: .u,: ))6.[ ;✓ 7.)9l•Ol/~:---(l>..., 1.79[•~ - (..CV J .66i;~J 

l'lll11: 11 iag let; AJ.el: I.I0E•OO Sa): l 26E.Ol 

11:'?l,'9' 11:00:00 .-UI QUAf>llD/;l/21·9S l :15:42 P~I BOOLII 

C,at 2.54E•OO 

lie): J .94Et-Ol 

.!: *·7E•OO CAT 
II 

..!: ,.n:,01 
2.0lot-01 .... 

1 .4£-01 ~ 

JO 

600 

19 0.'7 11" ,9.62HJl 

ll O.OoJlllll s-46 

c.,a, 7)7[.00 

1..k): 2.77E • Ol 

..!: l .lEt-01 CAT 
n 

..!: 6.6£ • 0I 

0.91 

6.9E.t00 •.•• 

1.6£-'12 -:: 

lO 

600 

I I 0.)01JllH •• 0 .60Hlll 

lll O.C~llHlJ ,9a 

(,<.-., I09E • OI ± 6.4Et00 CAT 
I 

lie): 6 .7lE+OO i l .01::>00 

16 o .•• l06 

0.99466(,7 

-1.6Et00 La• 
A.It 

UE•0I Llc 

S.91lHlJ }O 

600 12 0.0HHlJ) Hl 0 .9HllJl SOLID ___ Bq: ll -' 211-~~ l :lJ :06 .-UI 8KG 

Toe Sa. Al•: l .47E •OV, J .18E+Olr, - Alp; (Dp-1 l.~2E•OO 
-- -------- - ··---

Alli 0.lr; I 1,ia.7 
Pptrnc: )I.IV Un.lb : II. ~; "11): 1.16£•01 

(•Ct/ l .9'E.Ol 

Sa): 3.72£-02 

(,a, 2.l8E • OI 

ll&): 1.6SE•Ol 

± I.IE • OI CAT 

! 1.4Et01 
I 

l .9t:+OO Lo• 

6 IE-01 -:: 

c 
< 

I 
I\ 
(l 

I . ,, 
" ~ I 

• u 

,. 
I r 
J 
f 

,, 
(' 
u 

,, 
l 
( J 

" (' 

. 
e 



C> 
C> 
C> 
C> 
o cl 
C> ~ 
c.D r 

ll ... ... 

CLIENT <.'ODE la I\IATIIIX RECEl\'EO DETECTOR Al."QDA.TE SAMPLE IUINIJT£S CHTS A NET CPIU A CNTS a 

WIIC eoou, 

Alli Oak: 11/21'93 

Ppt•:: ,u/ 
WHC 800JM9 

Alli o.k: I l .'21-'U 

Ppt-c: 4.4/ 

Alli .,,..: JI, 21·93 

Ppt-c: 4.7 ✓ 

18-;\'o,•-95 

SOLID Bq: I J.:21l-'9) l:l2:'4 .Ul 8KG 

T .. S.,-"': ) .•SEi-017~.•1E•017 Alp; (Pp_, 1.I0&-01 

V....: I .. 1kt; -'14): UIE+-01 

I.IQUIJ 11&.c: 11:219) l :JU4 All oi,;o 

TelS..Aill: I .OOE~- -~ IJIOE-.<>✓ .U,; (D,-1 U4E•OO 

lWtt: I. Bet; AJ.t): l .J2Ei-OO 

(..C.1,' ).j4£A) 

Sa): 1.19£,.-01 

(..CV 1.46[.(M 

Sa): I. SOl-0-1 

I 1:21.'9S 11:00:00 .UI QUADlfC/11;21.'9S l:U:H Pll 

UQUO lt4.c: 11 :21'9' l :ll:H All 

BOOll)IO 

ei,;G 

T .. S., AJ.i: I .OOE+-OOi/ 1.oot:<-01/ 

1111111: L 

J( ),I/ 

lkl; 

(D,..., 2.10£..0 

-'"-1: 4.1 IE •00 

(•OI 9.4-•E-OS 

Sa): 1.UE.0-1 

]0 

600 

II 0 .29S 

4) 0.0716'U7 

(,<V I .0lE+-01 

Lid: l .44Et0l 

± 9.9E+oo CAT 
II 

! UEt-01 

H l.l>-4166667 91 

H 0.0,166667 614 

IH~-IJJJJ 

e921nn 

4.9E•OO Lall .... 
UE-01 Lie 

2.01 

I OJlJlll 

------- -
(pCI/ l .46Et-Ol 

Lk): UOEtOl 

.! J .2E.-.1 CAT 

JO 

6,()() 

± l 7Ei-OI 

l) 0.61iJJllJ 

47 0 .07Ulll1 

I 

IOI 

)91 

(pCI/ t .44Et01 

l.j&): 1.UEt-01 

± l .lE>OI CAT 

±llE•OI 
I 

I. 7[...() I I .Alt 

AJ.i 
J .lE-01 LI& 

l.l7 

0 .996'>667 

UE-41 .__., 

l .7E--OI ~ 

1 

:;, 
C 

' I I\ 
(1 
I . 

u 
V 
u 

,, 
~ 
V 

l 

(J 

(J 
u 
u 
~ 
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Environmental ERC 
~~~~~~r" Team 
Interoffice Memorandum 
TO! RC Smith B 1-35 DATE: 

COPIES: See Below FROM: 

Job No. 22192 
W-«-~NO 
aa..=: N/A 
OU: 100-1'11.-I 
TSO: NIA 
OA:NIA 
s..11,.aCom: 1610 

November 27, 1995
1 

A/ 

WS Thompson <J{, !!;
1 

1 )1t ( 
·ER Field Sampling °' 
Nl-28 / 6-8031 

SUBJECT: ESTIMATE OF CURIE CONTENT FOR SOIL SAMPLES SHIPPED ON 
NOVEMBER 28, 1995, TO QUANTERRA FROM THE 1301N/1325N CRIB 
DRILLING PROJECT 

This memo provides estimated curie content infonnation for 6 soil samples (B0GL71, B0GL73, 
B0GL75, B0GL79, B0GL81, B0GL86) to be shipped to Quanterra on November 28, 1995. The 
infonnation is provided in order for Quanterra to evaluate acceptance of the samples in accordance with 
their NRC license. A Radioactive Shipment Record (RSR) will accompany the samples stating the 
isotopes and the curie content of the shipment. An onsite lab provided detailed analytical data whi(j_t 
was used to prepare the RSR, however, this isotopic specific data will not be provided to Quanterra as 
it could be viewed as compromising the independence of the requested analysis to be performed by 
Quanterra. Therefore, in lieu of a laboratory total activity report, the following Curie data is provided: 

• Five of the soil samples have detectable radioactivity. 

• For the five samples, an approximate total soil sample weight it 1120 grams. This is determined 
using the formula, 140 ml x 1.6 gm/ml, for Hanford soil. The samples were not weighed and 1.6 
gms/ml is a Hanford site specific soil weight. 

• Using available data, the approximate curie content for the five radioactive samples is : 
Total alpha - 690 picocuries 
Total beta - 1. 81 microcuries 
Total Co60 - 0.13 microcuries 
Total Csl37 - 0.82 microcuries 
Total Sr90 - I still need data to complete-will have later today - about 0. 7 microcuries 

Additionally, each soil sample has an accompanying activity scan aliquot for Quanterra to conduct 
radiological screening to evaluate acceptance criteria. 

If you have any questions, please give me a call. 

WST:wst 
~ 
8HI Document Control H4-79 
KL Sykes X0-37 
JHKessoer 81-35 
JA Lerch 81-35 
RL Weiss 81-35 
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RADIOACTIVE SHIPMENT RECORD 3 . Page I of / I 34 764 

5 . HM Proper Shippinil Name: Radioactive Material , -- excepted package • empty packaging 7 UN2910 

excepted package · instn.,ments or articles 7 UN2910 

~ excepted package • limited quantity of material 7 UN2910 

excepted package · articles manufactured from 7 UN2910 -- natural or dep(eted uranium or natural th orium 

Special Form, n.o .s . 7 UN2974 - Low Specific Activity, n.o .s . 7 UN2912 - n.o .s . 7 UN2982 - Fissile , n.0.1. 7 UN2918 - (otherl ------
11 a. TYPE PACKAGE 11 b. CONSTRUCTION 11 c . FISS ILE CLASS 

8. Marl<in!l• Applied 

~ 
Package Orientation 

Gross Weight 

Radioactive · LSA 

Type A • 
Type a • 
8. Additional RAM Desc. 

Limited Quanuty 

.29 Radioactive Material 
Highway Route 

• Controlled Quantity 

11d. Labels Apolied 

4 . Ship Q5 Prepaid 

~Motor-~ 

0 Exel. UH 

0 UPS Surface 

7. For Normal Form 
Identify 

Physical Form 0 Liquid 

~Solid 

Chemical Form OMetal 

~ Elemental 

Other 

9 . P1acard1 Applied 0 Vos 

II Rail Specify Placards 

0 Collect 

0 Air Psgr 

0 Air Cargo 

• Mail 

OGH 

0 Oxide 

0 Nitrate 

0 Mixture 

~No 

Strong Tight lSl 0 Box, FB Non-Fissile ~ Empty • Route Plan 0 Yes ~No • Owood • Type A Fissile Exempt Radioactive White I 10 . EMERGE NCY RESPONSE 
Type B • 0 Steel Fissile I • Radioactive Yellow II • Telephone t?r:Ai 373- 3~00 Type B(Ul • • Drum Fissile II • Radioactive Yellow Ill • 
Type BIMl • 0 Caskfol ~ ~Fissile Ill • Subsi~y f J/-ard Emergency Response Guide(sl: 

Other u: cc.; ~I ~ms Fissil e • -,#; lP I 
Warning •· Fissi1• Class Ill Shipm•nt. Do Not Load Mora Than Packagas Par Vehicla. In Loading and Storage Arus. Kup at Laa.st20 Fur 
From Orh•r Packagas Saaring Radioactive Lab,ls. --

12 . No. Pkas . Model Packaae CCC /Scee Serial No . Seal No. , IJotopes TI. Curies /Plcg Gr. Wt . 

c::t I ~nC\,iichr- NIA N/ft J.J/ft- l.:D1,.,I'\ (.'<,1-.., ~r'io 1/-1/!+-
;,gi Yoh.KC I~ 12. ~ t-k' .1 1 n ( c,,+n, r, 5 Sc; I ~ 1 ,~, () / ~':. 1 11 ('r /a.~<; i a. rs. 
:I ~ctr'(\ )I.CC. d.r€ (ltii,(_ J~ - l;c1..v-.t:,,€'1 
:t~ B 1J6 L 1 / , e£) 6- L 7 -~ Mt=..1... ' ~ , P:D &- _ 1 C.:, , ,~ ')&. l.~ , L1-:iO(:,. L ~ I :> 

J 

!Shipper may de•cribe p~k•o• in deuil on one' of the unused line, above) 

13. This is to certify that the above named materials are properly classified, described . packaged, marked and labeled, and are in proper condition 
for transportation, according to the applicable federal , state , local and international regulations for the transportation of hazardous materials . 

)//p_;;¾1~:;;:~DOE-RL I ~i7 'l 8 /9 s- I ;~izp;~ld ~ rYIOlL ¾ I Com'Xt~ooo3'~f End Function) 

14. Surface r/ose Rate of Pickage Dose Rate at 1 Meter from Surface 
of Package 

Smears of Outer '-' TRUCK LOAD OR EXCLUSIVE USE 

t:f'<0 .5 or ,;... mre'."/hr IN •, T ) ~ <0 .5 or NI\. mrem/hr (N • IT) 

Container r:rl 
~ Surface ~U < 200 mrem/hr (N • a TI 
U <22 dpm I T /cm2 r::v 

2 
@ 6 feet < 10 mrem/hr (N +IT I f----------------'---------------1 L..:J <2 .2 dpm « /cm ;::::.; 

Additional Data and Instructions (inc . Readings on Internal Packaging) 0 < Tbl. 2_2 HSRCM @ Cab L..'.'.] < 2 mrem/hr (N + IT I 
NA- 0nsi:e Limits or sleeper 

Signature · ~a/fiatio_n Monitoring 

1I1 /.,J iJ V 1.A---,-v,. I 
Bldg. I Syivey No. 
/~ J J J.) (~·tJ tJ l·l5"°J 

Date, / 
I 1/;).;, q y-

1 6. Shipman:~••" inspec:;;ed an verified to be in compliance with 00T regulation• // 

Authorized I a 1/.L..-...- !Printed M.A. 5,4,'V'S (/ 
S,gnature V :,t-rr Name 

I 

· I Dii-zs-J.5 
t='i'-C""A:.:.R;.;:Ga.aO:a...;.A;..;;I Rc.;.C=aR;;.;A.;..FT.;.....-+::=-----P"-'A~S S:::E""N-"G::.E""R.;..;.;A_IR.;.:C_R_A"'FT ...... ____ --1 Plcg . Dimansiona 17 . AIR 

TRANSPORT 
CERTIFlCA TION 

D Cargo Aircraft Only D 1. Ltd Otv D 3 . Research/Medical Oiagnosi1 
Labela Applied O 2. < 3 T .I. 0 4 . Human Medical Resurch ;V4-

u 

18.~--------------,--------,,,:0:.:,F.;..F::;S:.:IT_.·E.:A;:.;U:.T;;.;H"-O::.R;..:;la:Za;;A'""T""IO_N ...... ___________ --, _______ ---i 

811. ~MW &f7tJ7 1J.'.~;i~;5 RouS-"':,;c. 
Surveyed Bv _ ------ Cata 

ETA 11-zs-,s 0,1. 
11-u-9.s 
54-8000-088 (071951 

· -- -~ --. .. .. 
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WHC-SOW-93-0003 
Revision 4 

F1gurt 1 

SAMPLE CHECK-IN LIST 
11 ,.., .,,.,.,. c:onu;,w,t 

Date/T ime Received 

Project/Client I 

11)«iclll(/ Client Name __ 8_/-1._'.J' __ _ 
Bf~of9 Bitch or Cue,------

- Cooler ID (if noted on outside of cooler) _ ___.cf_,,e__-__ ,,.Z, __ '/ ___ Q ______ _ 

1. Condition of shipping container? <2/~-
2. Custody Seals on c~oler intact? Yes cX No [ ] 

3. Custody Seals dated ~nd signed? Yes~ No [ ] 

4. Cha in of Custody record is taped on inside of cooler lid? Yes [ ] No cy 
S. Vermiculite/packing material is: Wet [ ] Ory )<1 ________ _ 
6. Each sample 1s in a plastic bag? Yes · V No [ ] y1 . } y 
7. Number of sample contai~in cooler: 

8. Samples have : _ tape 

/4stody seals 

~n good condition 

__ hazard labels 

_ appropriate sample 
labels 

9 . . S~roples are: _ leaking 

broken have air bubbles 

10. Coolant Present? Yes rX1 ::h;r] Sample Temperature 6° C 

11. The following paperwo/4
1
~hould be :~ted for (N/A if not applicable): 

Chain of Custody #(s) _____ /1_'--tf:.~, ___________ _ 

Request for Analysis #(s) -~-----------,--,._. __ _ 

12. Have any anomalies been identified above? Yes [ ] No 

13. Memos have been initiated for all anomalies identified above? 

Printed Name/Signature/4,_p,?o/ate/Time 

33 

Yes _ix( 

¥-(ffr' 
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THIS PACKAGE CONFORMS TO THE 
CONDITIONS AND LIMITATIONS 
SPECIFIED IN 49 CFR 173.421 FOR 
RADIOACTIVE MATERIAL, EXCEPTED 
PACKAGE-LIMITED QUANTITY OF 
MATERIAL, UN2910 

BECHTEL HANFORD COMPANY 
_, ,, 

.. ,;:. 

___ ,,, _____ _ 

:<-·· · . . -- . ·.· . .. •.· .. · ·-· 
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9613~77 .. \9~\2 

j 

I 
i./: 

~EKG90 GU IDE t 
POTINTIAL HAZ:AIDI 

HIALTH HAJ:ARDI 
low-level rodiooclive material; little per1onnl rodicalion lw1u11I . 
Muny pea< l uuea ur e not r ••1'1i1 eel lo l,uvo ruclic.,oc Ii•• n111l1>riul, 1111.,,1, or 

rnarltin g1. 
Some rodiouclive materials cannot be Jelecled by commonly avuilulile 

in1lrumenls. 
flRI OR IXPLOIION 

Some of lhue rnaleriala may burn, but none of them ignilu readily . 
Radiooclivily Joes nol change llammobilily or other properlies of the maler i 

IMIRGINCY ACTION 

Keep unnecessary people away; isolate hazard area and deny enlry. 
Response aclion1 may be performed prior lo any radiation measvremenls . 
Positive pressure sell-contained breathing apparatus (SCBA) and structural 

firelighters' proleclive clolhing will · provide limiled prolection. 
Nolily Rudialion Aulhorily ol occident conditions . 
Deloin uninjured persons , isolate equipment with 

ond delay cleanup until. instruction of Radiation 
Al liSSS IS t 

PIRI 

suspected conlaminalion, 
Aulhorily . , 
L L 133 3 

Do nol move damaged containers; move undamaged conloiners oul or lire 
zone. 

IM • II flreu Dry chemical, CO2, waler spray or regular loom. 
L• r•• flreu Waler spray, log (flooding amounts). 

IPILL OR LI.AK 
D• ••I l•••II ......... •••l• l • eu er 1pllle .. ••l•rl • I. 
IM • II Ll1111I .. lplllu Toke up wilh sand, earth or other noncombuslible 

absorbent material. 
Cover powder spill with plastic sheet or tarp lo minimiu spreading. 

flRIT AID 
Use first aid lreolment according lo the nature or the injury . 
Advise medical personnel lhal victim may be canlaminaled wilh low -level 

radioactive material. # 

0000014 



C) 

C> 
C> 
0 
C> 
~ 

c.n 

. ' 
. ' .,;. ,..:; I :?\~tt,t{i: '.'-. : .... :; : 

CAUTION 
''Internal Contamination - Soil Samples'' 

• ,, , .. : . .. ·.: • • . ·1 

Handle · saIDple containers in a hood -
designated as Radiological Materials Area 

::~ \}~.jri~l\-11"/A. -;,) · ·L; . . __ .: 
. '-? ,~,,~- • . 4 •• • • 

,.- , .. "'1'fr., ) :r • :i,",:_1,i>•,'- : t -: (' : "A!···•, . ·. ·. . .-: , . ·,: .. ~> .:·;}~~~~ ':f ~ ~' " ... 

The outside of the sample containers may have potential smearable 
radioactive contamination because they were packaged inside of a 
glovebox. The outside of the plastic bag surrounding the containers 
was surveyed with no detectable smearable radioactive 
contamination. Remove the plastic bag in a hood. 

. '. .. .... ' 

' 

. . --
. ~·;' ~·-. l.~j:~·- ;·: .. ~ .: . .,-·· /, _:_ ._ .-

' -:-•·--.,',: ~ ;)\,.<ltlr,-~,~•~ -· 



Quanterra 96 I 3~77 .19(1~ 
F.mitoammr,/ 

Login No. : _____ 9_9._c>,__/ _ 
e.u.~.Q.% 

~OPIE0~0 W(:P 
- -\TE · _ ~--=-2 
-- ·-= _ O q-;tS__ Condition Upon Receipt Variance Report 

Client: 

fYJ fJ . St. Louis Laboratory 

ilM/!dJtd Dale / / -yn ~--n-'r-~ J_o _ 
ProjectNo: .5"5"0. /// Initiatcdby : ~ ~ 
Shippcr/No:f°c, !) . £,<, / 1 4 5 · ~ J, (,<;;·, a: l RFA/COC Nr'lu,_m_bc._.rs_: ___.1/ .......... 3..-...;.7,.._o~l-=----

. ~ I 
Condition/Variance (Check all that apply) : 

I . D Sample received brolcen/leuing . 

2. D Sample received without proper preservative. 

3. • 
4. • 

s. • 
6. • 
7. • 

• Cooler tcmperarure not within 4,C ± 2-C 

Record temperature : _______ _ 

• 
• 

pH _____________ _ 

other: ____________ _ 

Sample received in improper container. 

Sample received without proper paperwork. Explain: 

Paperwork received without sample. 

No sample ID on sample container. 

Custody tape disrurbed/brolcen/missing. 

8. • Sample ID on container does not mau.:h sample ID 

on paperwork. Explain: _______ _ 

9. • All coolers on airbill not received with shipment. 

10 . D Other (explain below): 

✓ No variances were noted durin1 sample receipt. 
.,., 'c..-

Cooler Temperature Upon Receipt: __ J _________ _ 

Notes: 

Corrective Action: 

• 
D 

Client 's Name: 

Client's Name: 

D Sample(s) processed •as is'. 

---- • Sample(s) on hold until: 

Project Management Review: 

SL-ADMIN--0004. Revised l l /24/9S 

Informed verbally on: By: 

Informed in writing on: By: 

If released. notify: 

GINAL MUff BE RETAINED IN THE PROJECT FILE 

. 5905 
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Category ICP Metals; 
Method EPA 6010 
Matr ix SOLID 

Client ID: BOGL71 

Analyte 

Cachi ln 
Chromil.n 
Lead 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Saq,le 
CAS Nurber Name 

7440-43-9 QCBLK86463· 1 
7440-47-3 QCBLK86463·1 
7439-92-1 QCBLK86463· 1 
7440-02-0 QCBLK86463-1 

Quanterra-Richland 
P .o. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 0.32 MG/KG 
12/18/95 0.29 MG/KG 
12/18/95 4.3 MG/KG 
12/18/95 1.5 MG/KG 

Saq,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Oual. Limit 

u 2.1 
u 2.1 
u 10.4 
u 4.2 

11/09/95 
11/28/95 
12/21/95 

9901-001 

Dilution 

0000018 



Category: ICP Metals; 
Method: EPA 6010 
Matr ix : SOLID 

Client ID: BOGL71 

Analyte 

Caciniun 
Chromiun 
Lead 
Nickel 

9613~77.~ 19~\6 

Cr, Cd, Pb, Ni EPA 

Blank S8"1)le 
CAS Nl.lllber Name 

7440-43-9 QCBLK86463-1 
7440-47-3 QCBLK86463-1 
7439-92-1 QCBLK86463-1 
7440-02-0 QCBLK86463-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 97 XREC 
12/18/95 259 XREC 
12/18/95 110 XREC 
12/18/95 140 XREC 

S8111)le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

11/09/95 
11/28/95 
12/21/95 

9901 · 001MS 

Dilution 

0000019 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL71 

Analyte 

caaniun 
Chromiun 
Lead 
Nickel 

9613~77 * 19~17 

Cr, Cd, Pb, Ni EPA 

Blank S~le 
CAS Nllllber Name 

7440-43-9 QCBLIC86463·1 
7440-47-3 QCBLIC86463·1 
7439-92-1 QCBLIC86463-1 
7440-02-0 QCBLIC86463-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 94 %REC 
12/18/95 396 %REC 
12/18/95 115 %REC 
12/18/95 163 %REC 

Saq,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

11/09/95 
11/28/95 
12/21/95 

9901·001MSD 

Dilution 

0000020 



Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client 10: BOGL73 

Analyte 

cacinhm 
Chromhm 
Lead 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank S~le 
CAS Nurber Name 

7440-43-9 QCBLK86463-1 
7440-47-3 QCBLK86463-1 
7439-92-1 QCBLK86463-1 
7440-02-0 QCBLK86463-1 

Quanterra-Richland 
P .0. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 0.33 MG/KG 
12/18/95 20.8 MG/KG 
12/18/95 6.4 MG/KG 
12/18/95 11.4 MG/KG 

Saq,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Oual. Limit 

u 2.1 
2.1 

B 10.7 
4.3 

11/10/95 
11/28/95 
12/21/95 

9901-002 

Dilution 

0000021 



Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client ID: B0GL75 

Analyte 

Caan11.m 
Chromiun 
Lead 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Sall'f)le 
CAS NUTiber Name 

7440-43-9 QCBLK86463-1 
7440-47-3 QCBLK86463-1 
7439-92-1 QCBLK86463-1 
7440-02-0 QCBLK86463-1 

Quanterra-Richland 
P .0. Box 1970 
'Richland, ~A 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 0.33 MG/KG 
12/18/95 21.4 MG/KG 
12/18/95 6.7 MG/KG 
12/18/95 12.5 MG/KG 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 2.1 
2.1 

B 10.7 
4.3 

11/10/95 
11/28/95 
12/21/95 

9901-003 

Dilution 

0000022 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL79 

Analyte 

Cadnh.m 
Chromh.m 
Lead 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank S~le 
CAS NlJllber Name 

7440-43-9 QCBLK86463-1 
7440-47-3 QCBLK86463-1 
7439-92-1 QCBLK86463-1 
7440-02-0 QCBLK86463-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 0.31 MG/KG 
12/18/95 0.28 MG/KG 
12/18/95 4.1 MG/KG 
12/18/95 1.4 MG/KG 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 2.0 
u 2.0 
u 10.0 
u 4.0 

11/15/95 
11/28/95 
12/21/95 

9901-004 

Dilution 

0000023 



Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client ID: BOGL81 

Analyte 

caaniun 
Chromiun 
Lead 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Safl1)le 
CAS Nl.ftt>er Name 

7440-43-9 QCBLK86463-1 
7440-47-3 QCBLK86463-1 
7439-92-1 QCBLK86463-1 
7440-02-0 QCBLK86463-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, ~A 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 0.32 MG/ICG 
12/18/95 32.7 MG/ICG 
12/18/95 4.9 MG/ICG 
12/18/95 18.2 MG/KG 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 2.1 
2.1 

B 10.4 
4.2 

11/15/95 
11/28/95 
12/21/95 

9901-005 

Dilution 

0000024 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL86 

Analyte 

Caani1..m 
Chromi1..m 
Lead 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Sa~le 
CAS Nlnber Name 

7440-43-9 QCBLK86463-1 
7440-47-3 QCBLK86463-1 
7439-92-1 QCBLK86463-1 
7440-02-0 QCBLK86463-1 

,Quanterra-Richland 
· P .o. Box 1970 

Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

12/15/95 
12/15/95 
12/15/95 
12/15/95 

Analyses 
Date Result Unit 

12/18/95 0.32 MG/KG 
12/18/95 20.1 MG/KG 
12/18/95 5.2 MG/KG 
12/18/95 16.8 MG/KG 

Saq:,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 2.0 
2.0 

B 10.2 
4.1 

11/16/95 
11/28/95 
12/21/95 

9901-006 

Dilution 

0000025 



Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

B0GL71 

Lab Code: ITMO Cas_e_N_o ___ : ___ _ SAS No . : ---=---.- SDG No . : WO 8 2 3 ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 96--:-I 

Lab Sample ID: 9901-001 
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.32 u p 
7440-47-3 Chromium 0.29 u N p -

- - -- -7439-92-1 Lead 4.3 u p 
7440-02-0 Nickel 1. 5 u N p -

-- - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
-
-
-
-
-
-
-
-
-

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

BOGL73 

Lab Code: ITMO Cas_e_N_o ___ : ___ _ SAS No. : -----=-----.- SDG No. : WO 8 2 3 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 93--:-S 

Lab Sample ID: 9901--~0~0~2--
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.33 u p 
7440-47-3 Chromium 20.8 N p -
7439-92-1 Lead - 6.4 B - -- p -
7440-02-0 Nickel 11. 4 -

N p 
-- - - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

0000029 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL75 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas-e---="'N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med): LOW 

SAS No.=----=--...- SDG No.: W0823 
Lab Sample ID: 9901--~0~0=3--
Date Received: 11/28/95 

% Solids: 93-:-? 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.33 TI p 
7440-47-3 Chromium 21. 4 N p -
7439-92-1 Lead 6.7 B --- p -
7440-02-0 Nickel 12.5 N p -

---

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments : 

FORM I - IN 
SW-846 
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96 ! 3Ll77 .. 1956 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL79 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 

SAS No.=--=--.- SDG No.: W0823 
Lab Sample ID: 9901--~0~0-4--
Date Received: 11/28/95 

% Solids: 100-:-0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0 . 31 u p 
7440-47-3 Chromium 0.28 u N p -

- - -- -7439-92-1 Lead 4.1 u p 
7440 -02-0 Nickel 1.4 u N p -

-- - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORM I - IN 
SW-846 

0000031 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL81 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas-e--=N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med): LOW 

SAS No.=--~ SDG No.: W0823 
Lab Sample ID: 9901 ___ 0_0_5 __ 
Date Received: 11/28/95 

% Solids: 96~ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.32 u p 
7440-47-3 Chromium 32.7 N p -

7439-92-1 Lead - 4.9 B - -- p -

7440-02-0 Nickel 18.2 N p -
-- - - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

0000032 



9613~77~1958 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL86 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0823 
Matrix (soil/water) : SOIL Lab Sample ID: 9901-006 
Level (low/med): LOW - Date Received: 11/28/95 
% Solids: 97--:t; -

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No . Analyte Concentration C Q M 

7440-43-9 Cadmium 0.32 ij p 
7440-47-3 Chromium 20.1 N p -

7439-92-1 Lead 
-

5.2 B --- p -

7440-02-0 Nickel 16.8 N p -
-- - --- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

I - - ! 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

00 00033 



Quanterra Incorporated 
13 71 5 Rider Trail No rth 
Earth City, Missouri 63045 

3 14 298-8566 Telephone 
3 14 298-8757 Fax 

Bechtel Hanford Incorporated 
P .O. Box 1970 
Richland, Washington 99352 

January 11, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

REVISED 
CERTIFICATE OF ANALYSIS 

550.111 
November 28, 1995 
Six (6) 
Solid 
W0823R 
Summary 

{!puanterra 
Environmenra/ 

Scn ,ices 

On November 28, 1995, six (6) solid samples were received by Quanterra, Richland and 
transferred to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the 
following laboratory ID numbers to correspond with the specific client IDs: 

St Louis ID WHCID Richland ID Matrix Date of ReceiQt 
9901-001 BOGL71 51131001 Solid 11/28/95 
9901-002 BOGL73 51131002 Solid 11/28/95 
9901-003 BOGL75 51131003 Solid 11/28/95 
9901-004 BOGL79 51131004 Solid 11/28/95 
9901-005 BOGL81 51131005 Solid 11/28/95 
9901-006 BOGL86 51131006 Solid 11/28/95 

II. Analytical Results/ Methodology 

The analytical results for this report are presented by analytical test. Each set of data includes 
sample identification information, analytical results and the appropriate detection limits. 

Analyses requested: Chromium, Lead, Cadmium, and Nickel by EPA method 6010. 



Bechtel Hanford Incorporated 
January 11 , 1996 
Project Number: 550.111 
SDG: W0823R 
Page 2 

ill. Quality Control 

ll~' ~uanterra 
Environmenral 
Services 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the 
protocol for each analyte. 

IV. Definitions 

The following codes are used to denote laboratory quality control samples and can be found in the 
data summary section of this report: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

V. Comments 

The samples were reanalyzed to meet the required detection limits. This report contains the 
results of the reanalysis. 

Metals 
Samples 9901-001 , 9901-00lS, 9901-00lSD, 9901-002 , 9901-003 and 9901-005 required 
dilution due to interelement interferences . The instrument software flagged the undiluted run 
with an error code indicating that an interferant, in this case Iron, was interfering with the 
analysis of Cadmium and Chromium. The samples were diluted by a factor of 4 and 
reanalyzed without interference errors . 

The Matrix Spike recovery for Lead (5.8%) and Nickel (72.8% ) and the Matrix Spike 
Duplicate recovery for Lead (27. 9 % ) were less than 80 % , therefore all associated data was 
flagged with an II N 11

• See NCM # SL-2335. 

The ICP prep was 4.0 g to 100 mls. 



g, 1 ·.np7 m
1 
q, 1 

11,,1h.l (J. i'"'W 

Bechtel Hanford Incorporated 
January 11 , 1996 
Project Number: 550.111 
SDG: W0823R 
Page 3 

Quanterra 
Environmenral 
Services 

I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above . Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee, as 
verified by the following signature . 

Project Manager 
e: I lprice$\abbyda ve \hanw0823. nar 



Qt: l 3_ lf 71 I q6"J_._ 1uij. //.,. J (.. 

,Quamena 
F Dffl'nnrrwm»I 
Se,,,,;ca 

LOG#: SL-94- 2. 3] 5'" page 1 of 2 

1. 

2. 

9. 

LABORATORY NONCONFORMANCE MEMO (NCM) 

PROJECT 10 (Name/Number): 

NCM INITIA TEO BY (Name/Om): 
,:;'-56, // I Loo R.;i3 13 Q 

PARAMETER(S): 

SAMPLE NUMBER(S) AFFECTED: 
I ,.fb Gf

1

AA C >< ' 
o 1 - no ts o ,Q , - r C.. P q%t - CC I 5 9 9o i ao p 

AREA: • SHIP/REC 

• ORG EXT 

• INORG PREP 

• OTHER. 

• GC 

• • • 
HPLC 

GCMS 

• GENCHEM 

~ETALS • GEO 

• 

• BIOASSAY • RAOIOCHEM • COUNTING 

• 

• IH 

• • • 
DATA VERIFICATION 

REPORTING 

NONCONFORMANCE [check a riate item(s)]: 
O Not enough sample received for proper analysis. 

O Holding time exceeded by ____ days due to: 

21 • CATEGORY I: Out of Laboratory Control 

0 Holding time expired at receipt. 

2 2. • CATEGORY II : Laboratory Dependent 

• wori< baclclog • instrument failure 

• communication • other (see #1 0) 

2.l . • CA TE GORY Ill: Laboratory Reruns 

2) 1 • QA/QC: 

• surrogates • intemal standards 

• sp,~e recovenes • blank contamination 

2.l 2. • CONFIRMA nON: 

• second column O contamination checlc 

• other (see #10) 

2.l l . • DILUnON: 

• over calibration O urider calibration 

• other (see #1 O) 

2 3' • OTHER: (SH #10) 

3. • Sample lost during extractioni anatys1s: 
no re-prep or re-analysis possible. 

"· O QC data reported to client outside of: 

~ell'lodlimits • internal limits 

• QAPP limits • contract limits 

• regulatory limits • blank cntena 

5. 0 Incorrect procedure(s) used. (See #10) 

•· O Invalid instrument calibration. (See #10) 

7. • Incorrect/incomplete data reported to dient. 
(See#10) 

a. O Reported detection limit(s) higher ll'lan: 

• mell'lod limits • QAPP limits 

• contract limits • other (see #10) 

Due to: 

• sample matrix • insuf!\Qent sample 

• instl\lmentation • oll'ler (see #1 0) 

10. • jCom~: 

1. by (name and date): f/11 !"ll'{dllk:' 2. 0 Clienrs name _______ and response 

inwnting ~ by 
CCLlt \ \(,1.,\,\0-t, 

~ by phone Oll'ler (explain) 

0 resampte 

0 Other (ex01a,n1 

PROJECT MANAGER (1lgnltl!N .& data): 

IQ P , 

/ .3 I. 
-<,/,f. ) 

FURTHER AC t)00(__,°'14 



LOG #: SL-9'- 2- l ? ..r page 2 of 2 

CORRECTIVE ACTION 

• ROOT CAUSI!: INITIAUICAT'I /4e Q a!· o'S-9""' 

<:.,' ~ - ~ 0 /J ' , .,,,-o., ,, ',,; 
' j I 

• CORRECTIVE A(;71ON: INITIAI.Sl0A~ (: a.1 -e,;.;;;.-- 9,'r: 

-4? (JJ) ._, j- £Jak 
~ 

I RESPONSIISIUTY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: I 

• ACTIONS TO PREVENT RECURRENCE: 1N111ALS1DAff".:L~C Q, -os -9 (o 

~ ,, -
iv 

FIRST LEVEL SUPERVISOR: ~----..;;.~"'""'-~-------------- DAn: /- ~ -? (.. 

RESPONSIBLE MANAGER: DAn: -------

QC REVIEW 

• NONCONFORMANCE _J4 DEFICIENCY ..J RERUN 

• FURTHER ACTION REQUIRED: 

___________________ ASSIGNED TO: ___________ _ 

QC COORDINATOR: ~~ DAn: /- 5-J-t 

CORRECTIVE ACTION VERIFICATION 

• VERIFIED • CANNOT VERIFY (specify reason) 

REASON: 

NCM CLOSURE 

QC COORDINATOR: DAn: ______ _ 

SIGNED ORIGINAL MUST BE RETAINED IN FILE: • QUALITY/OPERATIONS FllE • PROJECT FILE 

Q(Je/)16 



> . 

·=·•,·,.Allalyals 

Data: 

Pue 

Class ;re~ervative ~;;;.? Due Date Hold Date Site 

0 

9901 - 001 BOGL71 .•.•: .... _ Soil 09-NOV- 95 09 : 18 28sNOV-9S 11:10 02-JAN• 96 fED•EX 2 
. ~L Qf 1 ~/~G l!~~H!m> fQR AI.V~l(;II~ t .r:!. :i.11'1001 lCAP=Cr, Cd, Ni QIILY .. · .. · ... · · .. ·.·. · .... • .· · . . ·.· .. . .··.· · ... ·. ·.· .. · 

1 AN • Affll?er Glass-60ftl 
1 
1 

· IC~/t,010/Q4 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLO 
COLO 
COLO 

26-DEC •95 
26-0EC-95 
26-DEC-95 

07-HAY·96 S38 
07-MAY - 96 S38 
07-MAY-96 S3B 

9901 ·001MS 80GL71 Soll 09·NOV·95 09 ; HI 28·"°V·~ 11: 10 02·JAN•96 FE0•fl( 2 
DL Of 1 M(a/KG !lE~lREO FOil AlMIU(;lll,.NCI J.D . :>1131001 ICAP•Cr, Cq, NI ONLY 

1 AN - Atlt>er Glass-60Ml 1 . . . ICAP/6010/04 
PB/7421ioi. 

s 
s 

COLD 
COLO 

26-DEC-95 
26-DEC-95 

07-MAY -96 S38 
07-MAY-96 S38 

9901 · 001MSD BOGL71 Soil 09·NOV• 95 09: 18 28• NOV•9S 11: 10 02· JAN·96 FED•EX 2. 
OL Of 1 MG/l(G 8~~JJEO fQR AI.L/JICttWU> 1.0. ~1131(>01 ICAP,.Cr, Cd, NI ONl,Y . . . .· •.· ·.·.· . . . . . . . ... . .· ·.· . 

1 AN - Aalber Gl.us•60ML 1 . . . . . . . lCAP/6010/Q4 
PB/7421/04 

s 
s 

COLO 
COLD 

26-0EC-95 
26-0EC-95 

07•MAY-96 S3B 
07-MAY-96 S38 

9901 • 001MSDR01 B0GL71 Soll 09•NOY•95 09: 18 28·NOY·95 11: 10 02- JAN-96 FEO •EX 2 
• DL OF f9'(a/K.G l!E~IR~D FOil ALL/RJ.CH~ J.O. 51131001 ICAP-=Cr, Cd, NI ONLY ·. . .• ·.. . . . ... . 

9901 ·001MSR()1 BQGL71 Soil 09- NOV·95 09: 18 28•NOV•95 11 : 10 02·JAN•96 FED·EX 2 
Ol OF 1 .«,/l(G RE!;IUJ!lED fQR ALL/!llCttWID ,.o. 51131001 ,w .. cr, Cd, !iii ONLT . . .• ·•.•. . .. . . . . . .. . . ... 

9901-0011U>1 BO<aL71 Soil 09-NOV-95 09.18 28- NOV-95 11: 10 02--!AN-96 fU>-EX 2 
I>~ Of 1 'IG/KG 1!.~1,lO~EO FQR Al,L/RJ(;III.~ J .o. :i.1131001 lW=Cr, Cd, NI Qll~Y . .. . . 

9901 - 002 ll0GL73 Soil 10- NOV-95 08 : 26 28-NOY-95 11: 10 02- JAN -96 fED-EX 
DL QF 1 tlG/ICG RfQI.JlRED FOil ALL/RJCH~l(Q J.O. 51131002 ICAP=Cr, Cd, NI ONLY ·.· . . .. . 

ICAP/(>010/04 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLO 
COLO 
COLD 

26·0EC-95 
26-0EC-95 
26-0EC-95 

08· MAY-96 S3B 
08-MAY-96 S38 
08-MAY-96 S3B 

t . 99Q1--002RD1 80GL73 Soil 1Q-NOV- 95 08 ;l6 ~ -NOV-~ 1 l ; 10 0Z-J~-96 FED·EX 

0 
0 
0 
0 
c.n 

DL QF 1 MG/KG R~CIUl~EO FOR ~LL/~lCHLAN() 1.0. 511l1002 JCAP,.Cr, Cd, ~I ONLY . 

3* "'Sllll'f)le has not been rad screened. 
Page 1 

. . ·: ,: _:: .:=:: ··:. 

(Conta i ner NUlbei-s:l Filled) 

R4450-006 a,-., 

{J,J 

(199271:100) 
.--

( 199271: 100) 
- ..... ,J 

( 199271: 100) 
"""'-..j .. ·-R4450•006 \.~ 

'O'"'! -C 199271: 100) 
( 199271: 100) 

R4450·006 

(199271: 100) 
( 199271: 100) 

R4450·006 

R4450· 006 

R4450-006 

R4450- 00S 

c1992n:100, 
c1992n:too> 
c1992n:100> 

R4450-0QS 



0 
0 
0 
0 
01 

Quanterra Ja~ry 04, 1996 03:34 pm 
AccOlrlt : 10722 Project: 550.111 Quanterra · Richland QAS No. 550.11 1 Rev. 0 

Master S~le Login: 9901 
Projec~ Mao1111,r W. Price 

::::,.: 

Draft: ftllll ; Enter~ ar-4 Reviewed by: ___________ _ PM Review: _____________ _ 

Saq,le Header Teq>late: 

Saq,le No , C· Matr i x 
. '~~t• 

# Container Type Analysis 

Receiv~ Pue 

-- ~ a i s ;;~::rvat i ve Anal. Due Date 

Sh i pper 

Hold Date Site 

Rad Cat~<>rY Rad Saq,le No. 

(Conta i ner NUlbers : X Filled) 
Data: 

9901-003 B0Gl.75 So i l 10·NOV·9S 08:26 28· NOV·95 11:10 02- JAN- 96 FE0·EX 
QI. 9f l tM,/11;~ ~~1\1!:UREI) FOR ALI.O!H;~i.MQ { .o. 51131003 ICAP,.Cr, Cd, .Ni QN~Y . . . .· . 

ICAP/6010/04 
PB/7421i04 
PM/IT/Q4. 

s 
s 
s 

COLD 
COLO 
COLO 

26· DEC·95 
26-0EC -95 
26-DEC -95 

08·MAY·96 S3B 
08 -MAY -96 S3B 
08-MAY-96 S3B 

9901·00lRD1 . . .II0G!,.75 Soll 10•NOV· 95 lll$:26 28·N0V·95 11 : 10 02·JAN · 96 FE0 · EX 
I>!.- Qf l MCi/~C.JJEQUlREO FOR AI.VRlCH~ 1.0. 5113;QQ3 ICAf=-Cr, Cd, NI QNU . '' 

9901-1)04 aOGL79 Soil 15· NQV·95 07 ; 45 28·NOV·cr,i 11 : 10 02 - JAN-96 Fl;D·EX 
PL Of 1 ~/~~ @~qJIIUiO FOR AI.L/IUCll~NO 1.0. 51131004 ICAP=Cr, Cd, lili°"rJ .··.· .·.· 

ICAP/6010/04 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLD 
COLD 
COLD 

26·DEC· 95 
26· DEC · 95 
26-DEC -95 

13-MAY -96 S3B 
13-MAY-96 S3B 
13·MAY · 96 S3B 

9901 · 004R01 BOGl.79 Soil 15•NOV•95 07:45 28· NOV·95 11: 10 02·JAN·96 FED·EX 
OL CIJ, 1 ~cw::~ R~!!l,lneo FOR ALL/!UCHL,MII> I.D. 51131004 ICAP .. Cr, Cd, NIQ!l!I.Y . ·.· . . . 

9901·005 110GL81 Soil 15· NOV·95 Q9;07 28· NOV· 95 11;10 02· JAN · 96 FED-EX 
0~ (,)f 1. ~II;!&. ~~@'IRED FOil A!-1./RICH~ I .o. 5HJ1Q05 ICAP=-Cr, Cd, IIIQN~Y . . . 

ICAP/6010/04 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLD 
eot.i> 
COLD 

26· DEC •95 
26·DEC·95 
26-DEC-95 

13-MAY -96 S3B 
13· MAY·96 S3B 
13-MAY -96 S3B 

9901 · 005R01 8~L81 Soll 15•NOV·95 09:07 28·NOY•95 11: 10 02 · JAN •96 FED-EX 
oi Of 1 MCi/lC~ REQUIRED FOR All/RICHI.ANO I.D. 51131005 ICAP•Cr, Ccf, Iii QN~Y '' . . . . . . 

9901 · 0()4 B0GL86 Soil 16·NQV·95 07:50 28· 110V·95 11: 10 02- JAN·96 FED-EX 
DL Of 1 MG/~G Rtc:IUJR~D FOR ALL/RIC"LAND I.D. 51131006 ICAPaCr, Cd, ~1 -0l!LY . 

AN - Anber Glass•60ML ICAP/6010/Q4 
PB/7421/Q4 
PM/IT/Q4 

s 
s 
s 

COLO 
COLO 
COLD 

26 -DEC-95 
26-0EC -95 
26-DEC-95 

14 -MAY -96 S3B 
14 -MAY -96 S3B 
14-MAY-96 S3B 

9901 · 006RD1 B0GL86 Soil 16•NOV· 95 07:50 28· NOV· 95 11:10 02·JAN·96 FE0 · EX 
0L OF 1 MG/KG Jl~QUIRED FOR All/RICHLAND I.D . 51131006 ICAP .. cr, Cd. N{ ONLY . '' . 

3*,.S11111>le has not been rad screened. 
Page 2 

R4450· 004 

(199273: 100) 
(199273:100) 
(199273:100) 

R4450•004 

R4450-003 

(199274:100) 
(199274:100) 
(199274:100) 

R445Q• 003 

R4450·00l 

(199275:100) 
C 199275: 100) 
(199275:100) 

R4450·002 

R4450· 001 

(199276: 100) 
C 199276: 100) 
C 199276: 100) 

R4450·001 

r:s-, 
~ 

t.>J 
·= --..J 
~ .. -\~ 

a·.,, 
%.'..:n 



' .. 
~ 

0 
0 
0 
0 
-1 

Chain of Custody 
Record 
OUA-4124- 1 

c,~RrMJ) 1-1 ru __ \-{r't.c l 
Addrsss I J 
City I State 1Z;Code 
Project NameS!r {- Bf/ 5= tJ/(CJ 
ContracVPurchaSB Order/Quote No. 

Sample 1.0 . No. and Description 

(Contains,s for Bach sample may be combin9d on one line) 

.5113100 I Al){;- L7I 
2 L 1,'3 
3 L /JC: 
L/ LJq 

Date 

I 
'-------

5 J__ 6 J - -----------1 
V LP (1 l6t 

' 
( ) 

Pro1ect Manager \A L/ 
------ LL-t ~ - L.Q ta L V 

felephone NumbBr (Area Code')/Fax Number (j 
Site Contact Lab Contact 

Carrier/Waybtll Number 

Containers & 
Matrix 

Preservatives 

I tj "= 
.,; 

~ 
., 5 ~f Time Ji 0 i i ~ (/) S! ~ ,G 2: ~ 

),----

r {~ 
/ / - -'\ 

~I f/ l V y V 

J 

1/\ V 1 ( l/ 
,--

" 
.., 

-

LL---- ( ( ' r---i---
- . --- - - v k-:: -

V 
~ 

v / 

Quanterra 
E11vironmt'11tal 
Servic.:cs 

Date r1~---- Cnam Of Custody Numbe, 

I 1-20 4]70 ? -- - - ·- --- ------ --- ·-- - -
Lab NumbBr 

L I Page of --
Analysis (Attach list if 
more snace is neededl 

( 1,----- L-- ' -- ?--
[ v · l,, 

II u --- Special lnstrucl/011s1 l__,.1 - Conditions of Receipt 
1...-- v ---, 

✓ 

c tJ _) ~ • v -'--- . 
~ 

·- --- --~ - ------------ -

. --

' l/ 
---------- -- ---

---· -- -

- --- - - -- -- --

,_ __ 
'-· - - -------

-- ··- - -- -- ----

-·-I-- 1-- . - 1--- ---- - -

... 

-~ -----

Possibls Hazard Identification 

~known 
1~-, -

D Non-Hazard • Flammable D Skin Irritant 0PoisonB • Disposal By Lab D Archive For 
(A lee may be assessed ,t samples are re tamed 

Return To Clienl Months /t)nQer than 3 months) 
Tum Around Tin-.. Required QC Requirements (Sf>')Cily) 

~~ l)(}ff;3 
--·-- ---

r 
~er ,... l,a, 48 Hours D 7 Davs h 14 Davs • 21 Davs ,--

Date T,mv 

-----+------- ----------------- --- . 3. Received By 

..lll ·J..',~f{~ IO f{l-i . l Dale r,me 

Date fond 

Comments------------------------"'-------'------....J.------------------ -- - · - --- I 



Bechtel Hanford, Inc. 

Collcclor 
W. S. 1~~~~ 

Projccl Dcsiplion 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Company Conl•ct 
K. L. Sykes/ W. S. Thompson 
Sampling 1..A,Q1ion 

Telephone 
(509) 376-8031 

130 I N/1325N SI (Limi1cd Field lnvestiRalion\ 130I -N/ 1325-N Cribs IOON 
SAf No. 
1195-089 

lee Chai No. 

Shipped To 
QUANTERRA 

Pouiblc Sample Haz.arda/Ranub 

Spcc~iwjtin& and.'or Slorage 

/ 
SAMPLE ANALYSIS 

511310 
SamolcNo. 

,/ Malrix• 

"' Bo& J_ 7 J / Soil 

?- v I!, D fs.L 7~ / i~ 1 L 

3 v ~ObL 'JS ./ ~OIL 

J.J ,,, (::o~L 7Cf ✓ 1 .,St?•L 
6 •~ P.:,nr-.rl- ~I ./ £rJ,L 
{p I ,,, ~ L s; &, ,/ s,; I 

Field Logbook No. 

Olfsile Property No. 
NIA 

Prcsecvalion 

Type of Conlaincr 

No. of Conlainc,(s) 

Volume 

<SIX-
WD81~ 

Dale Samolcd Time Samoled 

,, /oq /q <:;" (")q I(? 
I 

11/10/q~- oizto 
·t/10/q< t>xZl, 

,, /1,!'1 < ('}? '-I> 
a/1,(c: < oqo1 
11/,1,/1.) 075D 

E~l 275 

NONE 

Glass 

I 

~ l.O~ .... 
1I.IA-~~ 

JI 

ICP Metals 
Cadmium 
Chromium 
1..ud 
Nickel 
~ "' ·••i•i:· 

•x 
Y. 
y 

',( 

}c 

1 Y--

NONE NONE 

Glass Plastic 

I I 

-60ml. 20ml. 

Radio-
nuclidcs ~ 
(sec nole~ 
#1) ~ Activily 

Scan 

: l~ )) /·\.c•·• •· / 

X X 
'/. 7x 
~ X. 
y.. Y-
y:. y 

)< X 

Method ofShipmcnl 
I land Cany in DOE vehicle. 

Dill of Lading/ Air Bill No. 
NIA 

/.:':: · ..•. ,;;.-.:.: .•• ., •. :••· ·.t:·-• •. \(;:::•/.· :···· .. 

/00~ 

~ 

\.I 

Pago_of _ 

Data Tumarnund 

O Priorily 

• Normal 

i£~~i§!d,lfli:[ h'1ef) '---" S~nt Name, ~~!c::L ~:d~~:..~~~!~~:;.,,. alpha; erosa beta; Sr-90; U-2JJ,U-2J4; U-2J8; 
Ma&111• 

s • Soll 
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llJS //Jo,,.~ 1(/71?/CIJ 090'7 ,..d.,/'t.,v J/-"'19-1' ('" ~ ..,.,)!.,v,•r K-40,Mn-54,C0-60, Ru-106, C1-JJ4, Ca-JJ7,Ce-144, 
~ . , - ' e"~ Dale/Time / //(} / ileywed By ,,, , , J v~ tfat.., ... ;... · ,-~ ,! / A{)d l,;u-154, Eu-155, R• -226, Th-228, Th-232. 
~J//.4:.)Jf'.) n . ,,-JJ,,,.., 11-::J•---r .,.-, _ __ - tt'/A.o'-/ / .,,/,,,.,, ,...,. / /~?9'-9-< /V 

/ ohelinquished By Dale/Time Received By /,)'ate/Time SUMMARY DATA Dt,;UVt,;RABLES 

Relinquished By Dale/Time Received By 'J Dale/Time 

Tille Dale/Time 

rg::c:~~8~ 1: Dlap05ill Method 
·• : ;::::,::::=:·•,•·•-·· 

Disposed By Dale/T1me 

SE • S-.d1m«111 
SO• Solid 
Sl • Sludge 
W •Wa* 
0 • 0.1 
A = A11 
OS ;a: Drum Sohds 
DL a:: Dtum l;qutd1 
T .- T1Hue 
Wl•W1pe 
L • Liquod 
V • Vegelabon 
X :::: r,,,,.~ 

·-
--
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Client Sample Screening Results 
l8-:Vov-9j 

CLl[NTCODE ID AUTar.< • I.C£f\'ED DETECTOR AC'QDATE SAMPLE MINUTES CNTS A l'(EJ C:PM A CNTS B NET CPM 8 

\\'IIC IWGL71 

Aal O.tc: 11 .11:9, 

.,. .. ,: 6).2 / 

\\'HC BOOL7J 

A.aDaec: 11:28.IIS 

Ppt •c: J-1.S ,/ 

\\'IIC BOGUS 

Ato1 Date: I 1-28:l>J 

P,t 11111:: 19.l ~ 

WllC BOGL79 

Alll 011ft": 11:11-!H 

Ppt .. , : 7J 9 / 

WHC BOGL.11 

Alli Datt"; I 1:28 . ., 

r,,mr: 11 .at' 
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SOLID like : 11:2ll•")j I :Jl:)8 .Ul 8KG 600 J9 0 .06' ~, 0 l>.S.)).)J 

TeUa, ~: ) .21£ ..ov· . 6.J21:: • 017 - --•--A-,,-. - ,-D-pml--2-.1-7E-. -i-O- l- - (uOl- - ,-.o-,-L-0- 2 _ ___ (,<._ ll_ l __ ,-sE- i-0- 2--! - l- .4- E- •-O-I _C_A_T __ U E-0-1 - .:.. 

U.U.: I mg 8w, .u,): l .l7E+OJ Ill ""• Sa): 2.71E+-OO Ll1): I.JlEt OJ ! 6.4E•OI l.lE-02 Lie 

SOI.ID 

I 1:llr9j 11 :00:00 All QUADllA /i 1121'9> 2:IS:42 P~l 

1 l :l8,9j l :J1 :06 .UI 
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Bt.G 

)0 

600 

ll 0.961 

• I 0.06UJJJJ 

ll71 

n • 
111.41 
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t .. Sa, .U•: 2.72Ett12/ 
l .4JEto1 /-Al- p;--CD- ,-,..,- -1.9-•-~- •-- -<•-c.11 ___ 6_-9o_E_-0_•- - -,-pC11--2-.-,•-E-,-oo--_-.. -11-_ 1_E_t-00 _ _ CA_ T _ _ _ 2-0E-t-0- ,- Lall 
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II ~ 
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Environmental ERC 
Restoration Team 
Contractor I I 

Interoffice Memorandum 
TO: RCSmith Bl-35 

COPIES: See Below 

DATE: 

FROM: 

Job No. 22192 
W-~A.q....tl NO 
a-~: NIA 
00. IOG-Nll-1 
TlO: NIA 
ElA: NIA 
s..i,;.., C-: M 10 

November 27, 1995 

WS Thompson ,t/ 1 /4 ( 
ER Field Sampling 1, 

Nl-28 / 6-8031 

sUBJEcr: ES1Th1A TE OF CURIE CONTENT FOR SOIL SAMPLES SHIPPED ON 
NOVEMBER 28, 1995, TO QUANTERRA FROM THE 1301N/1325N CRIB 
DRILLING PROJECT 

This memo provides estimated curie content information for 6 soil samples (B0GL71 , B0GL73, 
B0GL75, B0GL79, B0GL81, B0GL86) to be shipped to Quanterra on November 28, 1995. The 
information is provided in order for Quanterra to evaluate acceptance of the samples in accordance wi th 
their NRC license. A Radioactive Shipment Record (RSR) will accompany the samples stating the 
isotopes and the curie content of the shipment. An onsite lab provided detailed analytical data which 
was used to prepare the RSR, however, this isotopic specific data will not be provided to Quanterra as 
it could be viewed as compromising the independence oft.he requested analysis to be performed by 
Quanterra. Therefore, in lieu of a laboratory total activity report, the following Curie data is provided: 

• Five of the soil samples have detectable radioactivity. 

• For the five samples, an approximate total soil sample weight it 1120 grams. This is determined 
using the formula, 140 ml x 1.6 gm/ml, for Hanford soil. The samples were not weighed and 1.6 
gms/ml is a Hanford site specific soil weight. 

• Using available data, the approximate curie content for the five radioactive samples is: 
Total alpha - 690 picocuries 
Total beta - 1.81 microcuries 
Total Co60 - 0.13 microcuries 
Total Csl37 - 0.82 microcuries 
Total Sr90 - I still need data to complete-will have later today - about 0. 7 microcuries 

Additionally, each soil sample has an accompanying activity scan aliquot for Quanterra to conduct 
radiological screening to evaluate acceptance criteria. 

If you have any questions, please give me a call. 

WST:wst 
~ 
BHI Document Control H4-79 
KL Sykes X0-37 
JHKcssocr B1-3S 
JALcrch B1-3S 
RL Weiss B1-3S 

,, 00011 



96 !3Y77.~ 1971 
RADIOACTIVE SHIPMENT RECORD 

1. SHIP TOj 2. SHIP FROM U.S. OEPT, OF EN~GY C/0 

3 . Page I o, 11 
4 , Ship ~ Prepaid 

~ Motor-?tffl'"" 

0 Exel. Use 

34 764 I 
0 Collect I Co:::; ,~l\. ' Com"~ t',~el~/ 1-1£,n{n,/ Co 

Addrm&-'= L\Jt·\'s\-1 . NP~ddrm /f.X);/ fr?,d--1~25'" Q.Jl165 Via 

c,,._ ,, ... :_ ~• ~ e~ d w8 9'136~,.. '""· •• 1c h la.nc! , WI!, 9 '1 'fj; - 0 UPS Surface 

0 Air Psgr I 

0 Air Cargo I 
I • Mail 

,n.,,o, l(O.ren nbv,t Coo<oo< l\l:l'llg-un1ia,1l .El-••·, ..... , 
Phone 375· 317, j E).; ( 3 Phone 3 70- "3 / SHIPMENT AUTHORIZATION NUMBER 

5. HM Proper Shippini Name : Radioactive Maunal, 5. Marir.in2s Appl ied 1 . For Normal Form -
~ 

Identify excepted package · empty packaging 1 UN2910 Package Orientation - Physical Form 0 Liquid 0Gas excepted package • instruments or articles 7 UN2910 Gron Weight 

~ excepted package • limited quantity of material 1 UN2910 Radioactive• LSA • ~Solid 

excepted package • articles manufactured from 1 UN2910 Type A • Chemical Form 0Metel 0 Oxide - • - natural or depleted uranium or natural thorium Type B ,29 Elemental 0 Nitrate Special Form, n.o.s . 7 UN2974 - 8 . Additional F!AM Desc. 
Other 0 Mixture Low Specific Activity, n.o.s . 7 UN2912 - Limited Quanuty 

n.o .s. 7 UN2982 Radioactive Material .29 9 . Placards Applied Oves .fSNo - Fissile , n.o.s . 7 UN2918 Highway Route - • If Rail Specify Placards lothert Controlled Quantity 

11 a. TYPE PACKAGE 11 b. CONSTRUCTION 11 c . FISSILE CLASS 11 d . Labels Applied 

Strong Tight 1Sj 0 Box, FB Non-Fissile ~ Empty • Route Plan 0 Yes 29 No • Owood • Type A Fissile Exempt Radioactive White I 10. EMERGENCY RESPONSE 
Type B • 0 Steel Fissile I • • Type B(Ul D Oorum Fissile II • 

Radioactive Yellow II <'5C'i, 373- 3~ 00 Radioactive Yellow Ill • Telephone 

Type BIMl D 0 Caskfci fe ~Fissile Ill • Subsid){;y f /f-ard Emergency Response Guidels): 
Other ~ Cr.; '! • -:#: L, I i-..ms Fissile 

Warning•· Fissile Class Ill Shipment. Do Nor Load Mor• Than Packagu P•r V•hicl•. In Loading and Storag 11 Areas, Keep 111 L•asr 20 FHt 
Fram Oth11r Packages 81111ring Radioacriv• Labels. --

12 . No. Pkcs . Model Package CDC/Spec Serial No. Seal No . - Isotopes TI. Curies /Pkg Gr. Wt . 

N I ft JJ I ft- L 'D 1 .. I\ l' ~ 1 -,, , ~ r ,; o I/{ I It-

!Shipper m•v describe p~k•o• in detail on one of the unused lines abo..,•l TOTALS /v/P,. 
13. This is to ce rtify that the above named materials are properly classified, described , packaged, marke1 and labeled , and are in proper condition 

for transponation, according to the applicable federal , state, local and international regulations for the transportation of hazardous materials. 

:Jh);';//J~~~~OOE-RL I ~i/zo RS- I ~ft p;~\d ~rrlf)LL ~ I Com:xt~oOQ3,~,. End Function! 

14. Surface r:/ose Rare of Package Dose Rate at 1 Meter from Surface 
at Package 

Smears of Outer '-' TRUCK LOAD OR EXCLUSIVE USE 

[5'<0 .5 or.!:!::._ mre'." /hr IN +1 y I ~ <0 .5 or ,-.;ti. mrem/hr IN +IT I 

Container r7'I 
r'r' Surface U~< 200 mrem/hr IN+ I Tl 
U <22 dpm I T /cm2 r.:v 2 @ 6 feet < 10 mrem/hr IN+ I l) _____________ _._ _____________ -1 L.:J < 2 .2 dpm Cl /cm ;:::.,' 

Additional Data and Instructions (inc. Readings on Internal Packagingl O < Tbl. 2•2 HSRCM @ Cab ~ < 2 mrem/hr (N + I l) 

N ~ Onsi:e Limits or sleeper 

Signature • -Aadietion Monitoring 

1J, w J· v J ~·- • 

Bldg. 

/~:JJ µ 

16 . Shipment:~•n inspect~d an verified to be in compliance with DOT regulation• // ' I 

Authorized , /7 _ !Printed /.,1.4. 54'1-4.5 (/ • IOit/"... -,n,_ q..:; 
Signature I/( '_/,_,,,_- Name vO / ...J 

17. AIR 
TRANSPORT 
CERTIFICATION 

i,,=;::.C.:;:A-R:.::G:.::0;..:;;:A~IR'-'C::.;.R.:.;A.FT ..... • .=-----'-P"'A'=SS=E::.:N.;.;G::.E,...R'-A:.;.l;,;.R;.;:C.R_A_FT.a------; Pkg. Dimensions 

0 Cargo Aircraft Only O 1. Ltd Qty O 3. Research/Medical Oiegnosis ;V4-Labels Applied O 2. < 3 T .I. 0 4. Human Medical Research 
, · 1--'------'--------'------o.,..F""F.,..Sl""Te""'A.,..U~T~H~O""Rl~ZA~T::':'IO~N=-:----...... --------------; 

18.1----------------.------..,.:::~~,.:::;:..:.a.:.=.:.:==..,;.a.a------------.---------1 
Data Shipped 
/f--Z,J-, 5 

Surveyed e:.., ____ _ Date 

Routing _ . s-,~ 
I 

Approvei,IJl,r ~pm~_f•~ 
/I'/, u,,,.,. 

.. u.s. QOYERNMENT PRINTING OFFICE; ,--.-1,1121013 Rec e ; pt: 

ETA 
!I-Z8-<J5 0,1. 
//-u-95 
54-6000-088 (07 /951 

. · • -- ··-·-- .. ---~- . 

. .•. 
. :• 
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Figure 1 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 

Oate/Tfme Received 

Project/Client I 

11Pk / / lu Client Name __ 8 ___ /-1._7 __ _ 
Bt/__f:{)fC/ Batch or Cue I _____ _ 

- Cooler ID (if noted on outside of cooler) __ Ci...-.£...-._-.:;..,,,.Z,_'/;,_..;Q:a,,,;;_ _____ _ 

l. Cond1t1on of shipping container? _____ __.,O.......,'/ ___ ~----------

2. Custody Seals on cooler intact? 

3. Custody Seals dated and signed? 

Yes cX No [ ] 

Yes 9' No [ ] 

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No cy 
5. Vermiculite/packing material is: Wet ( ] Dry )<1 ________ _ 
6. Each sample 1s in a plastic bag? Yes · V No ( ] 

y1 . ] t 
7. Number of sample contai7in cooler: 

8. Samples have: _ tape 

/4stody seals 

~n good condition 

_ broken 

hanrd labels 

__ appropriate sarnple 
labels 

9. _Saraples are: __ leaking 

have afr bubbles 

_ other 

10. Coolant Present? Yes ~J No [ J Sample Temperature 6" C 

11. The following paperwork should be :~ted for (N/A if not applicable): 

Chain of Custody #(s) ----~!1.~p:..;,,1,,· ___________ _ 
Request for Analysis #(s) __ t.,_., __________ ...,.... ___ _ 

12. Have any anomalies been identified above? Yes [] No 

13. Memos have been initiated for all anomalies identified above? 

Printed Name/Signature 4;J:diz?~te/Ti .. 

33 

Yes W 
dy4,;~f 

00 013 
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THIS PACKAGE CONFORMS TO THE 
CONDITIONS AND LIMITATIONS 
SPECIFIED IN 49 CFR 173.421 FOR 
RADIOACTIVE MATERIAL, EXCEPTED 
PACKAGE-LIMITED QUANTITY OF 
MATERIAL, UN2910 

BECHTEL HANFORD COMPANY 
- ,,. 

. . .. . .. .. _._,, _____ _ _ 

.. •. 
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I 

POTINTIAL HAXAIDI 

HIALTH HAXARDI 

GUIDE 

low-level rodiooctive moteriol; little personnl rocliution lu11<tr1I . 
Muny pucluue1 u,e not re11ui1erJ lo 1,uve rculicmclive muloriul, lul,.,1, 01 

rna,~ino1 . 
Some rodiooclive moferiol1 connol be detected l>y commonly ovoiluLle 

inslrumenls. 
flRI OR IXPLOIION 

Some of lhne rnoteriol1 moy Lurn , but none of tl,em ignites readily . 
Rodiooclivily does nol change llommobility or olher proporlies of the maier 

IMIRGINCT ACTION 

Keep unnecessary people away; isolale hazard area ond deny entry . 
Response actions may be performed prior lo any radiolian measurements . 
Positive pressure sell-contained breathing apparatus (SCBA) and structural 

firelighters' proleclive clothing will provide limited protection . 
Notify Rodiolion Authority of accident conditions. 
Deta in uninjured persons. isolate equipment will, 

and delay cleanup until, instruction of Radiation 
£ Al lh&& !it 

PIRI 

suspected conlaminolion, 
Aulhority . ,. 

El Sil 

Do nol move damaged containers; move undomo.ged containers oul or lire 
zone . 

l••II flre11 Ory chemical, CO2, wafer spray or regular foam . 
L• r,• flreu Waler spray, fog (flooding amounts). 

SPILL OR LIAK 
D• ••I 1•••11 111•••• •11 ••••••••u •r 1pll••II •• ••r•••· 
•••II Ll11vl.S lpllha Toke up with sand, earth or allier noncombustiLle 

absorbent maleriol. 
Cover powder spill with ploslic sheet or tarp lo minimiu spreading. 

flRIT AID 
Use first aid lrealmenl according lo the nature of the injury . 
Advise medical personnel that victim may be contaminated with low-level 

radioactive material. "' 

00015 
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CAUTION 
''Internal Contamination - Soil Samples'' 

: • . ~ ,:· _. , , -.: . •. ·. 'I . . -- r .. '. . ~-:"! ·= ~' , :· ·:. 
~ :; -.. ( . .'""' ;·: 

Handle · sample containers in a hood 
designated as Radiological Materials Area 

The outside of the sample containers may have potential smearable 
radioactive contamination because they were packaged inside of a 
glovebox. The outside of the plastic bag surrounding the containers 
was surveyed with no detectable smearable radioactive 
contamination. Remove the plastic bag in a hood . 

.. . · . 

; . . ~-

, ~.1)~~~i~ , .. ~:) !:.~~-,<- •' 
' ._ .. } ~--·. ·. ·.·. -:_:_ :_.: · . . ::'. ::·:_ •.... ··.:_•·.··:._·. · ..... _·: ..... ,·· .. ·: ·_._·:-·_=-:= .. _·:··. :_=,:_.:·: ::, •:::i::_·:·.·· . . . . : · . · ::•: :-'~ : : . . ·· : .. , . . ,._: .. -:":·i\\'·/:. . 



A.. nte 96 !3Ll77. 1~376 
~a rra 

£miraammraJ e.u.~.Q.% 
~-:?PIED~~), W p 
- , TE · _ -=--i.:- 7t 
·· - O <t-:tS' Condition Upon Receipt Variance Report 

ryJ iJ - · · - - . St. Louis Laboratory 

Login No.:_9_9,_('.) __ / _ 

Client: f} Ui!ud D,~I I -yn ~-.+-.,__: _J _6 _ 

Project No : SSO ·I/ I Initiated by:...,~,-..--~-L..:......i..,::,c;..;;;="""--=------

Shipper/No:[c D. t;..,c, / :? 4 5 · ~ J t.S:· C, h' l RFA/COC Numbers : __ Y.___"'-3_7_o_l ___ _ . 7 
Condition/Variance (Check all that apply) : 

~ 

I . D Sample received broken/leaking. 8. D Sample ID on container does not match sample ID 

on paperwork. Explain: 2. D Sample received without proper preservative. 

3. 

4. 

S. 

6. 

7. 

✓ 
Notes : 

D 

D 

D 

D 

D 

D Cooler temperature not within 4-C ± 2-C 

Record temperature: _______ _ 

D 

D 

pH _____________ _ 

other: ____________ _ 

Sample received in improper container. 

Sample received without proper paperwork. Explain: 

Paperwork received without sample. 

No sample ID on sample container. 

Custody tape disturbed/broken/missing. 

9. D All coolers on airbill not received with shipment. 

10. D Other (explain below): 

') I C.-

No variances were noted during sample receipt. Cooler Temperature Upon Receipt: __ J _________ _ 

Corrective Action: 

D Client's Name: Informed verbally on: By: ----------
D Client's Name: Informed in writing on: By: 

D Sample(s) processed •as is". 

D Sample(s) on hold until: 

GINAL MUST BE RETAINED IN THE PROJECT FU.E 
SL-ADMIN-0004. Revised 11 /24/9, 

· 5905 
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Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client ID: BOGL71 

Analyte 

Caaniun 
Chromiun 
Nickel 

9613Ll77.~ 197? 

Cr, Cd, Pb, Ni EPA 

Blank Saq:ile 
CAS Nl.ll'ber Name 

7440-43-9 QCBLK87564-1 
7440-47-3 QCBLK87564-1 
7440-02-0 QCBLK87564-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, ~A 99352 

Project: 550.111 

Prep. 
Date 

01/04/96 
01/04/96 
01/04/96 

S~le Date 11/09/95 
Receipt Date 11/28/95 
Report Date 01/10/96 

Quanterra ID 9901-001 

Analyses Detection 
Date Result Unit Qual. Limit Dilution 

01/04/95 0.35 HG/KG u 2.1 4 
01/04/96 22.2 HG/KG 2.1 4 
01/04/96 13.1 HG/KG 1.0 1 

00019 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL71 

Analyte 

Caaniun 
Chromiun 
Nickel 

9613LJ77 .. 1978 

Cr, Cd, Pb, Ni EPA 

Blank Sa~le 
CAS Ni.inber Name 

7440-43-9 QCBLK87564-1 
7440-47-3 QCBLK87564-1 
7440-02-0 QCBLK87564-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/04/96 
01/04/96 
01/04/96 

Analyses 
Date Result Unit 

01/04/95 95 %REC 
01/04/96 485 %REC 
01/04/96 146 %REC 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

11/09/95 
11/28/95 
01/10/96 

9901-001MS 

Dilution 

4 
4 
1 

' J • 00020 



Category: ICP Metals; Cr, Cd, Pb, Ni EPA 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL71 

Analyte CAS NUTt>er 

Cadnh.m 7440-43-9 
Chromiun 7440-47-3 
Nickel 7440-02-0 

Blank Sa111>le 
Name 

QCBLK87564-1 
QCBLK87564-1 
QCBLK87564· 1 

Quanterra·Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/04/96 
01/04/96 
01/04/96 

Analyses 
Date 

01/04/95 
01/04/96 
01/04/96 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 

11/09/95 
11/28/95 
01/10/96 

9901·001MSD 

Result Unit Qual. Limit Dilution 

101 %REC 4 
79 %REC 4 
89 %REC 1 

·,~ 00021 



Category: ICP Metals; Cr, Cd, Pb, Ni EPA 
Method: EPA 6010 
Matrix: SOLID 

Client IO: BOGL73 

Blank Sarrple 
Analyte CAS NI.IIDer Name 

Caaniun 7440-43-9 QCBLK87564-1 
Chromiun 7440-47-3 QCBLK87564-1 
Nickel 7440-02-0 QCBLK87564-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. Analyses 
Date Date 

01/04/96 01/04/95 
01/04/96 01/04/96 
01/04/96 01/04/96 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 

11/10/95 
11/28/95 
01/10/96 

9901-002 

Result Unit Qual. Limit Dilution 

0.36 MG/KG U 
18.5 MG/KG 
9.3 MG/KG 

2.1 
2.1 
1.1 

nrQQ022 

4 
4 
1 



Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client ID: BOGL75 

Analyte 

Caaniun 
Chromiun 
Nickel 

9613Ll77 .1981 

Cr, Cd, Pb, Ni EPA 

Blank Saqile 
CAS Nl.llber Name 

7440-43-9 QCBLK87564-1 
7440-47-3 QCBLK87564-1 
7440-02-0 QCBLK87564-1 

Quanterra-Richland 
P .0. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/04/96 
01/04/96 
01/04/96 

Analyses 
Date Result Unit 

01/04/95 0.36 MG/KG 
01/04/96 20.4 MG/KG 
01/04/96 9.8 MG/KG 

Saq,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 2.1 
2.1 
1.1 

, · 00023 

11/10/95 
11/28/95 
01/10/96 

9901-003 

Dilution 

4 
4 
1 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: B0GL79 

Analyte 

Caanh.m 
Chromh.m 
Nickel 

96 I 3lJ77. I 902 

Cr , Cd, Pb, Ni EPA 

Blank Saq>le 
CAS Nl.lllber Name 

7440-43-9 QCBLK87564-1 
7440-47-3 QCBLK87564-1 
7440-02-0 QCBLK87564-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/04/96 
01/04/96 
01/04/96 

Analyses 
Date Result Unit 

01/04/95 0.08 MG/KG 
01/04/96 0.12 MG/KG 
01/04/96 0.40 MG/KG 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 0.50 
B 0.50 
u 1.0 

11/15/95 
11/28/95 
01/10/96 

9901-004 

Dilution 

! ,: • 00024 



Category 
Method 
Matrix 

ICP Metals; Cr, Cd, Pb, Ni EPA 
EPA 6010 
SOLID 

Client ID: B0GL81 

Analyte CAS NI.Jlt>er 

Caaniun 7440-43-9 
Chromiun 7440-47-3 
Nickel 7440-02-0 

Blank Salll)le 
Name 

QCBLK87564· 1 
QCBLK87564· 1 
QCBLK87564-1 

Quanterra-Richland 
P .0. Box 1970 
Richland, ~A 99352 

Project: 550.111 

Prep. 
Date 

01/04/96 
01/04/96 
01/04/96 

Analyses 
Date 

01/04/95 
01/04/96 
01/04/96 

Saq,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 

11/15/95 
11/28/95 
01/10/96 

9901-005 

Result Unit Qual. Limit Dilution 

0.35 MG/KG U 
27.3 MG/KG 
14.5 MG/KG 

2. 1 
2.1 
1.0 

•.• · 00025 
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r · 

9613ll77 .198~ 

Quanterra-Richland 
P .o. Box 1970 
Richland, WA 99352 

Project: 550.111 
Category: ICP Metals; Cr, Cd, Pb, Ni EPA 

Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL86 

Blank Saq,le Prep. 
Analyte CAS NU!t>er Name Date 

Ca<iniun 7440-43-9 QCBLK87564-1 01/04/96 
Chromiun 7440-47-3 QCBLK87564-1 01/04/96 
Nickel 7440-02-0 QCBLK87564-1 01/04/96 

Analyses 
Date 

01/04/95 
01/04/96 
01/04/96 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 

11/16/95 
11/28/95 
01/10/96 

9901 -006 

Result Unit Qual. Limit Dilution 

0.09 MG/KG U 0.51 
13.0 MG/KG 0.51 
12.5 MG/KG 1.0 

.,. 00026 



96 I 3~l77. 1985 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 
Category: Lead S~le Date 11/09/95 

Method: EPA 7421 Receipt Date 11/28/95 
Matrix: SOLID Report Date 01/10/96 

Client Quanterra Blank Sa~le Prep. Analyses Detection 
ID ID Analyte CAS NI.Jli>er Name Date Date Result Unit Qual. Limit Dil. 

BOGL71 9901-001 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.57 MG/KG 0.31 

BOGL71 9901-001MS Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 6 XREC 

B0GL71 9901-001MSD Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 28 XREC 

BOGL73 9901-002 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.69 MG/KG 0.32 

BOGL75 9901-003 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.76 MG/KG 0.32 

B0GL79 9901-004 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.10 MG/KG u 0.30 

BOGL81 9901-005 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.21 MG/KG B 0.31 

BOGL86 9901-006 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.63 MG/KG 0.31 

NA QCBLK87652-1 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 0.10 MG/KG u 0.30 

NA QCLCS87652-1 Lead 7439-92-1 QCBLK87652-1 01/04/96 01/04/96 62 XREC 20 

•; !, 00029 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL71 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas_e_N~o-.-=----
Matrix (soil/wa ter): SOIL 

SAS No. : ----=----.- SDG No. : WO 8 2 3 
Lab Sample ID: 9901--~0~0~l--

Level (low/med): LOW Date Received: 11/28/95 
% Solids: 96-:-I" 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.35 u p 
7440-47-3 Chromium 22.2 p -

7439-92-1 Lead - 0.57 - N F -

7440-02-0 Nickel 13.1 - - N-- p --- - - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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q6 I 'Zll"17 H7187 
J a;. . .111 a8i 

Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

B0GL75 

Lab Code: ITMO Cas_e_N~o-.-=----
Matrix (soil/water): SOIL 

SAS No. =----=----.- SDG No. : W0823 
Lab Sample ID: 9901--~0~0~3--

Level (low/med): LOW Date Received: 11/28/95 
% Solids: 93-::=i 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.36 u p 
7440-47-3 Chromium 20.4 p -
7439-92-1 Lead 0.76 -N F 
7440 - 02-0 Nickel 9.8 -N-- p ----

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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96 I 3Ll77 .1988 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL79 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0823 
Matrix (soil/water) : SOIL Lab Sample ID: 9901-004 
Level (low/med) : LOW - Date Received: 11/28/95 
% Solids: 100-:-0 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440 - 43-9 Cadmium 0.08 TI p 
7440 - 47-3 Chromium 0.12 B p -

- -
7439-92-1 Lead 0.10 u N F 
7440-02-0 Nickel 0.40 u -N- p -

-- --- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

B0GL81 

Lab Code: ITMO Cas_e_N_o ___ : ___ _ SAS No. =---=-~ SDG No. : W0823 
Matrix (soil/water): SOIL Lab Sample ID: 9901--~0~0=5--
Level (low/med): LOW Date Received: 11/28/95 
% Solids: 96~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.35 TI p 
7440-47-3 Chromium 27.3 p -
7439-92-1 Lead 0.21 B -N F 
7440-02-0 Nickel 14.S -N-- p ----

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL73 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas-e----=-=N~o-.-=----
Matrix (soil/water): SOIL 

SAS No. =--=-~ SDG No. : W0823 
Lab Sample ID: 9901---0~0~2--

Level (low/med): LOW Date Received: 11/28/95 
% Solids: 93-:S 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.36 u p 
7440-47-3 Chromium 18.5 p -

-7439-92-1 Lead 0.69 N F 
7440-02-0 Nickel 9.3 -N-- p -

---

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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Lab Name: QUANTERRA MO 

9613Y77.1991 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

B0GL79 

Lab Code: ITMO Cas-e~N_o ___ : ___ _ 
Matrix (soil/water): SOIL 

SAS No. :_--=--...- SDG No. : W0823 
Lab Sample ID: 9901--~0~0~4--

Level (low/med): LOW Date Received: 11/28/95 
% Solids: 100--:-0 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.08 u p 
7440-47-3 Chromium 0.12 B p -
7439-92-1 Lead 0.10 u N F -
7440-02-0 Nickel 0.40 u -N-- p ----

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

i.1 00035 



9613Ll77 .1992 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL86 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas-e---=N~o-.-=----
Matrix (soil/water): SOIL 

SAS No.=-~~ SDG No.: W0823 
Lab Sample ID: 9901---0~0~6--

Level (low/med): LOW Date Received: 11/28/95 
% Solids: 97---:-G 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.09 u p 
7440-47-3 Chromium 13.0 p -
7439-92-1 Lead 0.63 -N F 
7440-02-0 Nickel 12.5 -N-- p -

---

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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@uanterra 
En ,rironmental 

Services 

Quanterra Incorporated 
2800 George Washington lFay 
Richland, Washington 99352 

509 375-313 1 Telephone 
509 375-5590 Fax 

Analytical Data Package Prepared For 

Westinghouse/Bechtel Hanford 

Radiochemical Analysis By 

Quanterra Environmental Services 

Richland Laboratory 

Sample Delivery Group Number: W0823 

CLIENT ID NUMBER 

B0GL71 

B0GL73 

B0GL75 

B0GL79 

B0GL81 
B0GL86 

QUANTERRA ID NUMBER 

51131101 

51131102 

51131103 

51131104 

51131105 

51131106 

0001 



Quanterra Incorporated 
2800 George Washington Way 
Richland, Washington 99352 

509 375-313 1 Telephone 
509 375-5590 Fax 

@uanterra 
Environmental 

Services 

CERTIFICATE OF ANALYSIS 

Bechtel Hanford, Inc. 
345 Hills 
Richland, WA 99352 

January 12, 1996 

Attention: Joan Kessner 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

B95-089 
November 28, 1995 
Six (6) 
Soil 
W0823 
Summary 

On November 28, 1995 , six soil samples were received by the Quanterra Environmental 
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the 
samples were assigned the following laboratory ID numbers to correspond with the Bechtel 
Hanford, Inc. (BHI) specific IDs: 

OTESRLID BHI ID Matrix Date of Receigt 
51131101 B0GL71 Soil 11/28/95 
51131102 B0GL73 Soil 11/28/95 
51131103 B0GL75 Soil 11/28/95 
51131104 B0GL79 Soil 11/28/95 
51131105 B0GL81 Soil 11/28/95 
51131106 B0GL86 Soil 11/28/95 

II. Analytical Results/Methodology 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information , analytical results and the appropriate associated 
statistical errors. 

0002 



Bechtel Hanford, Inc. 
January 12, 1996 
Page 2 

The requested analyses were: 

III. Quality Control 

Quanterra 

Alpha Spectroscopy 

Environmental 
Services 

Plutonium-238, -239/40 by method ITAS-RD-3209 
Uranium-234, -235, -238 by method ITAS-RD-3234 
Gamma Spectroscopy 
Gamma Scan by method ITAS-RD-3219 
Gas Proportional Counting 
Gross Alpha by method ITAS-RD-3222 
Gross Beta by method ITAS-RD-3222 
Strontium-90 by method ITAS-RD-3204 

The analytical results for each analysis performed under SDG W0823 include a minimum of 
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any 
exceptions have been noted in the "Comments" section. 

Quality control sample results are reported in the same units as sample results, with the 
exception of Gross Alpha and Gross Beta QC sample results which are reported in pCi/sample. 

IV. Comments 

Modified detection limits were required for this SAF. 

Alpha Spectroscopy 

Plutonium-238, -239/40 by method ITAS-RD-3209 
The batch sample sizes were reduced for all samples except sample B0GL 79 due to high 
screening activity. As a result, three samples did not meet the RDL on the initial count, 
samples B0GL71, B0GL73, and B0GL75. The samples were recounted for 1000 minutes to 
improve the achieved MDAs. The recount results are accepted and reported with all achieved 
MDAs less than the RDL or results greater than the MDAs except for the Pu-238 MDA for 
sample B0GL71. The Pu-239 result for that sample was more than 10 times higher than the 
requested RDL, therefore, the results are accepted and the elevated MDA is attributed to a 
matrix effect (high beta sample activity). The LCS, batch blank, sample and sample duplicate 
(B0GL86) results are within contractual requirements. 

0003 
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Bechtel Hanford, Inc. 
January 12, 1996 
Page 3 

Uranium-234, -235, -238 by method ITAS-RD-3234 

IA}' ,euanterra 
Environmental 
Services 

The batch sample sizes were reduced for all samples except sample B0GL 79 due to high beta 
screening activity. As a result, three samples did not meet the RDL on the initial count, 
samples B0GL71, B0GL73, and B0GL75. The samples were recounted for 1000 minutes to 
improve the achieved MDAs. On the recount, sample B0GL71 did not meet the RDL for U-
234 , however, the U-238 result is greater than the achieved MDA. Sample B0GL73 did not 
meet the RDL for U-234, but the U-238 RDL is achieved. Sample B0GL75 has results over 
the achieved MDAs. The recount results are accepted and reported with the achieved MDAs 
and the elevated MDAs are attributed to a matrix effect (high beta sample activity). The LCS , 
batch blank, sample and sample duplicate (B0GL86) results are within contractual 
requirements. 

Gamma Spectroscopy 

Gamma Scan by method ITAS-RD-3219 
The high activity of the samples required a reduction of sample mass analyzed. As a result of 
the smaller sample sizes and the high Compton background, the samples do not meet the 
contractual RDLs for some isotopes, however, the samples do meet the modified RDLs 
specified for this SAF. The contractual and modified RD Ls are met by the Ottawa sand blank. 
The data are accepted with the MDAs achieved. Th-232 is requested by the modified SAF 
detection limit list, however, the Th-232 key line was not found for sample B0GL 73 , 
therefore, a Th-232 result could not be reported for that sample. The K-40 result for the 
duplicate of sample B0GL79 was outside of the 3 sigma control limit because K-40 was 
detected in the duplicate, but was not detected in the sample. U-238DLP is detected and 
reported in the blank, however, it is not considered to be an indication of batch contamination 
as it is a natural constituent of the blank matrix material. The LCS, batch blank, sample and 
sample duplicate (B0GL 79) results are within contractual requirements , except as noted. 

Gas Proportional Counting 

Gross Alpha by method ITAS-RD-3222 
Samples B0GL73 , B0GL75 , B0GL79 and B0GL86 were recounted for 100 minutes to improve 
the achieved MDAs. The recount results are within limits and reported. The LCS, batch 
blank, sample and sample duplicate (B0GL86) results are within contractual requirements. 

Gross Beta by method ITAS-RD-3222 
The count time and aliquot size was reduced for sample B0GL 71 due to high screening 
activity. The LCS , batch blank, sample and sample duplicate (B0GL86) results are within 
contractual requirements. 

.. 0004 



Bechtel Hanford, Inc. 
January 12, 1996 
Page 4 

Strontium-90 by method ITAS-RD-3204 

Quanterra 
Environmental 
Services 

The duplicate was lost in analysis. All other aspects of the data are within requirements and 
the batch is accepted. The LCS, batch blank, and sample results are within contractual 
requirements. 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and 
for completeness, for other than the conditions detailed above. Release of the data contained 
in this hard copy data package has been authorized by the Laboratory Manager or a designee, 
as verified by the following signature. 

Reviewed and approved: 

Suzanne Gaines 
Project Manager 

0005 



9613~77 .. 1990 
Quanterra 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131101 MATRIX: SOIL 

CLIENT ID: B0GL71 DATE RECEIVED: 11/28/95 11:10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

RA-226. 1.54E+00 NIA 9.6E-01 1.56E+00 pCi/g N/A RD3219 

PU-238 1.17E+00 1.3E+00 1.3E+00 2.26E+00 pCi/g 67.20% RD3209 

PU-238 4.96E+00 4.4E+00 4.SE+00 2.69E+00 pCi/g 68.90% RD3209 

PU239/40 1.26E+01 3.2E+00 3.SE+00 1.S0E+00 pCi/g 67.20% RD3209 

PU239/40 1.38E+01 7.4E+00 7.8E+00 4.14E+00 pCi/g 68.90% RD3209 

U-234 1.11E-01 9.6E-01 9.6E-01 2.30E+00 pCi/g 74.50% RD3234 

U-234 1.14E+00 2.SE+00 2.6E+00 5.91E+00 pCi/g 77.60% RD3234 

U-235 -1.11E-01 4.7E-01 4.7E-01 1.59E+00 pCi/g 74.50% RD3234 

U-235 6.75E-01 1.8E+00 1.8E+00 4.43E+00 pCi/g 77.60% RD3234 

U-238 1.74E+00 1.3E+00 1.3E+00 1.59E+00 pCi/g 74.50% RD3234 

U-238 2.31 E+00 3.1E+00 3.1E+00 5.01E+00 pCi/g 77.60% RD3234 

AM-241 . 6.SSE+00 1.4E+00 1.SE+00 NIA pCi/g N/A RD3219 

CE-144. -6 .38E-01 2.2E+00 2.2E+00 3.51 E+00 pCi/g N/A RD3219 

CO-58. -5.59E-01 7.3E-01 7.4E-01 1.20E+00 pCi/g N/A RD3219 

CO-60. 1.20E+03 2.2E+00 1.2E+02 N/A pCi/g N/A RD3219 

CS-134. 5.28E+00 6.2E-01 8.1E-01 N/A pCi/g N/A RD3219 

CS-137DA. 6.77E+03 1.2E+01 6.8E+02 N/A pCi/g N/A RD3219 

EU-152. 8.33E-01 1.8E+00 1.8E+00 2.85E+00 pCi/g N/A RD3219 

EU-154. 8.17E+00 9.3E-01 1.2E+00 1.60E+00 pCi/g N/A RD3219 

EU-155. 2.36E+00 1.1 E+00 1.1E+00 1.66E+00 pCi/g N/A RD3219 

FE-59. 2.21E-01 2.4E+00 2.4E+00 3.76E+00 pCi/g N/A RD3219 

K-40. 1.37E+01 3.6E+00 3.8E+00 NIA pCi/g N/A RD3219 

MN-54. 9.36E-01 5.6E-01 5.7E-01 9.25E-01 pCi/g N/A RD3219 

RU-106DA. 3.78E-01 4.9E+00 4.9E+00 8.12E+00 pCi/g N/A RD3219 

TH-228DA. 7.44E-01 1.SE+00 1.SE+00 2.45E+00 pCi/g N/A RD3219 

0006 



q~ •. :~u T,'·· , ggq ;DU,..11, .l/1.1 

Quanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131101 MATRIX: SOIL 

CLIENT ID: B0GL71 DATE RECEIVED: 11/28/95 11:10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

TH-232DA. -1.13E+00 4.1 E+00 4.1E+00 6.43E+00 pCi/g N/A RO3219 

ALPHA 3.01E+01 1.1E+01 1.1E+01 5.97E+00 pCi/g 100.00% RD3222 

BETA 5.75E+03 1.0E+02 4.0E+02 1.68E+01 pCi/g 100.00% RD3222 

SR-90 7.68E+02 8.0E+01 1.6E+02 4.64E+01 pCi/g 82.00% RD3204 

Number of Results: @[] 

0007 



l 

9613LJ77 ~2000 
Quanterra 

Environmenra/ 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131102 MATRIX: SOIL 

CLIENT ID: B0GL73 DATE RECEIVED: 11/28/95 11 : 10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

RA-226. 5.99E-01 NIA 1.3E-01 2.06E-01 pCi/g N/A RD3219 

PU-238 1.05E-01 2.5E-01 2.SE-01 5.68E-01 pCi/g 58.10% RD3209 

PU-238 -1.98E-02 4.0E-02 4.0E-02 1.48E+00 pCi/g 61 .90% RD3209 

PU239/40 3.95E-01 7.9E-01 7.9E-01 1.07E+0O pCi/g 61.90% RD3209 

PU239/40 2.11E-02 1.8E-01 1.8E-01 5.67E-01 pCi/g 58.10% RD3209 

U-234 9.29E-01 1.2E+00 1.2E+00 1.68E+0O pCi/g 73.00% RD3234 

U-234 4.07E-01 4.3E-01 4.3E-01 7.33E-01 pCi/g 77.40% RD3234 

U-235 -2.69E-02 5.4E-02 5.4E-02 1.35E+OO pCi/g 73.00% RD3234 

U-235 7.62E-02 1.9E-01 1.9E-01 4.36E-01 pCi/g 77.40% RD3234 

U-238 -5.39E-02 7.6E-02 7.7E-02 1.54E+00 pCi/g 73.00% RD3234 

U-238 3.43E-01 3.SE-01 3.SE-01 5.46E-01 pCi/g 77.40% RD3234 

CE-144. 1.63E-01 4.0E-01 4.0E-01 6.27E-01 pCi/g N/A RD3219 

CO-58. -3.41 E-03 7.4E-02 7.4E-02 1.21 E-01 pCi/g N/A RD3219 

CO-60. 7.10E+0O 1.8E-01 7.3E-01 N/A pCi/g N/A RD3219 

CS-134. -5 .78E-02 5.2E-02 5.2E-02 8.39E-02 pCi/g NIA RD3219 

CS-137DA. 4.43E+01 3.3E-01 4.4E+00 NIA pCi/g N/A RD3219 

EU-152. 9.37E-03 1.7E-01 1.7E-01 2.81 E-01 pCi/g N/A RD3219 

EU-154. 1.78E-01 1.2E-01 1.2E-01 2.09E-01 pCi/g N/A RD3219 

EU-155. 1.30E-02 2.1 E-01 2.1 E-01 3.24E-01 pCi/g N/A RD321 9 

FE-59. -1 .27E-01 2.0E-01 2.0E-01 3.11E-01 pCi/g N/A RD3219 

K-40. 1.61E+01 1.2E+00 2.0E+00 N/A pCi/g N/A RD3219 

MN-54. 5.65E-02 5.SE-02 5.6E-02 9.28E-02 pCi/g N/A RD3219 

RA-224DA. 7.72E-01 1.SE-01 1.7E-01 N/A pCi/g N/A RD3219 

RU-106DA. -2.71 E-01 5.2E-01 5.2E-01 8.54E-01 pCi/g NIA RD3219 

TH-228DA. 8.83E-01 2.4E-01 2.SE-01 N/A pCi/g N/A RD3219 

O':) 
0 
0 
0 
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96 ! 3477 .. Z(lO I 
If~ ~uanterra 

Environmem al 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

IT AS-RICHLAND 

51131102 

B0GL73 CLIENT ID: 

COUNTING 
ISOTOPE RESULT ERROR (2s) 

ALPHA 7.69E+00 4.0E+00 

BETA 3.79E+03 4.0E+01 

SR-90 1.43E+03 6.1 E+01 

Number of Results: ~ 

TOTAL 
ERROR (2s) 

4.1E+00 

2.5E+02 

2.6E+02 

SDG: W0823 

MATRIX: SOIL 

DATE RECEIVED: 11/28/95 11 :10:00 AM 

REPORT METHOD 
MDA UNIT YIELD NUMBER 

4.20E+00 pCi/g 100.00% RD3222 

3.53E+00 pCi/g 100.00% RD3222 

1.40E+01 pCi/g 82.10% RD3204 

0009 



96 I 3ll77 .. 2002 
Quanterra 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131103 MATRIX: SOIL 

CLIENT ID: B0GL75 DATE RECEIVED: 11/28/95 11 :10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR ( 2 s) ERROR (2 s) MDA UNIT YIELD NUMBER 

RA-226. 8.08E-01 N/A 2.SE-01 N/A pCi/g N/A RD3219 

PU-238 8.62E-02 1.7E-01 1.7E-01 2.33E-01 pCi/g 53.70% RD3209 

PU-238 -1.52E-01 1.SE-01 1.SE-01 2.54E+00 pCi/g 48.70% RD3209 

PU239/40 1.39E+00 1.6E+00 1.7E+00 1.91E+00 pCi/g 48.70% RD3209 

PU239/40 3.01 E-01 3.SE-01 3.SE-01 5.16E-01 pCi/g 53.70% R03209 

U-234 1.63E+00 1.SE+00 1.SE+00 1.54E+00 pCi/g 68.60% RD3234 

U-234 1.00E+00 5.SE-01 5.SE-01 6.SSE-01 pCi/g 80.00% RD3234 

U-235 1.04E-01 2.2E-01 2.2E-01 4.S0E-01 pCi/g 80.00% RD3234 

U-235 -2.69E-02 5.4E-02 5.4E-02 1.35E+00 pCi/g 68.60% RD3234 

U-238 1.26E+00 1.3E+00 1.4E+00 1.68E+00 pCi/g 68.60% RD3234 

U-238 8.42E-01 4.9E-01 5.0E-01 5.72E-01 pCi/g 80.00% RD3234 

CE-144. 2.59E-01 4.4E-01 4.4E-01 7.21E-01 pCi/g N/A RD3219 

CO-58. -1.23E-02 7.7E-02 7.7E-02 1.24E-01 pCi/g N/A RD3219 

CO-60. 9.20E+00 2.3E-01 9.SE-01 N/A pCi/g N/A R03219 

CS-134. -2.52E-02 5.7E-02 5.7E-02 8.97E-02 pCi/g N/A RD3219 

CS-137DA. 6.58E+01 4.4E-01 6.6E+00 N/A pCi/g N/A RD3219 

EU-152. 6.32E-02 2.0E-01 2.0E-01 3.30E-01 pCi/g N/A RD3219 

EU-154. 2.32E-01 1.2E-01 1.3E-01 2.26E-01 pCi/g N/A RD3219 

EU-155. 1.12E-01 2.SE-01 2.SE-01 4.0SE-01 pCi/g NIA RD3219 

FE-59. 7.66E-02 2.3E-01 2.3E-01 3.71 E-01 pCi/g N/A RD3219 

K-40 . 1.58E+01 1.4E+00 2.1E+00 N/A pCi/g N/A RD3219 

MN-54. 4.93E-02 6.0E-02 6.0E-02 9.86E-02 pCi/g N/A RD3219 

RA-224DA. 9.03E-01 1.7E-01 1.9E-01 NIA pCi/g N/A RD3219 

RA-228DA. 5.90E-01 3.SE-01 3.SE-01 NIA pCi/g NIA RD3219 

RU-106DA. -1.59E-01 5.SE-01 5.8E-01 9.14E-01 pCi/g N/A RD3219 

0 
~ 
0 
0 



IA}' ~uanterra 
Environmenral 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131103 MATRIX: SOIL 

CLIENT ID: B0GL75 DATE RECEIVED: 11/28/95 11:10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

TH-228DA. 1.08E+00 2.7E-01 2.9E-01 N/A pCi/g N/A RD3219 

TH-232DA. 1.12E+00 5.9E-01 6.1 E-01 N/A pCi/g N/A RD3219 

ALPHA 7.60E+00 4.1E+00 4.2E+00 4.99E+00 pCi/g 100.00% RD3222 

BETA 2.74E+03 2.4E+01 1.8E+02 2.57E+00 pCi/g 100.00% RD3222 

SR-90 1.74E+03 6.7E+01 3.1E+02 1.42E+01 pCi/g 84.90% RD3204 

Number of Results: @[] 

0011 



Quanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131104 MATRIX: SOIL 

CLIENT ID: B0GL79 DATE RECEIVED: 11128195 11:10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

RA-226. 2.58E-01 NIA 6.0E-02 1.03E-01 pCi/g NIA RO3219 

PU-238 -6.08E-03 3.4E-03 3.6E-03 6.04E-02 pCi/g 44.60% RD3209 

PU239/40 -1.87E-03 1.9E-03 1.9E-03 4.47E-02 pCi/g 44.60% RD3209 

U-234 4.33E-02 3.SE-02 3.SE-02 4.30E-02 pCi/g 68.60% RD3234 

U-235 -1.46E-03 1.7E-03 1.7E-03 3.03E-02 pCi/g 68.60% RD3234 

U-238 8.92E-02 4.7E-02 4.9E-02 3.24E-02 pCi/g 68.60% RD3234 

CE-144. 5.65E-02 9.2E-02 9.2E-02 1.53E-01 pCi/g NIA RO3219 

CO-58. -1.18E-02 3.SE-02 3.SE-02 5.60E-02 pCi/g NIA RO3219 

CO-60. -2.78E-02 3.1 E-02 3.1E-02 4.82E-02 pCi/g NIA RD3219 

CS-134. -1.88E-02 2.SE-02 2.SE-02 3.89E-02 pCi/g NIA RD3219 

CS-137DA. 1.35E-02 2.SE-02 2.SE-02 4.14E-02 pCi/g NIA RO3219 

EU-152. -3.86E-02 6 .0E-02 6.0E-02 9.52E-02 pCi/g NIA RD3219 

EU-154 . 8.75E-03 8.1 E-02 8.1E-02 1.36E-01 pCi/g NIA RD3219 

EU-155. -3.16E-02 4.6E-02 4.6E-02 7.00E-02 pCi/g NIA RO3219 

FE-59. -1.21E-02 9.0E-02 9.0E-02 1.S0E-01 pCi/g NIA RO3219 

K-40. 5.68E+00 5.4E-01 7.8E-01 1.19E+00 pCi/g NIA RD3219 

MN-54. 9.63E-03 2.8E-02 2.8E-02 4.75E-02 pCi/g NIA RD3219 

RA-224DA. 1.15E-01 5.9E-02 6.0E-02 NIA pCi/g NIA RD3219 

RU-106DA. -1.45E-01 2.2E-01 2.2E-01 3.S0E-01 pCi/g NIA RO3219 

TH-228DA. 1.BSE-01 1.1E-01 1.1 E-01 NIA pCi/g NIA RD3219 

TH-232DA. 2.70E-01 1.4E-01 1.4E-01 2.46E-01 pCi/g NIA RO3219 

ALPHA 2.99E+00 2.8E+00 2.8E+00 4.49E+00 pCi/g 100.00% RO3222 

BETA 2.14E+00 1.3E+00 1.3E+00 2.60E+00 pCi/g 100.00% RD3222 

SR-90 2.74E-01 6 .SE-02 8.1E-02 7.04E-02 pCi/g 85.20% RD3204 

;,,., 0012 



I A~' ~uanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

51131104 

B0GL79 

COUNTING TOTAL 

SDG: W0823 

MATRIX: SOIL 

DATE RECEIVED: 11/28/95 11 :10:00 AM 

REPORT 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 124 I 

0013 



(Jpuanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131105 MATRIX: SOIL 

CLIENT ID: B0GL81 DATE RECEIVED: 11128195 11:10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2 s) MDA UNIT YIELD NUMBER 

RA-226. 5.00E-01 NIA 1.0E-01 NIA pCi/g NIA RD3219 

PU-238 -3.76E-03 4.3E-03 4.4E-03 1.13E-01 pCi/g 54.50% RD3209 

PU239I40 -3.76E-03 4.3E-03 4.4E-03 1.13E-01 pCi/g 54.50% RD3209 

U-234 5.34E-01 2.0E-01 2.1E-01 1.13E-01 pCi/g 77.50% RD3234 

U-235 3.24E-02 5.0E-02 5.0E-02 8.04E-02 pCi/g 77.50% RD3234 

U-238 4.87E-01 1.9E-01 2.0E-01 9.40E-02 pCi/g 77.50% RD3234 

CE-144. -5.52E-02 1.3E-01 1.3E-01 2.07E-01 pCi/g NIA RD3219 

CO-58. 4.25E-02 4.1E-02 4.1E-02 7.21 E-02 pCi/g NIA RD3219 

CO-60. 5.47E-01 7.BE-02 9.SE-02 NIA pCi/g NIA RD3219 

CS-134. 2.37E-02 2.8E-02 2.8E-02 4.69E-02 pCi/g NIA RD3219 

CS-137DA. 7.04E-03 3.0E-02 3.0E-02 5.05E-02 pCi/g NIA RD3219 

EU-152. -6.82E-02 7.1E-02 7.2E-02 1.15E-01 pCi/g NIA RD3219 

EU-154. 9.79E-02 9.SE-02 9.SE-02 1.68E-01 pCi/g NIA RD3219 

EU-155. -8.06E-03 6.SE-02 6.SE-02 1.02E-01 pCi/g NIA RD3219 

FE-59. -2.19E-01 1.2E-01 1.2E-01 1.81 E-01 pCi/g NIA RD3219 

K-40. 1.09E+01 1.1E+00 1.6E+00 NIA pCi/g NIA RD3219 

MN-54. -1 .79E-02 3.SE-02 3.SE-02 5.83E-02 pCi/g NIA RD3219 

RA-224DA. 4.62E-01 8.4E-02 9.6E-02 NIA pCi/g NIA RD3219 

RA-228DA. 8.14E-01 2.3E-01 2.4E-01 NIA pCi/g NIA RD3219 

RU-106DA. 1.26E-02 2.9E-01 2.9E-01 4.65E-01 pCi/g NIA RD3219 

TH-228DA. 7.48E-01 1.6E-01 1.8E-01 NIA pCi/g NIA RD3219 

TH-232DA. 5.96E-01 2.6E-01 2.6E-01 NIA pCi/g NIA RD3219 

ALPHA 9.33E+00 6.0E+00 6.1E+00 5.98E+00 pCi/g 100.00% RD3222 

BETA 1.32E+02 5.4E+00 1.0E+01 2.58E+00 pCi/g 100.00% RD3222 

SR-90 5.79E+01 9.9E-01 1.1E+01 9.26E-02 pCi/g 60.30% , RD3204 

~ 
'M 
0 
0 



(!?uanterra 
Environmemal 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

ITAS-RICHLAND 

51131105 

B0GL81 

COUNTING TOTAL 

SDG: W0823 

MATRIX: SOIL 

DATE RECEIVED: 11/28/9511 :10:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 125 I 

-- 0015 



9613Ll77 .. 2008 
Quanterra 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0823 

LAB SAMPLE ID: 51131106 MATRIX: SOIL 

CLIENT ID: B0GL86 DATE RECEIVED: 11128195 11 :10:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR ( 2s) ERROR (2s) MDA UNIT YIELD NUMBER 

RA-226. 5.24E-01 NIA 1.2E-01 NIA pCi/g NIA RD3219 

PU-238 0.00E+00 0.0E+00 1.2E-01 1.13E-01 pCi/g 69.20% RD3209 

PU239140 -4.16E-03 5.9E-03 5.9E-03 1.74E-01 pCi/g 69.20% RD3209 

U-234 3.98E-01 2.SE-01 2.SE-01 2.35E-01 pCi/g 81 .30% RD3234 

U-235 2.68E-02 7.1E-02 7.1 E-02 1.76E-01 pCi/g 81.30% RD3234 

U-238 4.B0E-01 2.6E-01 2.BE-01 1.99E-01 pCi/g 81 .30% RD3234 

CE-144. -8.79E-02 1.5E-01 1.SE-01 2.27E-01 pCi/g NIA RD3219 

CO-58. 1.58E-02 3.4E-02 3.4E-02 5.87E-02 pCi/g NIA RD3219 

CO-60. 5.35E-01 6.BE-02 8.6E-02 NIA pCilg NIA RD3219 

CS-134. -3.70E-02 2.SE-02 2.SE-02 3.93E-02 pCi/g NIA RD3219 

CS-137DA. -2.05E-02 2.BE-02 2.BE-02 4.39E-02 pCi/g NIA RD3219 

EU-152. -8.33E-03 6.9E-02 6.9E-02 1.13E-01 pCi/g NIA RD3219 

EU-154. -2.25E-02 8.2E-02 8.2E-02 1.33E-01 pCi/g NIA RD3219 

EU-155. 1.09E-01 7.7E-02 7.BE-02 1.22E-01 pCi/g NIA RD3219 

FE-59. 3.56E-02 9.4E-02 9.4E-02 1.62E-01 pCi/g NIA RD3219 

K-40. 1.86E+01 1.1E+00 2.1 E+00 NIA pCi/g NIA RD3219 

MN-54. -8 .07E-03 3.0E-02 3.0E-02 4.96E-02 pCi/g NIA RD3219 

RA-224DA. 4.15E-01 7.3E-02 8.4E-02 NIA pCi/g NIA RD3219 

RU-1 06DA. -1.30E-01 2.5E-01 2.SE-01 4.10E-01 pCi/g NIA RD3219 

TH-228DA. 6.35E-01 1.SE-01 1.7E-01 NIA pCi/g NIA RD3219 

TH-232DA. 8.22E-01 2.4E-01 2.6E-01 NIA pCi/g NIA RD3219 

ALPHA 2.90E+00 3.0E+00 3.0E+00 5.22E+00 pCi/g 100.00% RD3222 

BETA 3.28E+02 8.4E+00 2.3E+01 2.59E+00 pCi/g 100.00% RD3222 

SR-90 1.44E+02 6.1E+00 2.6E+01 1.45E+00 pCi/g 82.60% RD3204 

... 0016 



96 J3l)77 .2009 
@uanterra 

Environmenral 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

51131106 

B0GL86 

COUNTING TOTAL 

SDG: W0823 

MATRIX: SOIL 

DATE RECEIVED: 11/28/95 11 :10:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR (2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: ~ 

0017 



'Jeuanterra 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order No (sl : C,111,I I 

Lab Samole Numbers or SDG: vJ0'3o 3 
Method/Test/Parameter: f); - 1 ~o 

Review Item 

A. Calibration ,. Is the cal ibration documentation included where aoolicable? 

B. Sample Analysis ,. Are the samo le Yie lds within acceotance criteria? 

2. Were aU sample holding times met7 

C. QC Samples ,. Is the Blank Yield within acceotance criteria? 

2 . Is the Minimum Detectable Activity for the Blank result :S the 
Contract Detection Limit7 

3 . Is the Blank result :S the Contract Detection Limit? 

4. Is the Blank resu lt greater than the Contract Detection Limit but the 
Samole result less than the Contract Detection Limit7 

5. Is the LCS result within acceptance criteria? 

6 . Is the LCS yield within accept1mce criteria? 

7 . Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit7 

8. MS /MSD resu lts and yield meet acceptance criteria? 

9. Dupl icate sample results and yield meet acceptance criteria? 

0 . Other ,. Are all nonconformances included and noted? 

2. Are aU required forms filled out? 

3 . Correct methodology used? 

4. Transcription checked? 

5. Were all calculations checked at a minimum frequency? 

6 . Units checked? 

Comments on any "No" resoonse : 

/3 rf ( 
.SO I<.--

Yes No NIA 2.,. Level 
(✓) (✓) (✓) review 

(/) 

..,.,,-
i..----

../" ----
/ L.,.,,-' 

~ .....--

/ 
.......,.. 

. 

/ .....--

__,,--- -
-----

i.--

/ ,_... 

..,,,,,,...- '--"' 

--- i.---

.--- '--"" 

,_./ 

---,-,- (.,.--' 

/ ,__--

~/(__ 111--- I/ ---
<--" 

Date : _/-...,...-../....,.-0 -3""---"C,~_ 
Date:-~\ /-"-'Ji±""-</'---Q=b._~---

0022 



Project ID: 

Sample Numbers: 

Tests: 

Matrix: 
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE 1 OF2 ·"' . •'•~ 

~\ 

.. 
, .. -...---.. . -~ """~~~~~~~ ... ~~-;~. ~·- LOO#: RD-9,-_______ _ 

D H-b-:; -- NCM Initiated by: ~~ rf,1 A I · ,. 

·s n 311 _ei t, oi:;· os ·,,-,,! ---- - - ---- - / , u ·· ---:.:··.:·--~- _. 
P,~ ,7 ti ' . -l. -

7 
;- -· 

J Analytical Area (check appropriate area}: ----- ·-··.---- -- -···--- - - - ·------ ~- ----- ----- , 
l 

~ i Q Sampie-control . . Q GC - - ·-:-- ~ : , Q Wet chemistry .. -·--·--- .. --~review ··· 

~dioc~~~-suy ·- .. -~- ; l Q Organic preparation --- - :::~ · •.. : q -fn>Cc=:··:;.::,_ . \- : .:--~-.: =-= Q Metals --. 
. . . . .. ___ _::_ . ~ -~\J ~!\~~ !lUZli1 

} Q Inorganic preparation Q GC/MS _, __ , Q Reporting Q Bioassay · ., · ' "' ' 

E 
~ 

Nonconfonnance (check appropriate area): 

Holding Time Violations (exceeded by -. .. ·- -days) · - --~~ 

Category I: Laboratory Independent · ·- ··- ··- --· -----· - -·- *·­

• I. Holding time expired in transit - ---------·--· ----·· - - · 

Q 2. Sample received > 48 hrs. or 1/2 holding time has 

expired _ . :. -::..-- . •: -. :::.:_-::-:· .-.:: .:.... --:·::-: -•:-:::.:- -·.: -

i Q 3. Test added by client after expiration 
·, 

Quality As.s11rance/Quality Control 

Q 17. QC data reported outside of controls 

Q 18. Incorrect procedure used --· 

Q 19. SOP intentionally modified with QA and T~h;approval 

Q 20. Invalid instrument calibration 

·, Category II: Laboratory Dependent - ·- . --· - · -- .. ... -·-·. Q 21. Insufficient sample received for proper analysis 
~ Q 4. Instrument failure -- •-· -· ------ --- . -- -- . ... - - 1-li-11_corr_e_d_o,-L-n-co_mp_kt_e_C_uent_· -D-en-·v_er_ab_le _______ _ -__ - _-__ -___ - '.-t 

! 
1 

Q 5. Analyst error ------ ·····- ·---·-~ ---···- -·----- --•-- Q 22. Hardcopy deliverable error . .. __ _ . __ . _______ ; 

;. Q 6. Login error .. · .-~- .. ..- - ·--.·=,:::-.-:-:::.~- .• --.~-~ ~::: :::: ... - Q 23. Electronic deliverable error 

Q 7. Miscommunication ·-· .. .... __ _ 

Q 8. Other (complete description required) 

Category III: Analysis Reruns (QA/QC) .. -.·- ··· ---~ ,: .. ··. 

Q 9. Surrogates 

Q 10. Internal Standards 

Q 1 I. Spike Recoveries 

Q 12. Blank Contamination 
Category IV: Analysis R.eruris (ConflnnatiOn) · ·~ · ~ ·· ·· - --· - - _ .. 

Q 13. Second column ... · · · ·--- ···----- ··· -· · 

Q 14. Contamination check ·- ·· ·-- ~ ------, · ,-- ~ · -- · · 

Q 15. Confirmation of matrix effects 

Q 16. Other (complete description required) 

Notification (check appropriate area}: 

Client notified by (name and date): ________ _ 

Q in writing Q by facsimile 

Q by telephone Q other (explain) 

Project Manager (signature and date): 

---------------------Reported detection limits elevated due to: 

~- Sample matrix 

Q 25. Insufficient sample volume 

Q 26. Other (complete description required) ... .,..., 

y[-,21. Otlier (specify): (_) 'cJ-..x;,&.__,,, ,ALAJ, i..J --"--7...V 
'L la?),~ ~- •-~" ¼ t'~/f)rr-,-y\.,JL m :1)t7tr 

Comments/E,,lanation: V 

c.l? U'_ /rd/ .....,..~ -M-,a..,.....4-~ d--,_ . -~ -1--f->_m __ 1)--~-

Client's name and response: __________ _ 

Q process "as is" 

Q on hold until 

Q re-sample 

• other (explain) 



QUANTERRA LABO RA TORY NON CONFORMANCE MEMO (NCM) 
PACE2 OF2 • -· ·· 

· ..... .. •'.• LOO#: RD-95-_____ _ 
t"· ::. 

·~ . .---------------------------------------
f Corrective 'Action ~ .. ~= f 

· - ~- ~- ,::,..~.,:. .. -. .... ... __ !,..... ___ "" ., .. .. #_ - .... ~.,, .... - ..... ,..._ 
. ·' .. ·.::; ; _-.... ;_ ' ..,..... ____________________________________ __,. 

, Root CallU Initial and date: ~ /-/~-96 · 

.. ~ Sf::-roCc ~~aL ~Ji"·z;.o ~:o. b--:--4 £/2L Srx~J, __ ,u_:k/J 
-.~. -i «7 7>-U:?::::, ./ cl ~ 7 
t ll ·~;-., . ._ .. ,_ - •. _ _ .' •. •~· --. ·-·- • - - - - • -· ·· •. ,.1,,.1 - · .- • .:.. -.. .:.::.~ -- ~ 

T:J a-;C=o="=t!=cti=.V=t!=A=ctio=. =~=·=• .. =·~=; =~~:=. ==========="=•; =·=· =·=··=· ==·· ·===Ini==.tial==an=d=D=a=tc=:==.=. -=~=.:·J==•~='1)=L=/=-=/=t!=-1i=(;==· ·'=, ~='''="J=' =· .. =.: =·--=·· =;.._r=·:....11 

:~· L b~ '\.:cc..:..__~ w--i }(_ Ir\ vA-1 . AL-<.L-J~ -:.- .1._; .1 II . ,~ .i' -. ·-~ ,, _,. ·: .••. 

~ 

; 5.~G -/Fol · ~:-35 ?±v!t 2Lt1i219 =~-14-;,cL . · ·· ·· 
: "\~4. #02--1o.3._ ~lZ CL ~lli.--~~ .~ti=±cf~ 

~~7t4&-::4!. ~~ ~ /-/l-9Co 

j Responsibility for performing CA assigned to: 
( 

Actions to prevent rttC1UTmce Initial and Date: ______________ _ 

~ l First Level Supervisor: Date: _""7-,1._--'/._(J_-~'J=(i __ _ 

Responsible Manager: -~'...,,L.!.'---ilL/.~~~:::::::::::-===----------- Date: _ ~_·/ ~_/_2_/_9-"'-~---
• .-.-------------------------------------t 
f.. Quality Assurance Review 

0 Anomaly 0 Deficiency 
~ 
! · 0 Further action required: ____________________________ _ 
I. ; 
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Quanterra 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order Nots) : 51/31 ( 

Lab Samole Numbers or SDG : W O '? if" 3 

Methodrrest/Parameter: V -l S,o 

Review Item 

A. Calibration ,. Is the cal ibration documentation included where aoo ticable? 

B. Sample Analysis ,. Are the samole Yields within ac ceotance criteria? 

2. Were all sample ho lding times met7 

C. QC Samples 
1 . Is the Blank Yield within acceotance criteria? 

2. Is the Minimum Detectable Activity for the Blank result :S the 
Contract Detec ti on Limit? 

3. Is the Blank result :S the Contract Detection Limit? 

4. Is the Blank result greater than the Contract Detection Limit but the 
Samele result less than the Contract Detection Limit7 

5. Is the LCS result with in acceptance criteria? 

5. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Li mit? 

8 . MS /MSD results and yield meet acceptance criteria? 

9. Duplicate sample results and yield meet acceptance criteria? 

0. Other 
1 . Are all nonconformences included and noted? 

2. Are all required forms filled out7 

3. Correct methodology used7 

4. Transcription checked? 

5 . Were all calculations checked at a minimum frequency? 

5. Units checked? 

Comments on any "No" resoonse: 

SHI 
So/C 

Yes No NIA 2"" Level 
(✓) (✓) (✓) review 

(/) 

./ ..__.. 

__,,,- -
/ ----
.,,,,..-,-- .....-

/ 1.-.-' . 

/ ...--
,,.,--- -

.,,--- ......... 

/ '--" 

/ /...,/ 

--- L.---"' 

----- .....,... 

/ -
/ ..-
/ .._/ 

c; /<- /J1JC.. 

--- /I--
.,/ 

,_./ 

Date: -+/-:---'-/j_c:'_,,...._7_C"'-----
Date : __ ' 1+/.._.Jc: ...... /_Cj._.(g....._ ___ _ 
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QUANTERRA LABO RA TORY NONCONFORMANCE MEMO (NCM) 
. .·.;, PAGE 1 OF2 

l· .:;..: 

·-· . ·. LOG#: RD-95-_______ _ 

? -., ..... 
-· Project ID: 

Sample Numbers: 

Tests: IA 
. ) J 

,.• ,.,..~'•: 

. 
- ."', of, Matrix: 

io _- . . , ~ . ,,c .. : , ,,, . -

(.11 . _\\. ~-· \ - .. - ·: 

,,_ . 
Analytical Area (check appropriate area): - -~-- ~~;, :- - ------ .. · - -- i 

-~~.:· -! Q Sample contrcil ---· --·- --a -GC- _ < _,_ .. :: ~ _ -'.t.If:~-0 ·wetc hemisuy--· - ~ta review -· · i /~~-J Q Organic preparatloo-··· -::·-:- _--:.::::QHPLC-:::-·---.:. ______ o· Metals . : - diochemisuy ___ - -~--
: -..> i· ., :. ,_ ·, . :,~.}f} ha,,.. ~iZt:tl . ·, .: : :· ; . ;.;.~~-i-• .' j ' 

t Q Inor-ganic preparation·- -~-- ·a -GC/MS- _ -~-· . . : _-, ._\ : Q Reponing Q Bioassay . ·: ... - ·. t .. , - ·-,. . 1t, • ··- . • · ..... t ~--------------------------------------------1 
Nonconformance (check appropri·irt~· area): - .. ~ -~~:..--_ · -- ___ __ _ __ ... '. · . 

. ' t----------------------..----------------------1 
Holding Time Violations (e::cceeded by ·-· · "'·days) - ··- -_ Quality Assurance/Quality Control · 

Category/: Laboratory Independent - - - --- -·-- -·- ·· • 17. QCdatareportedoutsideofcontrols 

Q l . Holding time expired in transit - - -· ~----- --- ----- Q 18. Incorrect procedure used - · ... _ - ·----·-·- -

Q 2. Sample received> 48 hrs. or 1/2 holding time has ---- Q 19. SOP intentionally modified with QA and T~ti.·approval 
-- - expired -- --·:::.:::. :::.--:-:...:.--::::-7'...:---::: :.·.::.-:::- .::.·:-::::::::::=:.--:- -- ' ·=· ----- ... ~:::· ----~ 

i Q 3. Test added by client after expiration 
. . : ;/ .-.. : .. · _ _:""_;; ~r.; Q 20. Invalid instrument calibration ~ ~:• l . ._ ....• 

i Category II: laboratory Dependent --· --·--·------ Q 21. Insufficient sample received for proper analysis . .. 

;: ·· :, Q 4. Instrument failure - · - __ .. -- - -----·-- - - ·- ·- lnco"ect or Incomplete Client Deliverable ·-- .. __ ~-- __ 
. • .. 

. /"-;. ' Q 5. Analyst error - ------ --- - - • - • - . '"· ----;;.__ Q 22. Hardcopy deliverable error --- --·-- · .. ______ ... __ , 
.... ,~· .,. Q 6. Login error -.·.:.' -;::.::::=::==:::.:.: . . ·;:;.--::::-·.;;:· :: •• :-::.::::::;:===t..::Q:..:2::3.~E~lectr~~om~·:.c~d~eli~·v~e~rab~le~e~rr~o~r---~-:.:.--=:..::.....:..:::.:·::.:· ·:.-·:.:--___:--~ 

} Q 7. Miscommunication . --- .. . . __ .......,· \, ··- ·-·---- . _ .. ___ :_::._-::-:..: 

' l Q 8. Other (complete description required) 

.- Category Ill: Analysis Reruns (QA/QC) 
, 

Q 9. Surrogates 

1 Q 10. Internal Standards 
1 
1 Q 1 L Spike Recoveries 

CJ 12. Blank Contaniination - --·- . - ..... ·- .. --- -- --- ---- -- - --- ---

Category IV: Analysis Reruns (Confirmation) 
Q 13. Second column -- ·- ... . .. . - ·-·-·- ... - ·- .... -· 

Q 14. Contamination check 

Q 15. Confirmation of matrix effects - ---- ----- -- --· · 
·-· · - · ··- .,_,, _ •• -·• · ... · ~..-.: -u:>t. ~ 'f"" - •• ., ~ ..., ...... ~- •.;.• .• 

Q 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ________ _ 

Q in writing Q by facsimile . _ _ ... __ 

Q by telephone Q other (explain) 

Project Manager (signature and date): 

Rq,prted detection limits elevated due to: 

cri4. Sample matrix 

6 'is. Insufficient sample volume _·· __ ,. _-

Q 26. Other (complete description required) 

Comments/Explanation: ___ l ________ -__ _ 

Client's name and response: ___________ _ 

Q process "as is" 

Q on hold until 

Q re-sample 

Q other (explain) 

'-



9613~77 .. 2015 

QUANTERRA LABO RA TORY NONCONFORMANCE MEMO (NCM) 
· ·- PACE20F2 ·,-,.,_l.l( : :.~J .' .. ' . .--. :"' ' :'- ~' ·, 

LOO#: RD-9'·------

• • -- •• •- , •' .. i;. --A , ,,h_ • •,., "S;, '...' <,> • • .. I • .__._ ,,, • !' • ...:::!...!..C, i 
... , .! , ·: . -· - --- - ' ·.1t,,, ,.;; • • .. I..., ~j ~ -· 

' ~ 

~ a..:.:Respo~=ns=1=·b=ili::.::ty:...:fi=o.:..r pe~rfi=o.:.:nmn=·~g-=C:.:.:A:..:ass==ign:::::.:ed.=..:.:to:.:..: ===========================-1' 
~ ... , . t 

. · 1 . --·. -- - ---- .... _ .. . ' 

Ir• l-============::;;===::;::;.=============~===========:=:=-1: 
: First Level Supervisor: _ _:::..:,il.~LLJL~~~:'::::::::~::::::::...-----'-(J..t:.:J./.:!.-/.!..(-.!..:.f (i Date: /-/2;:J-? c;; 

} Responsible Manager: _---4......,.__ ......... ..._ ......... ~..__-=------------ Date: / b-&? { .,._ _______________________________________ ___ 

Initial and Date: ______________ _ 

- ! 

I Quality Assurance Review 

a Anomaly a Deficiency 

Q Further action required: -------------------------------

Verified 
Q Cannot Verify (specify reason): __________________________ _ 

Nonconformance Memo 
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(}puanterra 
E,n,ironm,ntal 
~ 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order Nolsl: Cu 7, / / 

Lab Samele Numbers or SDG : WO ~d.s 
Methodrrest/Parameter: r...Pt/1/l MA 

Review Item 

A. Calibration 
1 . Is the calibration documentation included where acolicable? 

B. Sample Analysis 
1 . Are the samcle Yields within acceotance criteria? 

2. Were all sample holding times met? 

C. QC Samples 
1 . Is the Blank Yield within acceotance criteria? 

2 . Is the Minimum Detectable Activity for the Blank result s the 
Contract Detection Limit? 

3. Is the Blank result :S the Contract Detection Limit? 

4. Is the Blank result greater than the Contract Detection Limit but the 
Samole result less than the Contract Detection Limit? 

s. Is the LCS result within acceptance criteria? 

6. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

a. MS/MSD results and yield meet acceptance criteria? 

9 . Duplicate sample results and yield meet acceptance criteria? 

D. Other 
1 . Are all nonconformances included and noted? 

2. Are all required forms filled out? 

3. Correct methodology used? 

4. Transcription checked? 

s. Were all calculations checked at a minimum frequency? 

6. Units checked? 

Comments on an::t "No" res12onse: Z-11/c/ns i11d"-J!~ 

!31-f ( 
.JotL 

Yes No N/A 2"" Level 
(✓) (✓) (✓) review 

(✓) 

/ ....,....... 

,..,.,----
1..--" 

_,/" ,_...-

~ .......--

~ ......-
-

/ --
---- -

------ --- -
/" t-,,-

_,,/ 
L--' 

_./ ....---
...,,,,.,.,. ......--
_,,,,,,.,.. -
/ -c, 1, '1lJ::_ -- I --
~ 

----

Date: /- / tJ- ~{;: 
Date : 

1 

1/1'0}96 
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- : : \" 

. . 
Nonconfonnance (check appropriate area): 't ; - • j 

1-----------------------,-----------------------1 
Holding Tune Vwlations (exceeded by · ----·days) ... . · Quality Assurance/Quality Control 

Category I: Laboratory Independent ------ ----- ·- .. · a 17. QC data reported outside of controls 

0 l. ·Holding time expired in transit ------- · ·---- Q 18. Incorrect procedure used - -- --

0 2. Sample received> 48 hrs. or 1/2 holding time has ------- - - Cl 19. SOP intentionally modified with QA and T_ech;approval 
expired .. _ . . • - .... : .. ::·-:..:--=.. .. ::::.-:.-::.:=:.:::::..-:-:::::-.:=:::-:-:: _ .-- ~ · 

0 3. Test added by client after expiration .: c;C ,;,i.;:; ;_;::·.=1r: Q 20. Invalid instrument calibration • - ,.,_,ll, ' • .. ·- _.._, 

Category II: Laboratory Dependent . - - --- -·--·--·- Q 21. Insufficient sample received for proper analysis 

0 4. Instrument failure -- --- - ---·-- bu:om!d or Incomplete Client Deliverable ...... ___ __ _ _ 

Cl S. Analyst error - -·· -- ~ --- Q 22. Hardcopy deliverable error _ ___ _____ ______ ____ _ 

0 6. Login error _ .. --- ··- -·--------·-- --------- .· __ Q 23. Electronic deliverable error __ _ ... ___ _ __ 

0 7. Miscommunication ___ __ . ~rled detection limiJs elevated due to: 

0 8. Other (complete description required) - ------- )!(24. Sample matrix - -

Category III: Analysis Rerun; (QAIQC) _ · ··· ::-- -· - ·--- -·---
1 )1::2s. Insufficient sample volume · 

· ·-- ,~ • ·1 - _ ... ,_ . •4~ ... .. .,_ .. ~-

Cl 9. Surrogates a 26. Other (complete description required) 

Cl 10. Internal Standards _ )it27. Oth°ilspe'!M: I» /Jmlrv- f dY~.e, 1?11~ t, 
0 11. SpikeRe_coveries , ... · · Mb½Y ~ W > CL-- .- ~ 
Cl 12. Blank Contamination 
Category IV: Analysis Reruns (Confirmation) 
Cl 13. Second column --·- -- -·---·-- - -- --- ---- ·---

a 14. Contamination check 

0 15. Confirmation of matrix-effects --
Cl 16. Other (complete description required) 

Notification (check appropriate area): 

Comments/Explanation: ____________ _ 

Po I-== !!1u c;t/l ~y;;~, P-~t;jJ - RV\ toe., J £4 ft;2-
r~ l~tf I £1,tti:;?

1 
f< tt-z-'-lt) -rt,:._ ,._,,-,__a-) fl --z__s 7--

Client notified by (name and date): _________ Client's name and response: ____ -_______ _ 

Cl in writing ·--a by facsimile - - .. . ---- ... --- a process "as is" _ Q re-sample 

Cl by telephone . ____ .. a other (explain) __ ___ Q on hold until a other ( explain) 

Project Manager (signature and date): 

.. - - ': 

L 0029 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
·•· ·PACElOFl · - 1 n: '~'/ • ,•,n ' "',I~- ,< · •• . , ,; ' .-..< , .Jl '• •. ;~ -. ... 1 -"~.--:-:..::.1. t • ;.,--. . .,,. ' I_ 

t· m ·t . at, . . ' .. --q 'P 
A -· . • · • : - ~ • .: • : •• - ·.-·~--: • LOO#: RD-9i .. :· ;· ,. . , ---,--=-,d-,-----

.. 
,..._;·· 

. ,' 

-.~ 
-. · I 

Responsibility for perfonning CA assigned to: 
- ' i 

-- • '~-- .,; ~ ••• J •• 

\ t r; :: ; Initial and Date: ______________ _ 

.. I " .r i ~ - ,-
. J 
:. J .... ... , .. •, •. ,• ( 

-·-::-::-· -. ----------- ----- -- --.-~ ·.7 

~-· ' ·-=====-- •=·•·=;::"~-=::--,.:=·• =·---=·~--=··• =·-=···,=\',. ·=========-I } - ··--• .. : ~ .•. , ... , ., .... , .. -- . •·· ,.. \ ,, -· ; 
Date: 1--- /tf--JG 

Responsible Manager: _..J.c.'.=:'.....:.........,.L/L,'./.Q:.:::U:~~==:::::::::_ _______ · .,_~ ,- ': ~ r. ·/ fa :;;./9t, -~-------------------------------------_, i f :!;surance ~ -Cw - --- ~•~ :_~',-~ :: '.: 

~ · Q Further action ·required: · - ·-- ·. .... .. . ... . · -·- --- -·- ·- --
q 

a Deficiency QRerun ,. ,. 

. ' .. .,: ,c . .., i 
!.:, :", \ 

. .. ,; 

Assigned to:_"°"" ___ ~,,.__,....,.~'--.....----------------------,.---,-----

Corrective· Action Verification 
... _,._ 

... . - .. -,, . 

?v;'rified •1 •• ; ' .. . . 

Q Cannot Verify (specify reason): __________________________ _ 

.. .. 
t..,•c · ._.,. , • c.•4,..,• •-• .. - ... . -·· ~.,L-•~· ~.~ ... . 

'- 0030 
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QUANTERRA LABORATORY .NONCONFORMANCE MEMO (NCM) 
. PAGE 1 OF2 

. .. :I .f•cX..~ ... ! •,··-· 

r_i.~.f -- ~~ -
, ), r~·- .- ......... ••--~ ...... __,,,._~ ... ~ .._~, ; .... -
.•} t .------------~~~---------------..,,,.-~-----------,,?, ! 

.J j 
l 

Sample Nwnbers: 

~\ :_ ... c.. .. _ _. Tests: 

Ma • \.. "'" .&- -,_.'.\~ , ,-, r----~ •.#..'",:;i, ,:. i'' \ . l '\ ..,1 ' •• \ ] 1\ • (.,3, . .. •~\..~--- ~ - -· ·-· -· . . tnx: . ,~ ,-{'. •><• ~ - • ,. - • • • ' 

/,'\: i ' ,, ') ·• -,· , _:..l, ·, \i .\'1,.. ~ \',-..:;_, I :'.t. \ •. ,. - ·• t 
. ' • ,, -l: , , · . • ~!?... • .-~) ~~-t\i'i, ........ Sf" ~ ___ _ ... : ,_ -,.-~t ... ,.;_:-~-.~ -~1.. ; 

,'.;.~-~ ~ Analytical Area (check appri>pnate area : --~:-; .... ~~·•:~~,- · ·- · · . . . . . $ 

·.il~ ,j ---- .. ... _--1.,-,,_~-,c:-.\."?~ .-" "'':t. 'J'.~':.!l~:it?L·,:._ -'i),'{~"::':.: ,.· .. ·.,~-- ··_:\·.::f·~.'_2-J_~····- ~ 
~ ~;- J O Sam~le.contr~l~ .. · :· ... ·.:::_~:;~t ·-~H~Ss:_\. ·"'-~-· -~:i-.~-~~ir\Vt.~_':J _~etch~nustry , . ·; · atareview~, \>-'· , 1__ t 
/1< t a Or anic r aratio~.:_ _ _ t:5._- Q HPLC --- . ·< --~::.-::.·..:,~ a Metals ' ~ ~diochg- , :c.·-' -~'==-~ 
.,.,," i _8_ - ··· p_ep ____ . _____ ._._ ..... · __ ·,.:-..._.,-_._ :...s: __ :· "· _:_ ---· .. ·_·· ~.f&."-'r, _·.1;,:i_~., t._:.,.wt!_ .r . IIllSUy ,.,. i ~.·1:.11..... t - -- ' . :;:r.- '!'"ht . !."".,. .:· .... '" ·• ' . • :·~.J."";,:'\"-:{\... 4 . - a Inorganic preparation • GCJ¥~ ,. .JP>~-.'/\ : __ · .;- ;: . Q Reporting . • Bioassay ; , - · , ·~t·'l .,_ __________________________________________ ....,. 
:~;-~· l 

:~ .. ' i 
;.,.. 't 

/';-l 

. -· ~ / . __ :·::¥, ·."i.i • . ~ . 
Nonconformance (check appropriate area):· ·.: ... .. ..::_: .. :.. ___ __ 

Holding Time V-w/ations (exceeded by_ .. _ .. ·_· __ ilays) ··- -•··· 

Category I: Laboratory Independent .. . --· . - - : .. _ ·- --

0 1. Holding time expired in transit -- ··-- --- -:--, · -· --

0 2. Sample received > 48 hrs. or 1/2 holding time has 

expired --·-- - ___ ... . ·--·- ··- ··-- ,--.-,:. .. . -···· -- ·•·-· 

Quality Assurance/Quality Control 

Q 17. QC data reported outside of controls 

Q 18. Incorrect procedure used 

Q 19. SOP intentionally modified with QA and T~h,,"approval 

f a 3. Test added by client after expiration 
~ '.: j • 20. Invalid instrument calibration ·-

Category II: Laboratory Dependent --- ·-- .. . ,. ---··---- ··-- Q 21. Insufficient sample received for proper analysis . .. -· 

Q 4. Instrument failure - ·- --- - -- - . ..;.....::_ __ , __ ___ : .•.. . lnco"ect or Incomplete Client Deliverable -· . -- -- •·-·- · 

Q 5. Analyst error ·- -- ----~·.:..-··-.+~;.,_ :--- • ---- Q 22. Hardcopy deliverable error --·-- .. --- ·. - · - · •---- l 

Q 6. Login error -· - -_ _. ... ··-····~ --:_:;;f;+~--;--,-• L. Q 23. Electronic deliverable error - -:".::-:.·-:-:::-::'."..::. 

Q 7. Miscommunication -~~ .,. - - --~·~- "T"··_ .. . ··· ' .. 
Q 8. Other (complete desc:i~tion required) 

Category Ill: Analysis Rerun; (QA/QC) _ ,. ·_:.·=-~: , . :.:.,--: :::::~-~::. 
Q 9. Surrogates 

Q 10. Internal Standards 

a 11. Spike Recoveries 
'7"" -..,. ~' .:\ .~ , . 
\. "• ~ ' • •.,,.. •• - • l 

Q 12. Blank Contamination ·- · 

Category JV: Analysis Reruns (ConfirmationF ·-·. - . ··- . - - - ·· 

Q 13. 

a 14. 

a 15. 

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

Q 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ________ _ 

a in writing • by facsimile .. 

Q by telephone .. • other (explain) 

Project Manager (signature and date): 

Reported detection limits elevated due to: 

Q 24. Sample matrix 

a 25. Insufficient sample volume 

Q 26. Other (complete description required) 

Q 27. Other (specify):------------

Client's name and response: ___________ _ 

Q process "as is" 

Q on hold until 

6 

• re-sample 

• other (explain) 

..!...'.,' 
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QUANTERRA LABORATORY NONCONFOI_WANCE MEMO (NCM) 
· · ~AGE2 OF~.: , ,·;._i";·:;:~;._,l i:.JU1.!i.Tt":AUf) -. -

1....,-J'; 

.: ::,.:: '{ 
. ·'. LOO#: RD-95-_______ _ 

.~~r Corrective Action ... _-.6~-~~=~ .. ~.~~~~-~----1~· ~~:.~~-~~~ .... ':"~ "~-C~ A~~ ~ ~-----..... ~~ 
~ 1----------· .·_·1_'"-_'_· _'\_~_·_· . __ ._ .• .,..,_. _:Y_:.,t_.,;_: ._ .. _ ,_•. _..1_'.I>_: _______ _ . _.,_· _. _. _._ ._ •• _. """ ~r,-~_J _____ · .. _ ... a...-.;.· :=;;;;_.:___'. ·_._~<TI __ rY"'_-_,n_r9_, __ - ---t' 

. t 

·r .... - ·------ - -- -- · - ---------·-- ·----- - - -
• ,.i\-._·•· ' 

' 
• ' \ ·~ -

! . . 1: -" '. 

j Responsibility for perfonning CA assigned to: 
l 
I Actions to prevent rec11"mce . .. :;:; :.:· .. 

'Ir. • I ~ 

·• I 

Initial and Date: _______________ _ 

1.;-t"-; 
·:\' 4' 
.. ~;\. 

'\ .... 
.:~ 
:';I.';" 

~ 

. j 
! 

Date: · /-/0 --'JC, 

Responsible Manager: --:.....C.::::~....L..!~~~~::.....::::::::::::. _______ · ~' ;: t)~~ 'i. ~ /9~ 

Q Deficiency 

.... 

Assigned to: ---.J4---------------------------...._ ______ ....._ _ _ _ 
... 

QA signature: ->1-~~--""~.Je..V--E:....i.:;._;__;_ __ __:::__ _________ _ 

Corrective Action Verification 

~ 
... : --1 :.. ·.·::·· -:'! ;-·--. • ..... ~ ., .:. ? : 

.• · - • • .;.•4" ... _. • 0,•r- ,.-~ •J, -· ., ., ·~· .... , . ~, ................ ..... 

Q Cannot Verify (specify reason): __________________________ _ 

····- - .. ., ..... -··-··•· 
--~ •• • • • ~ - ~- # • 
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Quanterra 
E,mronm,,nta/ 
5"mces 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order No(s): <11-:,,11 

Lab Samele Numbers or SDG : IAJ\) 'Ii, d _3 

Methodrrest/Parameter: Al PhA 
Review Item 

A. Calibration 
1 . Is the celibration documentation included where aoolicable? 

8 . Sample Analysis 
1 . Are the samele Yields wit hin acceetance criteria? 

2. Were all sample holding times met? 

C. QC Samples 
1 . Is the Blank Yield within acceetance criteria? 

2. Is the Minimum Detectable Activity for the Blank result :S the 
Contract Detection Limit? 

3. Is the Blank result :S the Contract Detection Limit? 

4 . Is the Blank result greater than the Contract Detection Limit but the 
Samele result less than the Contract Detection Limit? 

5. Is the LCS result within acceptance criteria 7 

6. ls the LCS yield within acceptance criteria? 

7 . Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

8 . MS/MSD results and yield meet acceptance criteria? 

9. Duplicate sample results and yield meet acceptance criteria? 

D. Other 
1 . Are all nonconformances included and noted? 

2. Are all required forms filled out? 

3 . Correct methodology used? 

4 . Transcription checked? 

5. Were all calculations checked at a minimum frequency? 

6. Units checked? 

Comments on any "No" response: 

Form No: LS-038, 3/94, Rev 2 

/jl-f- ( 

<..')0/'-

Yes No N/A 2"" Level 
(✓) (✓) (✓) review 

(/) 

X 
x 
I\ 
X 

'i -
X 

)L' 
/( 

X 
)Z 

>< 
)( 

/ 
X 
x 
4t----
'x 
X 

Date: (z_/sJq5. /-/t} -ytt, 

Date : ===\ /=/c)==/q=(r7:I =7========== 
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Quanterra 
E,mronmrncai 
Sa-ric-e, 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order Nols): <,,--.,) I 

Lab Samele Numbers or SDG : \,JD ~d 3 
Method/Test/Parameter: "'•e""i"'P> 

Review Item 

A. Calibration 
1. Is the calibration documentation included where aeplicable? 

B. Sample Analysis 
1. Are the sample Yields within acceptance criteria? 

2. Were all sample holding times met7 

C. QC Samples 
1 . Is the Blank Yield within ecceetence criteria? 

2. Is the Minimum Detectable Activity for the Blank result :S the 
Contract Detection Limit7 

3. Is the Blank result :S the Contract Detection Limit? 

4. Is the Blank result greater than the Contract Detection Limit but the 
Samele result less than the Contract Detection Limit? 

5. Is the LCS result within acceptance criteria? 

6. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

8. MS/MSD results and yield meet acceptance criteria? 

9 . Duplicate sample results and yield meet acceptance criteria? 

D. Other 
1 . Are all nonconformances included and noted? 

2. Are all required forms filled out? 

3. Correct methodology used7 

4. Transcription checked? 

5. Were all calculations checked at a minimum frequency? 

6. Units checked7 

Comments on any "No" response: 

Form No: LS-038, 3/94, Rev 2 

(l.,H- , 

sot<-

Yes No N/A 2"" Level 
(✓) (✓) (✓) review 

(✓) 

'>( ..--

X ....-

X -

X -
X --

X ----
y ---

y ....----

V ---
/' -

X _,..,, 

X ----
x ----
x --
V _../ 

41<... --✓ --x ._,,/ 

Date: -----t..::e,~u..,.,.,;+~4}....L..:..~)..___1 _ 

Date: -.J.+1/....:.1..,,._l}_._a....,_ l"""-------
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Quanterra -
£..,_ 
s-,;a, 

ITAS Data Review CheckJist 
RADIOCHEMISTRY 

Wori< Order No{sl: S\\ ~1' 

Leb Semole·Numbers or SDG : u:)¢'8;;)3 

Method IT est/Paremeter: St"'-9.a 
Review Item 

A. Caltbr• tion 
1. Is the celibretion documenterion included where acclicable? 

B. Semple Analvwi• 
1. Are the semo1e Yields within ecceotence criteria? 

2. Were ell semcle holding times met7 

C. QC Semplea 
1. Is the Blenk Yield within acceotence criteria? 

2. 11 the Minimum Detecteble Activity for the Blenk result s the 
Contrect Detection Limit? 

3. Is the Blenk result s the Contrect Detection Limit? 

4. 11 the Blank result greater than the Contract Detection Limit but the 
Samele result less than the Contr11ct Oet11ction Limit? 

5. 11 the LCS result within acceptance criteria? 

e. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contrect Detection Limit? 

8. MS/MSO results end vield meet 11cce0t1mce criteria? 

9. Ou0lic11te semcle results and yield meet accectence criteria? 

D. Other ,_ Are all nonconformances included end noted? 

2. Are 11II required forms filled out? 

3. Correct methodology used? 

4. Transcriction checked 7 

5. Were 1111 calculations checked et a minimum frequency? 

e. Units checked? 

Comments on ,my "No" resoonse : 

Analyst: __ _,.WA,.,U..t.d.J..,,....f __ ___::..t.:_.c.::~~~~:z_ ___ _ 

Second Level Review: _____ .::,,.,.;;;;;;~;:,~:.;;.....i;:;__....:;:.::.. ____ _ 

Form No : LS-038. 3 /94. Rev 2 

Yes No NIA 2"" LIVIN 
(✓) (✓) (✓) review 

1./1 

X ...... 

X ......--

v· ---
1' -
7-- -
1( ......--

y --
X ......--

l\ '--" 

'I- ......-

y__ ......--

1-
/ 

.......--

i 
,__-

';{ ......---

-< ----
rlM ----
X ......--

X ,_,..-

Date: ~«~'V1i...-.......6 _ 
Date: _

4
J ,il:.i..];;:..J0,1....1..::~.:__ ____ _ 
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QUANTERRA LABORATORY ~ONCONFORMANCE MEMO (NCM) 
PAGE10F2 q(, 

LOO#: RD-_m•---,---.-_.;......_ __ _ 

Project ID: 

Sample Numbers: 

Tests: 

Mattix: 

Analytical Area (check appropriate area): 

Q Sample control Q GC - -- · 0 Wet chemistry 0 Data review 

0 Organic preparation 

0 Inorganic preparation 

Q HPLC .: :- .·::::; _ ::..::::. -· .:.:.::-::_ ::-: :. Q Metals )( Radiochemistry 
· Q GC/MS -:~•~ • .. ::.: ,e:·::i':~'. 0 Reporting Q Bioassay - . 

Nonconfonnance {check appropriate area): 

Holding Tune V'wlatiom (exceeded by ____ days) 

Category I: Laboratory Independent 

0 1. Holding time expired in transit 

0 2. Sample received > 48 hrs. or 1/2 holding time has 
expired 

0 3. Test added by client after expiration 

Category II: Laboratory Dependent 

0 4. Instrument failure 

Q 5. Analyst error 

a 6. Login error 

0 7. Miscommunication 

0 8. Other (complete description required) 

Category Ill: Analysis Reruns (QA/QC) 

0 9. Surrogates 

0 10. Internal Standards 

0 11. Spike Recoveries 

0 12. Blank Contamination 

Category IV: Analysis Reruns (Confirmation) 

Q 13. Second column 

Q 14. Contamination check 

0 15. Confirmation of matrix effects 

0 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ________ _ 

o in writing a 
O by telephone a 

Project Manager (signature and date): 

Quality Assurance/Quality Control 

0 17. QC data reported outside of controls 

0 18. Incorrect procedure used 

0 19. SOP intentionally modified with QA and Tech. approval 

0 20. Invalid instrument calibration 

0 21. Insufficient sample received for proper analysis 

lnco"ect or Incomplete Client Deliverable 

0 22. Hardcopy deliverable error 

0 23. Electronic deliverable error 

Reported detection limits elevated due to: 

0 24. Sample matrix 

0 25. Insufficient sample volume 

0 26. Other (complete description requir 

Comments/Explanation: ____________ _ 

Client's name and response:-----------'--­

• process "as is" 

0 on hold until 

a re-sample 

a other (explain) 

OG36 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
. PAGE20F2 ,. ,;.M t ;, . . 

,- ' 

- ···--- -- - -- ... 

''!, ' - -=-- --~µ_.l~J.::::~"-"1,.J...Jl.~l4t:;j--!...U....--I..-c.:t..1o:~.::........::~...:.,_.a::1t.~4t'--~#(4.Jl...:::.......GL.....!..t.:.u..l.4../,)µa.1U:~5..,J..::,~-
·'• ,..t~ ~ 

.--~) 
cit . ~, . ... 

·• i • .... 

,.-­
. ' 
i 
1 

' 
! 'l . 

• . 

. ' - :---

Con-ective A.ctwn 

Responsibility for performing CA assigned to: 

Actions to prevent rec,n-mce t Initial and Date: 

i\t? ktl i-t> V V ft OCG-l II u Ytc- t · 

Responsible Manager: _.:::;_W,::_•_~m...:.J...._¾~g~=:::.:...::=.:::.: ________ _ na1e: __ /""/4_/....;.o2. ..... A~te~---

Quality Assurance Review 

• Anomaly ORerun 
• Further action required: ____________________________ _ 

Assigned to: --"'JY-:--~'-;-,,,:=f--6'7-~------------------+-~--,---­
j ... QA signature: ...a.,e~..:......i~~~~~~------------- · Date: ___,~~~~;__ __ 
~ 

erificd 
• Cannot Verify (specify reason): __________________________ _ 

,. 
. ,' 

I 
. ~ 

T--~===================================;;;;.I 
' :, ! ,.:.; ... 

• ' . ... • • -~ · ..... ., ~ J' .• ~ ' .,\.. , .... 

0037 



96 ~3LJ77 ~/026 
' 

CHAIN OF 

CUSTODY FORMS 

-- 0038 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page_of_ 

Data Turnaround 

Collector Company Contact 
W. S. Thomn<nn K. L Sykes I W. S. Thompson 

Project Designation Sampl ing Location 
l30INl1325N SI (Limited Field lnvesti2ation) 

Ice Chest No. 

Shipped To 
QUANTERRA 

Possible Sample Hazards/Remarks 

\ 

Spec~jling and/or Storage 

/ 
SAMPLE ANALYSIS 

511310 
SamoleNo. / Matrix• 

Field Logbook No. 

Olfsite Property No. 
NIA 

Preservation 

Type of Container 

No. ofContainer(s) 

Volume 

(Sc£- Z 
WD§J~ >q-~ II~ f:, 

Date Samoled Time Samoled 

1301-Nl1325-N Cribs 

El.rl275 

NONE NONE 

Glass Glass 

I I 

~ t.O~ ... 1.--
ml.lGJ)q : 60ml. 
II 

ICP Metals Radio-
Cadmium nuclides ~ 
Chromium (see note~ 
Lead Ill) ~ 
Nickel 

IOON 

NONE 

Plastic 

I 

20ml. 

Activity 
Scan 

k GOcrl-7 / / 'Soil ,, /oq /qt:;° f)q,g X X X 
2- '/ I!) 0 G-L 73 / I 96 I L /; / / 0 / q ~ 0 <t 2 (p Y. '/. 

7 

X 
3vP.ioC,L1s ./v$DtL '(/10/9, C>~Z~ y 't.. >< 
JJ v f:x>G,L 7'1 / JSt9tL ff/t,/'1'f 07<-I'> Y ~ y_ 
6 ,, R:,or--rl- ~! ./ £1'),i, rrlr,f c; < oq o 1 -x: Y:. Y 
{p 1/ ,':'rx~:,Lx~ v s,;f ,;/Ji, 11S- o?'Sl> 'I-- >< X 

Telephone 
(509) 376-8031 
SAFNo. 
895-089 
Method of Shipment 
Hand Carry in DOE vehicle. 
Dill of Lading/Air Bill No. 
NIA 

,,,,,,, 

:ml~~~~1::§1:•~l~!:lll1] hA<n'-' S~rint Names ~~~ec::L1::d~:~~~~~!~~!o .. alrha; iross beta; Sr-90; U-233,U-234; U-238; 

Relipg_ul~ By~~ ;./I' v - Qa\e/Tlme..- ~~ c::,µ,<-- Date/Time v;,cJ 7 l'u-23!1; Pu-239/240; Gamma Spec (to Include) -

Rall,(qu]1ir19J{97•: &"~ Date/Time / //() / Recyived By /] ,~, / y/f' t'falf, IIIIC" •I'<'--' ( 1/;ot1 Eu-154, Eu-155, Ra-226, Th-228, Th-232. 
/<,..,;, // ~~) ~ - ,L .JJ.,,,...., 11-::J • - r °"" -. - f?'-/A /,,Y / ,, / , , ,v /? //- ? 9'-9...:: I 

l/J:--~ //Jt')~7/,r,;,<;6,n lf/71?/o \ -090? . ·, ,t?~.4,1-ty.., 11-:n~ ~ ..,,.1,1,..,✓,,,r ~-40,Mn-54,C0-60,Ru-106,Cs-134,Cs-137,Ce-144, 

/ Relinquished By Date/Time Received By ,,.,.--,-_;,ate/Time SUMMARY DATA DELIVERABLES 

0 
0 
CA) 

tO 

Relinquished By Date/Time Received By ,.__,, Date/Time 

Title Date/Time 

Disposed By Date/Time 

D Priority 

• Normal 

:,:,:,:,: 

Molli><' 

S • Soll 
SE• Sediment 
SO= Solid 
SL• Sludge 
W =Water 
0 =Oil 
A =Air 
OS= D1um Solids 
DL = Dfum Liquids 
T = Tissue 
Wl=Wipe 
L • Liquid 
V : ~~~-lalion 

'--D 
0-,.. -(>:i 
,-

-.J 
-J 
• r-..J 

,., ......... c::> 
..) 

-J 



Environmental ERC' 
Restoration · Team Job No. 22192 

Contractor I I 
Written Rapon,e Required? NO 
COlaCO.: NIA 
OU: 100-NR-1 
TSO: NIA 
ERA: NIA Interoffice Memorandum 
Subject Code: 8610 

TO: November 27, 1995e J/ 

WS Thompson r;{, Jf:, 1 • 14 (' 
ER Field Sampling -i. 

RC Smith B1-35 DATE: 

COPIES: See Below FROM: 

Nl-28 / 6-8031 

sUBJEcr: ESTIMATE OF CURIE CONTENT FOR SOIL SAMPLES SHIPPED ON 
NOVEMBER 28, 1995, TO QUANTERRA FROM THE 1301N/1325N CRIB 
DRILLING PROJECT 

This memo provides estimated curie content information for 6 soil samples (B0GL71, B0GL73, 
B0GL75, B0GL79, B0GL81, B0GL86) to be shipped to Quanterra on November 28, 1995. The 
information is provided in order for Quanterra to evaluate acceptance of the samples in accordance with 
their NRC license. A Radioactive Shipment Record (RSR) will accompany the samples stating the 
isotopes and the curie content of the shipment. An onsite lab provided detailed analytical data which 
was used to prepare the RSR, however, this isotopic specific data will not be provided to Quanterra as 
it could be viewed as compromising the independence oft.he requested analysis to be performed by 
Quanterra. Therefore, in lieu of a laboratory total activity report, the following Curie data is provided: 

• Five of the soil samples have detectable radioactivity. 

• For the five samples, an approximate total soil sample weight it 1120 grams. This is determined 
using the formula, 140 ml x 1. 6 gm/ml, for Hanford soil. The samples were not weighed and 1. 6 
gms/ml is a Hanford site specific soil weight. 

• Using available data, the approximate curie content for the five radioactive samples is: 
Total alpha - 690 picocuries 
Total beta - 1.81 microcuries 
Total Co60 - 0.13 microcuries 
Total Cs137 - 0.82 microcuries 
Total Sr90 - I still need data to complete-will have later today - about 0. 7 microcuries 

Additionally, each soil sample has an accompanying activity scan aliquot for Quanterra to conduct 
radiological screening to evaluate acceptance criteria. 

If you have any questions, please give me a call. 

WST:wst 
Copies 
BHI Document Control H4-79 
KL Sykes X0-37 
JHKessner B1-35 
JA Lerch B1-35 
RL Weiss B1-35 

0040 



RADIOACTIVE SHIPMENT RECORD 3.Page I of/ I 34764 

5. HM - Proper ShippinQ Name: Radioactive Material, 

- excepted package - empty packaging 7 UN2910 

excepted package - instruments or articles 7 UN2910 

I 5< excepted package - limited quantity of material 7 UN2910 

excepted package - articles manufactured from 7 UN2910 - natural or depleted uranium or natural thorium - Special Form, n.o.s. 7 UN2974 - Low Specific Activity, n .o .s . 7 UN2912 -

6. Markings Applied 

Package Orientation ~ Gross Weight 

Radioactive - LSA • 
Type A • 
Type B • 
8. Additional RAM Desc . 

7. For Normal Form 
Identify 

0 Liquid Physical Form 
.. 

~Solid 

Chemical Form OMetal 

g El.emental 

Other 

0Gas 

0 Oxide 

ONitrate 

0 Mixture 

n.o.s. 7 UN2982 - Fissile , n.o .s . 7 UN2918 

Limited Quantity 
Radioactive Material ,29 9. Placards Applied O Yes 1'.3 No - (other) 
Highway Route O If Rail Specify Placards 

l--:---=1~~~.::::~~~=~=====~=~=i=======:=:=;~~~=-{_::C:_::o::n~tr'..'.:o:11::ed:'.__:Q~u~a:_:nt'.'..ity~--==-l 
11d . Labels Applied 

Empty 

11a. TYPE PACKAGE 11 b. CONSTRUCTION 11 c . FISSILE CLASS 

Strong Tight Ei 0 Box, FB Non-Fissile ~ Type A • Owood Fissile Exempt 
D Route Plan O Yes ~ No 

Type B • Osteel 

Type B(U) • ODrum 

• 0 Cask?ol tf 

Fissile I • 
Fissile II • • 

Radioactive White I 

Radioactive Yellow II 

Radioactive Yellow Ill 

SubsidX/y f J/-ard 

B 10. EMERGENCY RESPONSE 

0 Telephone <15cA ) 313- 3~ Cl) 
Type B(Ml 

Other 'U::. CV 
,Fissile Ill Emergency Response Guide(s) : 

• * L, I ~ms Fissile 

Warning•· Fissl'le Class Ill Shipment. Do Nor Load More Than __ Packages Per Vehicle. In Loading and Storage Areas, Keep at Least 20 Feet 
From Other Packages Bearing Radioactive Labels. 

12. No . Pkgs. Model Package COG/Spec Serial No . Seal No. - Isotopes T I. Curies/Pkg Gr. Wt. 

N I ft JJ I A-- l! D 1 .. "' C' ', n, ~ r ti o ti I!+­
.so; I ~rtn,n/e: in r'lla.S"<; ia.rS . ., 

..J 

!Shipper may describe p~ckage in detail on one of the unused lines above} 

13 . This is to certify that the above named materials are properly classified , described, packaged, marked and labeled, and are in proper condition 
for transportation, according to the applicable federal, state, local and international regulations for the transportation of hazardous materials. 

~;;'}/;JJ/&n~~~DOE-RL j ~ilz8 RS' I ~~iz~;~ld ~mOll n~ I Com,xt~ooo~~?f End Function) 

14 . Surface r/ose Rate of Pa'ckage Dose Rate at 1 Meter from Surface 
of Package 

B<0.5 or.!!!::..__ mre~/hr (N + 8 y) (3 <0.5 or t,.1 4 mrem/hr (N +8 T) 

Smears of Outer -......J TRUCK LOAD OR EXCLUSIVE USE 
Container r.>"i • 
,-,r Surface [?LJ < 200 mrem/hr (N + 8 Y l 
U <22 dpm 8 T /cm2 
r.::J.o' 2 @ 6 feet < 10 mrem/hr (N + 8 Y) ______________ ..._ _____________ --i LJ < 2 .2 dpm cz /cm ;:::./ .. 

Additional Data and Instructions (inc . Readings on Internal Packaging) O < Tbl. 2_2 HSRCM @ Cab l..!l < 2 mrem/hr (N + 8 Y) 
N ~ Onsite Limits or sleeper 

Signature - -Radiation Monitoring 

1Tr LJ J v /._A,-,v-. , I 
Bldg. 

/)OJµ 

16. Shipment:~en inspectt;;;;;d an verified to be in compliance with DOT regulat ions // ' I 

A_uthorized , /7 . 'Printed /i,1 . .4. 5~_5 (/ . ,DiJ.te_ -?O_q..i:; 
Signature / ,,,,{ Name ,t;,O / _.1 

17- AIR 
TRANSPORT 

l=-?C:...A.:.:.R.:.:G::.;O:.....:.A.:.:.l.:.:R.::cC.:.:R.:.:Ac...FT-=---+.:=-----a..P.:.:A.;:S=Sc=-E.:.:N.=Gc::E.:.:R..:.A.;.;l.:.:R.:C.:.:Rc...A"-F-'-T _____ --t Pkg . Dimensions 

D Cargo Aircraft Only D 1. Ltd Cty D 3. Research/Medical Diagnosis 
CERTIFICA Tl ON Labels Applied O 2. <3 T.I. 0 4 . Human Medical Research ,. l--+-----.......1-------....1....----.....,,...,=~~~~~=-:----........ ---------------1 18.1---------------.-------.....=-0'-"FF""'Sa.al .... TE:.....A..cU..:.T .... H""O .... R'"'IZ=A-T~I-O_N ___________________ --l 

Date Shipped 

11-~;-~5 
Routing _ . 

S-,.-,c , 
ETA 

II-Z8-CJ5 
Surveyed By _ ------ Data Djte 

//-U-95 
* u.s. GOVERNMElfl PAllfllNG OFFICE: 199~181/21013 Rec e i pt : 54-6000-088 (07 /95) 
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iti l ii , .. 
t!" 
~ERG90 GUIDE 6. 

POTIHTIAL HAZARDS 

HIALTH HAJ:ARDI 
low-level rodiooclivo maleriol; lilllo porsonul rodiulion lwrr11d . 
Muny p11cluuo1 uro nol 1ociui1od lo l.uvo rucliouclivo muloriul, lul,nl1 or 

rnorlr.ing1. 
Somo rodiouclivo materials connol bo detected by commonly ovuiluLlo 

inslrumenls . 
flRI OR IXPLOIION 

Somo of these materials moy Lurn, but none of ti.em ignites readily. 
Rodioaclivily does not change llommobilily or olher proporlies of tho material. 

IMIRG IHCY ACTION 

Keep unnecessary people awoy; isolalo hozord oreo ond deny enlry. 
Response actions may be performed prior lo any rodiolion meosuremenls . 
Positive pressure self-contained breolhing opporotus (SCBA) ond slruclurol 

firelighters' protective clolhing will provide limited protection. 
Nolily Rodialion Aulhorily of occidenl condilions . 
Deloin uninjured persons. isolate equipment will, suspected conlaminolion, 

ond delay cleanup unlit instruction of Radiation Aulhority . • 
Ai 1266 hi £1121:SLl&i I. 

PIRI 
Do not move damaged conloiners; move undamaged containers out of lire 

zone . 
•••II flreu Dry chemical, CO2, woler sproy or regular loam. 
l•r•• flreu Water spray, log (llooding amounts). 

IPILL OR LIAK 
D• ••I l•vcla tl•••1•tl ••••••••u •r epllletl ••hrlal. 
l••II Ll'lultl lplllu Talr.o up wilh sond, eorlh or olher noncombustilile 

obsorbonl material. 
Cover powder spill wilh plaslic sheet or tarp lo mini~izo spreading. 

flRIT AID 
Use firs! aid treolmenl according lo !he noluro of !ho injury . 
Advise medical personnel Iha! victim moy bo conlominoted will. 

rodiooclivo malerial. -" 
low-level 
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THIS PACKAGE CONFORMS TO THE 
CONDITIONS AND LIMITATIONS 
SPECIFIED IN 49 CFR 173.421 FOR 
RADIOACTIVE MATERIAL, EXCEPTED 
PACKAGE-LIMITED QUANTITY OF 
MATERIAL, UN2910 

BECHTEL HANFORD COMPANY 
,,. 

_,,,. .... ,,- ------

. . . . 

.·. •. ·• ."./: <:=:=: . . 
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CAUTION 
''Internal Contamination - Soil Samples'' 

.·, ~~ ,~; ,};'.ii_/',,.: . i r,,: ·. · ·:• · . •. · . .'I ·· , 
. ' ,, ' .. -; ·'· 

• I • j : ~ ' 

. :'. .·. r,< ?\:;:• :,' \. ·'· 
·> 

Handle· sample containers in a hood 
designated as Radiological Materials Area 

The outside of the sample containers may have potential smearable 
radioactive contamination because they were packaged inside of a 
glovebox. The outside of the plastic bag surrounding the containers 
was surveyed with no detectable smearable radioactive 
contamination. Remove the plastic bag in a hood. 



Figure 1 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 
11 l'w SN,,.,. Conuinelt 

Date/Time Received 

Project/Client I 

114eic//.lu Client Name ____ !3_f/._7 __ _ 
Bl/~of9 Batch or Case'------

- Cooler ID (if noted on outside of cooler) _---ic ......... £ ........ __ -,L, _____ '/ ___ O ______ _ 

1. Condition of ship~ing container? _____ _....O......_... '/_~;........;;.-______ _ 

2. Custody Seals on c~oler intact? Yes c;( No [ ] 

3. Custody Seals dat~d and signed? Yes i No [ ] 

4. Chain of Custody record is taped on inside of cooler lid? Yes [] No cy 
5. Vermiculite/packing material is: Wet [ ] Dry Y1---------
6. Each sample is in a plastic bag? Yes~ N~ [ ] 

7. Number of sample contai/.in cooler: 

8. Samples have: _ tape 

9. _Samples are: 

/4stody seals 

~n good condition 

_ broken 

lY 
hazard labels 

_ appropriate sample 
labels 

__ leaking 

have air bubbles 

10. Coolant Present? Yes rXJ ::h;rl Sample Temperature 6" C 

II. The following paperwolt
1
~hould be :~ted for (N/A if not applicable): 

Chain of Custody #(s) ____ .;..!!_,._.p:.~-...t.'·------------
Request for Analysis #{s) ---1------------,-r::----
A1rbi11 # --------.;;,i;..._-

12. Have any anomalies been identified above? Yes [] No 

13. Memos have been initiated for all anomalies identified above? Yes ix{ 

Printed Name/Signature 4,;z? 7 Date/Time 

33 

~~r 
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-5113/D ~ 
1_7!/ ) /l ~ 

Client Sample Screening Results 
28-.\'ov-95 

CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQDATE SAMPLE MINUTES CNTS A NET CPM A CNTS B NET CPM B 

\\'IIC B0GL71 

01 
Anl Dale: I J:28•9.5 

Ppl me: 63 .2 / 

WHC BOGL73 

Anl Dale: I 1.28·9.5 

Pptme: 3.u/ 

WIIC B0GL7.5 

03 
Anl Dale: I 1128,9.5 

Ppl me: 19.2 ti" 
WIIC 130GL79 

ot/ 
Anl Dale: 11 128,9.5 

Ppl me: 73 .9 / 

WHC BOOL8I 

05 
Anl Dale: 11 128,,. 

Ppl me: 31.8 Y 

28-Nov-95 

SOLID 

I J/2819.5 I 1:00:00 AM QLIAD22D/I 1/28.'9.5 2:1.5:38 PM 

11 12819.5 1:32 :.58 Ml 

BOGL71 

8KG 

Toi Sa, Alq: 3.28E+oi/" , 6 .32E +0I / L Alp; (Dpm/ 2. l7E+0I 

Bel; AJq): I.I 7E +03 

(uCI/ .5 .08E-02 

S•): 2.73E+0O 

SOLID 

Unll,: g mg 

11 /2819.5 11 :00:00 Ml QUAD23A 7i 1/28'9.5 2: 1.5 :42 PM 

11 /28 ·9.5 I :33 :06 AM 

BOGL73 

8KG 

Toi Sa, Alq: 2.72E+02 / , 3.4.5Et01 /" 

mg 

Alp; (Dpm/ l.94E-O I 

Bel; AJq): 2.2.5E+02 

(uCI/ 6 .90E-04 

Sa): 8.00E-01 

SOLID 

Unlh: g 

11/2819.5 11 :00:00 Ml QUAD23B711/28 .-9.5 2: 1.5 :42 P~I 

11 128 :9.5 1:33 :06 Ml 

BOGL7.5 

8KG 

Tot Sa, AJq : 2.76E+02 , 1.92E+OI,/' 

mg 

Alp; (Dpm/ 3.I0E-01 

Bet; AJq) : I.I 8E +02 

(uCI/ 2.0 I E-03 

Sa): 7.6.5E-0I Unlh: g 

11 128/9.5 11 :00:00 Ml QUAD2Jc/11/2819.5 2: 1.5 :42 P~I B0GL79 

0KG SOLID 

Toi Sa, AJq : J .J6E+02 

Unll,: g 

Rki: 11 .- 2819.5 I :33 :06 Ml 

, 7.39E+0I 

mg 

Alp; (Dpm/ l.79E+00 

Bet; Alq): I.I0E+00 

(uCI/ 3.66E-OJ 

Sa): 2.26E-03 

11 128/9.5 11 :00:00 Ml QUAD230/;l/28 19.5 2: 1.5 :42 PM BOOL81 

8KG SOLID Bki: 

Tot Sa, AJq: 3 .47E+O✓ 
Unlu: g 

11 /2819.5 1:33 :06 Ml 

Alp; (Dpm/ l. 82E+O0 

Bet; AJq): 1.16E+OI 

(uCI/ 8.9.5E-03 

Sa): .5 .72E-02 

30 312 10.33.5 16672 

600 39 0.06.5 .569 

(pCI/ U.5E+02 

Lie): 8.33E+03 

± 1.4E+OI CAT 
Ill 

± 6.4E+OI 

JO 

600 

31 0.96.5 3371 

41 0.06833333 .574 

30 

600 

30 

600 

(pCI/ 2 . .54E+O0 ± 8.7E+OO CAT 
II 

Lie): 2.94E+03 ± .5 . IE+OI 

19 0 . .57 

38 0.06333333 

1816 

.546 

(pCI/ 7.27E+O0 ± I.JE+OI CAT 
II 

Lie): 2.77E+03 ± 6.6E+OI 

11 0.30333333 

38 0.06333]]] 

48 

.598 

(pCI/ l.09E+0I 

Lie): 6.73E+00 

± 6.4E+OO CAT 
I 

± 3.0E+OO 

16 0.48 30 

600 32 0.0.5333333 

206 

.572 

(pCI/ 2 . .58E+OI 

Lie): 1.6.5 E +02 

± I.IE+OI CAT 

± 1.4E+OI 
I 

.5.54.78.5 

0 .9483333 

3.2E-OI Lab 

l.2E-02 
AJq 
l~e 

111.41 

0.9.566667 

2.0E+OI L• b 

3.4E-02 
Alq 
Lie 

.59.623333 

0.91 

6 .9E+o0 Lab 

3.6E-02 
AJq 

I.le 

0.603]333 

0.9966667 

4.6E+00 Lab 

UE+OI 
Alq 

Lie 

.5 .9133333 

0.9.533333 

l.9E+O0 Lab 

6. IE-01 
AJq 

Lie 

J 

'-..0 
a..... 
=-
w--J 
~ 
..... J 
--.;) 

• f"--J 
c=, 
LJ,.J -



CLIENT CODE ID MATRIX RECEl\'ED DETECTOR ACQDATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPMB 

WHC BOGL86 11/28/9.5 11 :00:00 AM QUAD24A/il/28/9.5 2:1.5:34 PM BOGL86 30 II 0.29.5 407 12.643333 

O& SOLID Bq: 11128/9.5 1 :32:.54 AM BKG 600 43 0.07166667 H4 0.9233333 

Anl Datr: 11/28/95 Tot Sa, Alq: 3.4.5E+02 3.42E +0l Alp; (Dpm/ 7.S0E-01 (uCV 3 . .54E-03 (pCV l.03E+OI ± 9.9E+OO CAT 4.9E+O0 L• b 

Ppt mi: 34.2 / 
II Alq 

Unlb: g mg Brt; Alq): 2.61 E+0 I S•): 1.19E-OI Lie): 3.44E+02 ± 1.8E+OI 2.9E-Ol Lie 

\\'IIC B0GRM9 11 /28/95 11 :00:00 AM QUAD24B-/i 1/28195 2:15 :34 PM BOGRM9 30 34 1.04166667 91 2.01 '-.,.Q 

LIQUID Bq: 11128:95 1:32:54 AM BKG 600 55 0 .09166667 614 1.0233333 
c,--.., 
=-

I.OOE+ocl 
✓ 

, 1.00E +0I✓ 
tJ,,J 

An1 D• tr: 11 /28-'9.5 Tot Sa,Alq: Alp; (Dpm/ 3.24E+O0 (uCV 1.46E-04 (pC1/ l.46E+02 ± 3.2E+Ol CAT l.7E-0I l ,• b ....i::: 

4.4/ 
I Alq --..J 

Ppt mi: Units: L ml Bet; Alq): 3.32E+00 Sa): U0E-04 Lie): U0E+02 ± 2.7Et01 3.3E-Ol Lie ~ 

• 
\\'IIC B0GRN0 11128/95 11 :00:00 AM QUADNC/l~/28195 2:15:H P~I BOGRN0 0.68833333 

.,) 
30 23 101 2.37 .c=:) 

LIQUID Bq: 11 128,95 1:32:H ~I BKG 600 47 0.07833333 598 
c..,,.,i 

0 .9966667 a1 

Anl D• tr: 11128•95 Tot Sa, Alq: 1.ooE+oo✓ , I.OOE+OI/ Alp; (Dpm/ 2. IOE+OO (uCI/ 9.44E-05 (pCI/ 9.44E+Ol ± 2.8E+OI CAT 2.6E-OI L• b 

4 . 7 ✓ Units: L 
' , 4ml 

Alq): 4. 11 E +00 1.85E-04 l.8.5E+02 
I Alq 

Ppt mi: Brt; Sa): Lie): ± 2.8E+Ol 2.7E-OI Lie 

~ evt e.wtJ 1r/ irt I ~s-41 

28-Nov-95 2 



*** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 30-Nov-1995 

1-1 '--'1& 

S4( CUSTOMER: BHI SAMPLE DELIVERY GROUP 

Page 1 

(J)v323 
MATRIX SOIL 

0q5 oiq BATCH NUMBER /!-}// 

CUSTOMER 
ITAS ID DUP ACCOUNT ID COMMENTS 

==7~~~3ii~;========================================================== 
/ 1 S €G> 6 X J 'iO 30, 3~'-f t: c), LfJ. l'"S-7 

1 > /' 51131101 BHI BOGL71 

2 ) 51131102 BHI BOGL73 

3 ) ✓ 51131103 BHI BOGL75 

4 ) 51131104 BHI BOGL79 

5 ) ,; 51131105 BHI BOGLB1 
~\/r:)¥t1o 

6 ) / 51131106 BHI BOGL86 ~ w I,, a,,,,, lrW;, G \1"31 \ Ob NIA 7 

--====================================================================== Jy z . ACT!9NS 

11~/t}~ 
< In i t i a 1 & Date > Al CH 1z D 000 ?. 

1) INITIATED 5) COUNTING/MEASUREMENT LAB ,,45 /-4, 7& 
2) PREP LAB RECEIVED Jff/2-/ 2 -,~ 

3) SAMPLE REMAINDER STORED ____ _ 

6) DATA REVIEWED AND , / ,J 
ANALYTICAL PREP STORED ~ t;tJ/16 

fl() 22t> ) . 
4) SEPARATION LAB RECEIVED one-- t-3--1 ui 

0048 



96~3~77.zo:z** BETA *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 28-Nov-1995 

CUSTOMER: BHI Snr ~~r<~;
1

~;; Hr SAMPLE DELIVERY GROUP_.;;,~...__ ____ {.,,'-/ __ _ 

MATRIX SOIL 011-offel BATCH NUMBER I t ✓ :~11 

ITAS ID DUP ACCOUNT 
CUSTOMER 

ID COMMENTS 

======fllf?TnE ~======================================================== 
/1 J///J o0.071o ±. ,3tS'3'-t Dfl1 

1 > 51131101 BHI BOGL71 (OU --r.,,1£ /r!VP ,fl.CQ.vor 7( Z.E. 
f?.~r}rJUO pue: 1t::> H(Gf{ A-C:t/Vlr1 

2 ) 51131102 BHI BOGL73 

3 ) 51131103 BHI BOGL75 

4 ) 51131104 BHI BOGL79 

5 ) 51131105 BHI BOGL81 

6 ) 51131106 
G-t ( 3 lf06 Ptif 

BHI BOGL86 

--===================================================================== 
~ i l ACTIONS (Initial & Date) 

1) INITIATED 0H // /-;;2/q::- 5) COUNTING/MEASUREMENT LAB {-0 1 -i. - l .S -1.J 
I r: ~¥/2-/7·11' 

2) PREP LAB RECEIVED ~ z~/ J=-f 1Jj,111z-12·ri> DATA REVIEWED AND 
~ ANALYTICAL PREP STORED 

3) SAMPLE REMAINDER STORED 'll(/(2--/Y9,;--
/ 

~ lz/tq,/45 
4) SEPARATION LAB RECEIVED 

0049 



9613~77 Olzo, ** ALPHA *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD f ~ 

0
•1~ 28-Nov-1995 

11• °? Page 1 

CUSTOMER : BHI SAMPLE DELIVERY GROUP ())~ 0$,).5 
~ 

MATRIX SOIL BATCH NUMBER ~/ ..... l_..✓, ..... 2_!_/ __ _ 

ITAS ID DUP ACCOUNT 
CUSTOMER 

ID COMMENTS 

======1'1((3//18 ~======================================================== 
(7 (( J(( I j pq1;& ID 11 r O .o,.s !: .og~(q ,.s Dl"M 

1 ) 51131101 BHI BOGL71 

2 ) 51131102 BHI BOGL73 

3 ) 51131103 BHI BOGL75 

4 ) 51131104 BHI BOGL79 

5 ) 51131105 BHI BOGL81 

6 ) 51131106 
GIi 3/ It,{, DvP BHI BOGL86 

======================================================================== 
ACTIONS (Initial & Date) 

1) INITIATED / I /;i-~ I q S 5 > COUNTING/MEASUREMENT LAB 
~ )..-,:1..-,~ 

2) PREP LAB RECEIVED ~-j().:j -t,;~-?½>) DATA REVIEWED AND 
~ ANALYTICAL PREP STORED 

3) SAMPLE REMAINDER STORED WY 12-/5-J~ 
/ 

4) SEPARATION LAB RECEIVED )/A;:-

00 50 



*** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD S' 28-Nov-1995 

P~~~J _Page 1 

SAMPLE DELIVERY GROUP ~W 0~ ~
3 

MATRIX SOIL 

ITAS ID DUP ACCOUNT 

BATCH NUMBER 

CUSTOMER 
ID COMMENTS 

====== r,. If 3 /1 (B'T''lo~,t FtNe- ;;,1-,t/P' ' =========================================== 
flff 3///~ CAL 7~0 

1 ) 51131101 

2 ) 51131102 

3 ) 51131103 

4 ) 51131104 
G-1/3}[(?1 DUP 

5 ) 51131105 

6 ) 51131106 

BHI 

BHI 

BHI 

BHI 

BHI 

BHI 

BOGL71 

BOGL73 

BOGL75 

BOGL79 

BOGL81 

BOGL86 

c.ou)Jr fOJ\ 1oco~ 
cHtcf( o)J · 1-r ft{'cqUpilfi '/ 

> 

--====================================================================== 
Al 

I 
ACTIONS (Initial~ Date) 

1 > INITIATED 0kt /) /;;;-56 /qf;" 5) COUNTING/MEASUREMENT LAB _ ___._ft? _____ ___.l ____ 'cJ_.,,. I 5....-
/ ~ / 2 -0--1,' 

2> PREP LAB RECEIVED ~- // J9 ]{?,v,z-11..;{b) DATA REVIEWED AND 
/ j --ANALYTICAL PREP STORED 

3) SAMPLE REMAINDER STORED bl /,,2..D--J) 
I /, I L 

4) SEPARATION LAB RECEIVED _v rr 

,. 0051 



9613477~20~ ~* UISO *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECOR~ --'ft 28-Nov-1995 

~ :.">~~Q P~ge 1 

CUSTOMER: BHI SAMPLE DELIVERY GROUP ~l~u)0'6d-3 

MATRIX SOIL 

ITAS ID DUP ACCOUNT 

BATCH NUMBER 

CUSTOMER 
ID 

}/-;;!/ 

COMMENTS 

--===================================================================== n113111a 

/111 )II I!> ~gIE L? j 
1 ) 51131101 BHI BOGL71 ALIQUDr S/'Z.f!. ~ePU'ce.0 p\}e, 70 ~(ft,.fi~ ~/Af '-

2 ) 51131102 BHI BOGL73 1 ( I( 
,, 

3 ) 51131103 BHI BOGL75 I ( I( ff 

4 ) 51131104 BHI BOGL79 

5 ) 51131105 BHI BOGL81 II I ( ✓, 

6 ) 51131106 BHI BOGL86 
,, 

" I , 

G-£ I 2 l Io c, OUP ,, It u 

=-====================================================================== 
~CTIONS (Initial & Date> 

j II l>i/9.s 5) COUNTING/MEASUREMENT LAB.ll- j-3:-!fc 1])«¼!6 
,/"VJ J..-1 -?s-:. 

1) INITIATED 

2) PREP LAB RECEIVED J# // J.'f-~-,< 6) DATA REVIEWED AND 
ANALYTICAL PREP STORED 11:f-J()-9'{;, 

3) SAMPLE REMAINDER STORED ----- 'ifrc H Rcc~00<._ 

4) SEPARATIOt\LLAB RECEIVED ~ /-2.-'91/11)~ i 
~J-t,)4tM V ~ JI L ,I?~ ~ I : L . J 
.-~ ~{j_ dtcrxJ l;;l;9?:, m I ~~ f, ; ~~ //1, v,, 

'I< cli ~Cso3o Rit/2 RCScJ39 
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CUSTOMER : BHI 

MATRIX SOIL 

ITAS ID 

96!3~77~20~ ** PUISO *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECOR~K / 28-Nov-1995 

~;;;7" f!) _Page 1 

DUP ACCOUNT 

SAMPLE DELIVERY GROUP ~ () gd-3 

BATCH NUMBER // ,a// 

CUSTOMER 
ID COMMENTS 

======AIT;l/(B========================================================== 
1111111 I~ i:0,MI t ~, 

1 ) 51131101 BHI BOGL71 /t-LI G.vor-;/i!.t= l{t:P<X-G/J PUC 10 ~• 

2 ) 51131102 BHI BOGL73 I ( ' ( 

3 ) 51131103 BHI BOGL75 I ( /( I I 

4 ) 51131104 BHI BOGL79 

5 ) 51131105 BHI BOGL81 

6 ) 51131106 BHI BOGL86 It / I JI 

G-lf 2 fl or.. f)()P I I 
,, •I 

=-====================================================================== 
_A,] ACTIONS (Initial & Date) 

00 11 Ids I v;:;' s> couNTING/MEASUREMENT LAB e- 1:i.1~,~(" 
~ 12 - 12 -1? ,,,-;;;- ' 

2) PREP LAB RECEIVED 71i II J.H qyi;~~-''b> DATA REVIEWED AND 
ANALYTICAL PREP STORED p/-lC - i {; 

3) SAMPLE REMAINDER STORED _____ /f?I c1+eceoo2_ 

1) I NITIATED 

0053 

J 



Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

February 16, 1996 

CH2M Hill 
1022 Lee Blvd. 
Richland , Washington 99352 

ATTENTION: Ms. Jeanette Duncan 

RE: TRANSMITTAL OF DATA VALIDATION PACKAGE, 
CONTRACT NO. MSH-SWV-315905 

Dear Ms . Duncan: 

This letter is to transmit the following data validation package: 

Project Data Package Analyses 

. .. Golder 
'.Associates 

Our ref: 943-1610. 119.0400 
94-1610/0/463 

B95-089 1301N/1325N LWDF W0823-QES 
Vadose Zone 

lnorganics and Radiochemistry 

Characterization 

Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. 

Thomas M. Stapp 
Project Manager 

Enclosures 

p: lcnviros\ whc ldvldptrnn. I tr 

OFFICES IN AUSTRALIA CANADA GERMANY, HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 



MEMORANDUM 

TO: 1301N/1325N LWDF Vadose Zone Characterization 
Project QA Record 

February 15, 1996 

FR: Heidi Gregerson, Golder Associates Inc. W.k'/ 
RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 

W0823-QES (943-1610.119 823INO.NR1) 

INTRODUCTION 

This memo presents the results of data validation on data package W0823-QES prepared by 
Quanterra Environmental Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0GL71 INORGANICS SOIL 
B0GL73 SOIL 
B0GL75 FIELD DUPLICATE SEE ATTACHMENT 4 SOIL 
B0GL79 SOIL 
B0GL81 EQUIPMENT BLANK SOIL 
B0GL86 SOIL 

Data validation was conducted to level C in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met, with the exception of those deficiencies listed 
below. 

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed 
below. 

Detection Limits. Detection limit goals were met for all sample results. 

001 



Data Package ID: W0823-QES Analysis: INORGANICS 

Completeness. The data package was complete for all requested analyses. A total of six 
samples were validated in this ciata package with a total of 24 determinations reported, 23 
of which were deemed valid. This results in a completeness of 96%, which meets the 90% 
objective of the work plan. 

MAJOR DEFICIENCIES 

The following major deficiencies were identified during data validation which required 
qualification of data as unusable: 

Spike Sample 

• The percent recovery for lead was less than 30% and associated samples were 
qualified. Attachments 2 and 5 provide a summary of samples affected, data 
qualifications applied and supporting documentation. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data: 

Spike Sample 

• The percent recovery for lead and nickel was outside the control limit and 
associated samples were qualified. Attachments 2 and 5 provide a summary of 
samples affected, data qualifications applied and supporting documentation. 

Duplicate 

• The RPDs for chromium, lead, and nickel were outside the control and 
associated samples were qualified. Attachments 2 and 5 provide a summary of 
samples affected, data qualifications applied and supporting documentation. 

FIELD QC 

• 

• 

Sample B0GL79 was identified as an equipment blank with chromium 
detected. Qualification of data is not required based on field QC. 

Sample B0GL75 was identified as a field duplicate of sample B0GL73. The 
RPDs were evaluated and determined to be within control limits. 

2 
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Data Package ID: W0823-QES Analysis: INORGANICS 

REFERENCES 

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 
2, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 
7, 1994; Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



9613Ll77 ~ZOL\7 
WHC-SD-EN-SPP-002, REV.2 

Glossary of Inorganic Data Reporting Qualifiers. 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

Or',r­
. 0 ~ 
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06 8 ZU "1'1 1'l flL\Q 
7 !l1.l ·I/ I ~«~,ij.l J 

WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG:W0823-QES REVIEWER: DATE: PAGE.l_OF_l 
H. Gregerson 2-15-96 

COMMENTS: INORGANICS 

COMPOUND/ ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

LEAD J/UR ALL MS RECOVERY WAS 
LESS THAN 30% 

LEAD J/BJ 
B0GL71 DUPLICATE RPD WAS 
B0GL73 OUTSIDE THE 
B0GL75 CONTROL LIMIT 
B0GL81 
B0GL86 

NICKEL J 
B0GL71 MS RECOVERY WAS 
B0GL73 OUTSIDE THE 
B0GL75 CONTROL LIMIT 
B0GL81 
B0GL86 

NICKEL J 
B0GL71 DUPLICATE RPD WAS 
B0GL73 OUTSIDE THE 
B0GL75 CONTROL LIMIT 
B0GL81 
B0GL86 

CHROMIUM J 
ALL SAMPLES DUPLICATE RPD WAS 

OUTSIDE THE 
CONTROL LIMIT 

007 
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QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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Validated Data Sum mary, Da ta Package: W0823-QES 
Sam ple# B0GL71 B0GL73 B0GL75 
Da te 11/9/95 11/10/95 11/10/95 
Location 
Depth 14.5-16.5 ft 23.0-25.0 ft 23.0-25.0 ft 

Type SOIL SOIL SOIL 
Comments Field Duplicate 

Parameter Units Results Q Results Q Results Q 
CADMIUM MG/KG U.350 u 0.360 u 0.360 u 
CHROMIUM MG/KG 22.200 J 18.500 J 20.400 J 
LEAD MG/KG 0.570 J 0.690 J 0.760 J 
NICKEL MG/KG 13.100 J 9.300 J 9.800 J 
The d ecimal places shown do no t reflect the precision reported by the laboratory. 

B0GL79 
11/15/95 

SOIL 
Equipment Blank 

Results Q 
0.080 u 
0.120 BJ 
0.100 UR 
0.400 u 

B0GL81 B0GL86 
11/15/95 11/16/95 

42.0-44.0 ft 62.0-63.8 ft 
SOIL SOIL 

Results Q Resu lts 
0.350 u 0.090 

27.300 J 13.000 
0.210 BJ 0.630 

14.500 J 12.500 

Vtv~~e_&. Wl0 
zj,s{q t.o 

Q 
u 
J 
J 
J 

-=-
0..J 

if"""" 

-...J 
..._J 
/II 
p,;!i 

- ~ 
-L:n -



96 !3ll77 .2052 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL71 
Lab Name: QUANTERRA MO ______ _ 
Lab Code: ITMO Case No . :, ·---Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 96-:-I" 

Contract: 550.111 
SAS No.:___ SDG No.: W0823 

Lab Sample ID: 9901--~0~0~l--
Date Received: 11/28/95 

Concentration Units .(ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M Q 
7440-43-9 Cadmium 0.35 TI p 
7440-47-3 Chromium 22.2 p -/ 
7439-92-1 Lead - 0.57 2 N F -
7440-02-0 Nickel 13.1 L 

- N- p -
-- - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 



96 !311?7 .?OS3 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL73 
Lab Name: QUANTERRA MO ______ _ 
Lab Code: ITMO Case No.: ---Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 93-:-S 

Contract: 550.111 
SAS No. =--~ SDG No. : W0823 

Lab Sample ID: 9901--~0~0~2--
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M Q 
7440-43-9 cadmium 0.36 u p 
7440-47-3 Chromium 18.5 / p -
7439-92-1 Lead ' - 0.69 7 N F -
7440-02-0 Nickel 9.3 z -N p --- - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 



96 ! 3~l?7 ·~ zos~, 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL75 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 93-:? 

Contract: 550.111 
SAS No.:___ SDG No.: W0823 

Lab Sample ID: 9901--~0~0=3--
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M Q 

7440-43-9 Cadmium 0.36 u p 
7440-47-3 Chromium 20.4 L p -
7439-92-1 Lead - 0.76 L N F -

Nickel ---7440-02-0 9.8 t_ N p -- - - - -
....... 
,J 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

01.2 



9613477 ioss 
U. S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET . 

B0GL79 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 100-:-0 

Contract: 550.111 
SAS No.:_-=-~ SDG No.: W0823 

Lab Sample ID: 9901--~0~0~4--
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M Q 
7440-43-9 Cadmium 0.08 u p 
7440-47-3 Chromium 0.12 15 p -
7439-92-1 Lead - 0.10 y N F -

Nickel ---7440-02-0 0.40 u N p 
-- - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 



9613l.177 .• ~056 
U: S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL81 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e-=-=N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 96~ 

Contract: 550.111 
SAS No. :___ SDG No. : W0823 

Lab Sample ID: 9901--~0~0~5,__ 
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration 

7440-43-9 Cadmium 0.35 
7440-47-3 Chromium 27.3 
7439-92-1 Lead - 0.21 
7440-02-0 Nickel 14.5 --

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

FORM I - IN 

C 

u 
/ 
E 
/ -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q M Q 
p 

-p 
-N F 

-N-- p -
- -- -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

SW-846 

.01.4 u{lf=? 2j,5/q0 
0 0 0 3 3-



96 !: 177 .. 2057 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL86 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e----=N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 97---:-6 

Contract: 550.111 
SAS No.:___ SDG No.: W0823 

Lab Sample ID: 9901--~0~0~6,---
Date Received: 11/28/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q 

7440-43-9 Cadmium 0.09 U 
7440-47-3 Chromium 13. 0 / ---
7439-92-1 
7440-02-0 

Lead -----0.63 7 N 
Nickel 12.5 2 -N--

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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Quanterra !llcorporated 
13 715 Rider Trail North 
Earth City, i\!Iissotffi 63045 

314 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

January 11, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

REVISED 
CERTIFICATE OF A.t~AL YSIS 

550.111 
November 28, 1995 
Six (6) 
Solid 
W0823R 
Summary 

Quanterra 
Em·iro11me11ra/ 
Servi(.·es 

On November 28, 1995, six (6) solid samples were received by Quanterra, Richland and 
transferred to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the 
following laboratory ID numbers to correspond with the specific client IDs: 

St Louis ID WHCID Richland ID Matrix Date of Receigt 
9901-001 BOGL71 51131001 Solid 11/28/95 
9901-002 BOGL73 51131002 Solid 11/28/95 
9901-003 BOGL75 51131003 Solid 11/28/95 
9901-004 BOGL79 51131004 Solid 11/28/95 
9901-005 BOGL81 51131005 Solid 11/28/95 
9901-006 BOGL86 51131006 Solid 11/28/95 

II . Analytical Results/ Methodology 

The analytical results for this report are presented by analytical test. Each set of data includes 
sample identification information, analytical results and the appropriate detection limits. 

Analyses requested: Chromium, Lead, Cadmium, and Nickel by EPA method 6010. 

017 
trf6Zft5M& 
Qct..'-Ob 



I - -

Bechtel Hanford Incorporated 
January 11 , 1996 
Project Number: 550.111 
SDG: W0823R 
Page 2 

III . Quality Control 

lj)\ ~uanterra 
Environmental 
Services 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate or Sample Duplicate analyses were performed per the 
protocol for each analyte. 

IV. Definitions 

The following codes are used to denote laboratory quality control samples and can be found in the 
data summary section of this report: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

V. Comments 

The samples were reanalyzed to meet the required detection limits . This report contains the 
results of the reanalysis. 

Metals 
Samples 9901-001, 9901-00lS, 9901-00lSD, 9901-002, 9901-003 and 9901-005 required 
dilution due to interelement interferences. The instrument software flagged the undiluted run 
with an error code . indicating that an interferant, in this case Iron, was interfering with the 
analysis of Cadmium and Chromium. The samples were diluted by a factor of 4 and 
reanalyzed without interference errors. 

The Matrix Spike recovery for Lead (5.8%) and Nickel (72.8%) and the Matrix Spike 
Duplicate recovery for Lead (27. 9 % ) were less than 80 % , therefore all associated data was 
flagged with an II N 11

• See NCM # SL-2335 . 

The ICP prep was 4.0 g to 100 mis . 
.018 
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Bechtel Hanford Incorporated 
January 11 , 1996 
Project Number: 550.111 
SDG: W0823R 
Page 3 

. /· 
I 

lj)\ ,euanterra 
Environmental 
Services 

I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee, as 
verified by the following signature. 

Project Manager 
e: \ \price$\abbydave\hanw0823. nar 

0
., . 

. ..1..9 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Pago_of_ 

Data Turnaround 

Collector Company Conloct Telephone 
D Priority 

w.s.- K. L Sykes/ W. S. Thomoson I 1509\ 376-803 t • Nonnal 

Projtd Dcsip,alion Sampling Location SAFNo. 
llOIN/lllSN SI (Limited Field lnvcstiution) I JO I -N/1 llS-N Cribs IOON 1395-089 

lccO-No. E P-..- :~J() 
Field Logbook No. Method ofShipmcnl 

EL,.1275 I land Carrv in DOE vehicle. 

Shipped To Offsitc Property No. Dill of lading/ Air Bill No. 
OUANTERRA NIA NIA 

Pouible Sample Haz.ardo/llmwb Praervation NONE NONE NONE 

N (} rl j M'J I' ,J.; ' J.n 
Type of Container Gius Glass Plastic 

' No. ofContaine,(s) I I I 

s~~lina and/or Sloragc Volume ~t.O~t" 
mlJA1'1 

i--
60ml. 20ml. 

cSr£-
II 

ICP Metals Radio- -,, Cadmium nuclidcs ~ 
SAMPLE ANALYSIS wo8 J';>.. Chromium (see not•~ -

61 l.310 Lead #1) ~ Activity 
Nickel Scan 

• 

SamnL.No. II' Matri,.- Date Sampled Time Sampled ····•· 
i,•i•<'i '-"" • •:•:•••:•······•·'•i-:••i ,C:,:.·,·.:,•·•,c,,,;,c,,:,••······· ··•c;-•·•· -""'-"''°' ·:,;,:,:,?I-"i c,;,;:c,:•::j/i •·•,,r,.c., (\/f·•:::;,{t:::': •tTt:@:y ,, f.:,.::t.:,,, .• ,;,;,,,·;,;,,, -.. -. .......... ···• ~•:: :-:- ::·: ~ .:·-:.::-: ·;_".•' . .-~ . 

I\ '3o&l-71 / ,, /oq /q <:; f)9Jt/l •x X X JOO~ 
'Soil 

v~oG-l 7~ ✓ YbtL 
, 

'x. 'I- 'x ~ ,, /,o/'l ~ ogz<s, 

V ~oG.L'Js ./ ~OIL t(10/q \ D~ZG, y '(_ X 
,~ (:.t)G,L 7'1 ✓ J 

St91L ,,1,,11 < O?t../J ',( )C- y 
, ... f!nr ..... 1- it ./ £19,i fflt,ft;' < oqo 1 )C y:. y 
.~~LS}l, r/ 5c;1 ,, /,1, 11.:r 075D 1 J y.. )< X \. I 

~:ij~--12.1-1 Sign/Prinl Nunea Sl'KCIAL INSTRUCflONS Mat,a• 

hAtr>"--" ~ Note #1: RedlonucUtlu - Cro11 alpha; crou bet•; Sr-90; U-2JJ,U-2J•; U-lll; s •Soil 

{_(.}'. ,~i~~;_;g::t;,o/!;e;;;-< o90'7 
~y~ ~ Dale/Time ,_,,,,,,, Pu-238; l'u-ll9n40; Canu,,• S~c (to lndutle) - SE•S-.dlfflft 

A~.AI.,,,.,,,,,.., 11-::,~~-r ~ -rlfir',• y-- K-•O, Mn-54, C0-60, Ru-106, Cs-U•, C • -1J7, Ce-1••, SO• Solid 
Sl • S.udg• 

- • .e"A::. Date/Time / / /() ~~By '4,.,jcf✓ V<;rfat..,, •• ~ ·••- V /. tJIJ(/' llu-15•, Eu-155, R• -226, Th-221, Tb-lll. W •Walef 
0 • (),I 

~// // ~,!1;,.) n . .. .J..I. - - / /-.:J .,_.. r / 1~· - - / ,,,°/:,,y,,-,r //-f~-9"' • I A • A• 

~elinqulshed By Dale/Time Received By /pate/Time SUMMARY DATA DELIVERABLES OS.a Drllffl So,td• 

/ 
Ill. • O,umuqwolo 
T • T1Hue 
WI• W~ 

Relinqulshed By Date/Time Received By - Dale/Time l • liqUld 
V • VegeLaoon .. . ~· 

!:li l.tlit:ir:111 Received By Tille Dale/Time 

:tr~~tll1!f~ Olapoul Method Disposed By Date/Time 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST . 
VALIDATION A I B ~ D 
LEVEL: 

PROJECT: (30lN/ \"S-Z,5\0 L)JJOr DATA PACKAGE: l})08z.:s~ Qt,S 

VALIDATOR: l}. tlZ&e(t.£DtJ LAB: Ou ANTE~~ DATE: z/1Y}1lc 
CASE: SDG: 

ANALYSES PERFORMED 
0 CLP/lCP 0 CLP/GFAA D CLP/Hg D CLP/Cyanide D D 

~ SW-846/ICP P(sw-846/GFAA D SW-846/Hg 0 SW-846 D D 
Cyanide 

SAMPLES/MATRIX go e_1L '71 fl) C::i ( ':7 3 ~CC--, i....}7S fs0(:1L179 
tf)0L~ I f:DC:t L, '2 G / 6(') \ l-

E 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

.(70.No 

.eJNo 
N/A 
N/A 

-------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? 
Comments: 

. . . . . . . . . . . . @No N/A 

-------------------------

OZ2 
A-19 



f.16 czu7, •')(] ··r t Q~1 I / , .. ~ QJ 
WHC-SD-EN-SPP-002, Rev. 2 

INORGAN
1

IC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? •• 
Are initial calibrations acceptable? ••••••••••• 
Are ICP interference checks acceptable? •••••••••• 
Were ICV and CCV checks performed on all instruments? • 
Are ICV and CCV checks acceptable? •••••••••• 

• • Yes 
. . Yes 
. • Yes 
• • Yes 

Yes 

No 
No 
No 
No 
No 

Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? Yes ::$ Are ICB and CCB results acceptable? •••• 
Were preparation blanks analyzed? •••• 
Are preparation blank results acceptable? 
Were field/trip blanks analyzed? •••• 
Are field/trip blank results acceptable? 
Comments: 

Yes 

.. Yes 

No N/A 

No N/A 

No L~ N/A 

(_§)N/A 

---------------------------,-
0 ' 9 ·l~ 

5. ACCURACY 

Were spike samples analyzed? . . . . . . . . . . 
Are spike sample recoveries acceptable? ••••• 
Were laboratory control samples (LCS) analyzed? • 

acceptable? • • • • • 

A-20 

..... @ No I . N/A 

.•. Yes (!!V N/A 

. .... (® No N/A 

• •••. Yes No @ 

Or::3 . . •~ , 



96 \ 3l\77 1" ~Q66 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •••••.•••••. CJ;;) No I• N/A 
Are laboratory duplicate samples RPD values acceptable? •••• Yes ® N/.A 
Were ICP serial dilution samples analyzed? • • • • ••• Yes No crjJf) 
Are ICP serial dilution %D values acceptable? • • • •••• Yes No @ 
Are field duplicate RPO values acceptable? • • • • :2:QV No N/A 
Are field split RPD values acceptable? ••••••••• Yes No @ 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? . Yes 
Are duplicate injection %RSD values acceptable? . • • Yes 
Were analytical spikes performed as required? .••... Yes 
Are analytical spike recoveries acceptable? . . . . . • Yes 
Was MSA performed as required? . • • • • • • . • . . Yes 
Are MSA results acceptable? • • • • • • • • • . • . • • . . Yes 
Comments: CrAA R.avf\j OcJc, \Jot ~frL-e d .. 

8. REPORTED RESULTS AND DETECTION LIMITS 

No < 

No 
No 

Are results reported for all requested analyses? 
Are all results supported in the raw data? 

. . •• ~ No 
. es No 

Are results calcul~ted properly? • Yes No 
Do results meet the CROLs? .@No 
Comments: 

~ A 

~ A 

---------------------------

024 
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ro 
I ...... 

- -

SDG: LJO<i??S-~~ 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

f!J)0::?L}7 i ltf 
'1r C.1PA14 

~L'13 ( tP 
i &fAA 

(l['hL7S QtP 
,J,, C!.1FA-A 

{£(.1L99 i~P 
/ ~ 

~0l)?I \tf 
t 0:i'-nA 

€f:J0( x l~ ltr 
1 '· &PAA 

IIOLDING TIME SUMM/\RY 

V/\UDJ\TOR: ~ r)( (17(l~~(l,_~ J 

DATE D/\TE DATE 
SAMPLED PREPARED ANALYZED 

l\ /9 /05 l}l-f 9lo \/L{(9l.JJ 

t ,v t 
ll /tO /06 \/&i/0~ \I L,( /Crtt 

{t i 
\ / 1.,;f lqv • , I l }l-{ /q L? 

\. I { v 
\\/ ti:;/OG i }L-/(1 G ~ j~1 /qG 

t ~I 

l / L-/ iCj ( ,. 
. (. ~ l /~ i9/;J 

\Y l t 
l \/1i_o/q5 \ ,~ qv LJ {,,( ,Jq lv 

-t t ~ 

O/\TE:z/r4/q(c . -P /\GE. j_ Or-__j____: 

-
PHP. /\NALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS QUALIFIER 

6(.f) S([J v10M >...J:l .- . .seo notU G'--. 
JlO ~ 

u,..) 

55 S0 if6N- ...,&:. 

~ ss 5S .{\1)/U 
· Ir ~ 

ss 05 V1 On.Q. I~ 
S .r:; ss v1 {)(\J.._ ~ 

SD 50 {te)(\_Q_ ~ so q[) VlJ)AJ- 8 
,N 

sO so VWM ~ 50 c;-0 (\,,On.Q__ N 

t./ q '-/ Cj V?J)t'-Q___ 
4q L/0, n,o(\J...-



9613Ll77 :068 
' -

U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

B0GL71S 
Lab Name: QUANTERRA_MO Contract: 550.111 --

Lab Code: ITMO Case No.: ' SAS No.: SDG No.: W0823 -

Matrix ( soil/water) : SOIL Level (low/med) : LOW - --
,, 

% Solids for Sample: 96.1 -
Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

Cadmium 80-120 l.2300 B 0.3538 u l. 30 94.6 - p 
Chromium - 47.4807 - 22.2487 5.20 -~-

- -p 
Lead - 80-120 0.6857 - - 0.5650 - N -2.08 5. 8.,. F 
Nickel 80-120 - 32.0473 - - 13.1038 - 13.01 _(_l4:> ._§., -DN p 

-- - - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Comments: 

FORM V (Part 1) - IN SW-846 

ozs 111Zl~ z/~/q(c; 
0003-8-

I 



96 !3Lt/7 ~2069 
' " U.S. EPA - CLP 

6A EPA SAMPLE NO. 
MATRIX SPIKE DUPLICATES 

I 

' B0GL71S 

I 

Lab Name: QUANTERRA MO Contract: 550.111 

I Lab Code: ITMO Case No.: SAS No.: SDG No.: W0823 

I 
Matrix (soil/water) : SOIL Level (low/med) : LOW 

% Solids: 96.1 

Percent recoveries: 

Control Matrix Matrix Spike 
Analyte Limit Spike (S) Duplicate (SD) RPD Q M I 

I 

Cd 20% 94.60 100.90 6.4 - p I 

--Cr --20% -- 485 . 20 - - 79.20 - -

§[B 
- -p 

-Pb-- --20% -- 5.80 - - 27.90 - - - -
F 

Ni-- --20% -- 145.60 - - 88.90 - - - -p 
-- -- -- -- - - - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

I - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

I - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN 027 



MEMORANDUM 

TO: 1301N/1325N LWDF Vadose Zone Characterization Project QA Record February 14, 1996 

FR: Heidi Gregerson, ~older Associates Inc. ~~l7 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0823-QES (943-1610.119 823RAD.NR1) 

INTRODUCTION 

This memo presents the results of data validation for the analysis specified below on data 
package W0823-QES prepared by Quanterra Environmental Services. Sample information 
is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0GL71 RADIOCHEMISTRY SOIL 
B0GL73 FIELD DUPLICATE SOIL 
B0GL75 SEE ATTACHMENT 4 SOIL 
B0GL79 EQUIPMENT BLANK SOIL 
B0GL81 SOIL 
B0GL86 SOIL 

Data validation was conducted to level C in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

r··-, 0 01 



Data Package ID: W0823-QES Analysis: RADIOCHEMISTRY 

Detection Limits. Detection limit goals were met for all sample results except for those 
listed below: 

B0GL71: 

B0GL73: 
B0GL75: 
B0GL79: 
B0GL81: 
B0GL86: 

plutonium 238, plutonium 239/40, uranium 234, uranium 235, uranium 238, 
strontium 90, alpha, beta, manganese 54, ruthenium 106DA, europium 152, 
europium 154, thorium 228, thorium 232 
uranium 234, strontium 90, alpha 
strontium 90, alpha 
alpha 
alpha 
alpha 

Completeness. The data package was complete for all requested analyses. A total of six 
samples were validated in this data package with a total of 145 determinations reported, all 
of which were deemed valid. This results in a completeness of 100 percent, which meets 
the 90 percent objective of the work plan. 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification 
of data as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data: 

Method Blank 

• The following analytes were detected in method blank: potassium 40, radium 
226, and thorium 228DA. Attachments 2 and 5 provide a summary of samples 
affected, data qualifications applied and supporting documentation. 

FIELD QC 

• 

• 

Sample B0GL79 was identified as an equipment blank with the following 
analytes detected: uranium 234, uranium 238, potassium 40, radium 226, 
thorium 232DA, and strontium 90. Qualification of data is not required based 
on field QC. 

Sample B0GL75 was identified as a field duplicate of sample B0GL73. The 
RPDs were evaluated and determined to be acceptable with the exception of 
thorium 228DA which was outside the control limit. Qualification of data is 
not required based on field QC. 

2 

.002 



Data Package ID: W0823-OES 

DATA REPORTING 

Analysis: RADIOCHEMISTRY 

• Reported sample results which are less than the minimum detectable activity 
(MDA) have been qualified as undetected (U) on the laboratory results form 
(see Attachment 3). 

REFERENCES 

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, 
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 
7, 1994; Westinghouse Hanford _Company, Richland, Washington. 

3 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



9613 l77 't207l\ 

,, 
GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

' . 
U- Indicates the constituent wa~ analyzed for, but was not detected at a concentration above 

the minimum detectable activity (MDA). The concentration reported is the laboratory 
result corrected for sample aliquot size, dilution factors and percent solids (in the case of 
solid matrices) by the laboratory. The associated data should be considered usable for 
decision making purposes. 

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above 
the MDA. Due to a quality control deficiency identified during data validation, the 
concentration reported may not accurately reflect the sample quantitation limit. The 
associated data should be considered usable for decision making purposes. 

J- Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

UR- Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

R- Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

~
--~· ( 
. 

· . . Or., r-· . '\'.' .) 



A TI ACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0823-QES REVIEWER: DATE: PAGEJ_OF_l 
H. Gregerson 2-14-96 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

Potassium 40 J B0GL71 DETECTED IN 
B0GL73 METHOD BLANK 
B0GL75 
B0GL79 

: 
B0GL81 

Radium226 J B0GL73 DETECTED IN 
B0GL75 METHOD BLANK 
B0GL79 
B0GL81 
B0GL86 

Thorium 228DA J B0GL79 DETECTED IN 
METHOD BLANK 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



Validated Data Summary, Da ta Package: W0823-QES 

Sample# B0GL71 B0GL73 B0GL75 B0GL79 B0GL81 B0GL86 
Date 11/9/95 11/10/95 11/10/95 11/15/95 11/15/95 11/16/95 
Loca tion 

Depth 14.5-16.5 ft 23.0-25.0 ft 23.0-25.0 ft 42.0-44.0 ft 62.0-63.8 ft 
Type Soil Soil Soil Soil Soil Soil 
Comments Field Duplicate Equipment Blank 

Parameter Units Results Q Resul ts Q Results Q Results Q Results Q Results Q 
PLUTONIUM-238 pCi/G 1.170 u 0.105 u 0.086 u -0.006 u -0.004 u 0.000 u 

PLUTONIUM-239/40 p Ci/G 12.600 0.021 u 0.301 u -0 .002 u -0.004 u -0.004 u 
URANIUM-234 pCi/G 0.111 u 0.407 u 1.000 0.043 0.534 0.398 
URANIUM-235 pCi/G -0.111 u 0.076 u 0.104 u -0 .001 u 0.032 u 0.027 u 
URANIUM-238 pCi/G 1.740 0.343 u 0.842 0.089 0.487 0.480 

AMERICIUM-241 pCi/G 6.550 
CERIUM-144 pCi/G -0.638 u 0.163 u 0.259 u 0.057 u -0.055 u -0.088 u 
COBALT-58 pCi/G -0.559 u -0.003 u -0.012 u -0.012 u 0.043 u 0.016 u 
COBALT-60 pCi/G 1200.000 7.100 9.200 -0 .028 u 0.547 0.535 

CESIUM-134 pCi/G 5.280 -0.058 u -0.025 u -0 .019 u 0.024 u -0.037 u 
CESIUM-137DA pCi/G 6770.000 44.300 65.800 0.014 u 0.007 u -0.021 u 
EUROPIUM-152 pCi/G 0.833 u 0.009 u 0.063 u -0.039 u -0.088 u -0 .008 u 
EUROPIUM-154 pCi/G 8.170 0.178 u 0.232 0.009 u 0.098 u -0.023 u 
EUROPIUM-155 pCi/G 2.360 0.013 u 0.112 u -0 .032 u -0.008 u 0.109 u 

IRON-59 pCi/G 0.221 u -0.127 u 0.079 u -0.012 u -0.219 u 0.036 u 
POTASSIUM-40 pCi/G 13.700 J 18.100 J 15.800 J 5.880 J 10.800 J 18.600 

MANGANESE-54 pCi/G 0.936 0.057 u 0.049 u 0.010 u -0.018 u -0.008 u 
RADIUM-224DA pCi/G 0.772 0.903 0.115 0.482 0.415 

RADIUM-226 pCi/G 1.540 u 0.599 J 0.808 J 0.258 J 0.500 J 0.524 J 
RADIUM-228DA pCi/G 0.590 0.814 

RUTHENIUM-106DA pCi/G 0.378 u -0.271 u -0.159 u -0.145 u 0.013 u -0.130 u 
THORIUM-228DA pCi/G 0.744 u 0.883 1.080 0.185 J 0.748 0.835 
THORIUM-232DA pCi/G -1.130 u 1.120 0.270 0.596 0.822 

GROSS ALPHA pCi/G 30.100 7.690 7.600 2.990 u 9.330 2.900 u 
GROSS BETA pCi/G 5750.000 3790.000 2740.000 2.140 u 132.000 328.000 

·•:::::-i STRONTIUM-90 pCi/G 768.000 1430.000 1140.000 0.274 57.900 144.000 
• . I 

The decimal places shown do not reflect the precision reported by the laboratory. 
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n - WHC HASM 345BLS 

:2-la6- 1996 2, .4.SPM ~ . . .. " ~ 509 375 5590 

SAMPI.E RESULTS 

L.ABNAME: IT AS-RICHLAND SOG: 

LAB SAMPLE ID: 51131101 MATRIX! 

la] 0 05 

P.S 

(juanterra 

W0823 

SOIL 

&,;ronn,,um-,I 
.')l'ftltCI..T 

CUENTID: BCGl.71 DATE RECEIVED! 11/28/SS 1,:1O:OO AM 

COUNTINO · TOTAL REPORT METHOD 
ISOTOPE R.ESUI..T EJllflOR (2s) EftftOR (2S) MCA UNIT Vll:U) . NUMBER 

~ 

PU-238 1.17E+OO v\ 1.31;+00 1.3E+o0 2.26E+OO pCiJg 67.20% RD3209 
' . 

PU239/40 1.28E+01 3.2E+oO 3.55+00 1.SOE+0O ~Ug 67.20¾ RD~2Oi 

U•23.& 1.t1E-01 I.A e.ee-01 9.6E-Oi .2.30E+0O pCV9 74.50% ~[CHRC!030 

U-235 -1.11e-o, u 4.7!-01 4.7E-01 1 .. 59e+0O pCUg 74.50% RlCHR,~030 

U-238 ,.1,e+oo ·1.3E+00 i.3E+O0 1.SSE+00 pCl/9 74.50% RICHRC5030 

AM-24i. e.~E+0O 1.£1:+00 1.Se+OO NIA pCllo NIA R03219 

CE-14-4. .S.3aE.01 \A 2.2E+OO 2.2E+OO 3.51E+OO pC:i/g NIA. . RC!l1; 

C0-58. ..S.59E..01 U 7.SE-O1 7.4E•D1 1.20c+OO pCi/g NIA R032Hi 

C0-60, 1.20t:+03 .2.2E+0o 1 • .2M2 NIA pev9 NIA. A03219 

CS-134. 5.2eE+00 6.2E-01 8.1E-01 NIA pCi/9 NIA RDl21$ 

CS.1370A. 6.7~03 1.2E+01 s.eE+O2 NIA pCi/~ NIA RO3219 

EU-152. 8.33E-01 U 1.8E+OO 1,8E+00 2.ese•oo pcu, NIA RD3219 

EU-15'. BS?E+OO Q.3E-01 .· 1.2E+0D 1.ISOE+OO ;>Cl/; . NIA R03219 

eu-,ss. 2.ise+oo 1.1E+Oo 1.1!+00 1,ISGE+OO pCtlg NIA RC3219 

FE~S9. 2.2,e-01 u 2.4E+O0- 2..4-E+OO 3,7.&E+OO pCilg NIA RD32~~ 

K-40. 1.37E+01 ;:J l.&l:+OO 3.8!+00 NIA pCilg NIA RCl219 

MN-54. · 9.362-01 5.ISE.01 5.TE..01 9.ZSE-01 pCi/g NIA R03'21S 

RA-228. 1 .54£;+00 U 9.4E•01 9.6E-01 1.56E+OO pCifg NIA RO321g 

RU-1060A. 3.78E-01 \;\ 4.9E+OO 4.9E+O0 8.12E-f-0O pCVa NlA llt03219 

n1-228DA. 7.44E-01 lA 1.SE+~ 1.5!+00 2.45E;•OO pCilg NIA R03219 

TH-2320A. -1.13E•OO v\ 4.1~+00 4.1E+O0 8.43E•O() p~§ NIA R0321i 

ALPHA 3.01E+01 1.1E+01 1.1E+-01 S.87!+00 pCilg 100.00% RDl:2'22 

BETA · 5.75E+03 1.0e+02 4.0E...02 1.&!E+01 pCi/g 100.00% R03222 

SR-90 7.-e8E+02 e.OE+01 1.ee+o2 4.84f+01 pCi/9 82.00% RICHRCSOOS 

f ;, ') wooo~~ r L7 ZJl}Jjri 0 

-- ·-- - - ---
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2-'26-1996 2 :~6PM 
u.>vtt .,,.&. ~.1.,,0 

9 p _ 7 

(§uanterra 
. Eo~r.aJ 

S@n-iee;J 

I 

SAMPLE RES UL TS · 

LAS NAME: ITAS-RJCHLAND SOG: W0823 

LAB SAMPt.Ei fO: 51131102 MATRIX: SOIL 

CLIENT ID: BOGL73 DATE RECEIVED; 11/28/9511:10:00 AM 

COUNTING TOTAL REPORT METHOO 
ISOTOPE RESULT !MOR(2s) . ERROR (2s) MDA UNIT YIELD NUMBER 

. --
PU-238 1.055-01 U 2.5E-01 2.SE-01 5.t8E-01 pCl!g 58.10% ~D3209 

PU2!9/-40 2.11e.02 u ,.ae-01 1.ae-01 5.67E-01 pC;/9 $8.,0% R03209 

U•234 4.07E•01 \.A 4.3E-01 4.3E-01 7.33E-01 p(:Ug 77.40% RICHRC:S030 

U.235 1.em-02 u. 1,SE..:01 1.se .. O1 •.36E-01 pCVg 77,40% FUCHRCS0:30 

U-238 l .43E-01 U. 3.SE-01 3.!E-01 S.46E;•01 pCi/g 77.4011k RICHROS030 

CE-144. 1 .63E-01 U. , .oe-o, 4.0E-01 e.27E..Ot pCi/g NIA RD3219 

CO-SB. -3.41!-03 U 1.,e..02 1.,e-02 1.21E-01 pCi/g NlA RD3219 

co-eo. 7.10E•0O ·1.SE-01 7.3E..01 WA pCilg NIA R032i9 

08-134. -5.781;-02 l,l 5.2E-O2 s.2E-02 9.39E-02 pCll9 NIA RD3219 

CS-137DA. 4.43E+01 3.3E-01 4.4E•OO NIA peilg NIA R03:Z19 

E!U-152. 9.37E..03 U 1.1e-01 1.7e.o, 2.81E-O1 pr;Ug N/A. ~0~19 

EU-154. 1.78E-01 U. 1.2e-01 1.2E-01 2.09E-01 pCVg NIA RO3219 

l;U•155. 1.2oe.02 iA 2.1&-01 2.1E-:01 3.24E-01 pev9 NIA ~032,; 

l'!-!9. •:J.27E-01 U 2.oe-01 2.0E-01 3.11E·01 pCi/g NIA R03219 

K·40. 1.815+01 ~ 1.2e+00 2.0E+OO NIA pCi/§ N!A RD32i9 

Mf'l.$4. S.S5E•02 U S~5E•02 5.6E:·02 9.28!-02 pCi/g NJA RD321$ 

RA•224DA. 7.72E-01 1-.5!-01 1.7E-01 NIA pCl/9 NIA R03219 

AA-22S. $.99£-01 ~ 1.2!•01 1 .31!:.01 2.oee-01 pCIIQ NIA AD~219 

RU.10e0A. .. 2, 71 E-01 {J. 5.2E..01 5.2E-01 8.54E-01 pCi/g NIA R03219 

iH•22SOA. 8.83E.01 2.4i-01 2.SE-01 NIA pCl/g NIA 1110~21g 

ALP~ 7.&9E+00 4.0E+00 4.1E+OO 4.20E+DO pCi/9 ,00.00% R.03222 

6ETA 3.79S+03 "4.0E+01 2.SE+0Z 3.53E+OO pCilg 100.00% ~3222 

SR·90 1.4~!+03 e.-1e.01 Z.61:'f-02 1.,oe+o1 pCi/g 82.10% RICH~C5006 

Number ot Reiurts: !23 ! .C11 OOOGO-B-
~-rlbzjit.(/q v 



2-06-1996 2:dGPM P.8 

SAMPLE RESULTS 

... 
LAB NAME: IT .AS-R.JCH\.AND SOO! W0823 

LAB SAMPLE ID: 511311C3 ·, · MATRIX: SOIL 

CUENTIO: 80Gl'T$ DATIi kiC:f:IVED: 11/21S/96 11:10:00 AM 

COUNTING TOTAL RePO~T METHO0 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

PU-238 8.62E•02 U 1.7E-O1 1.7E-O1 2.l3E-01 ~!/~ 53.70% R03209 

PU2l9140 3.01E•01 U 3.SE-01 3.5£:-01 S.1SE-01 pt:Vg 53.70"h R03209 

U-234 1.C0E+00 s.se-01 s..se-01 6 .65!-01 pCi/9 80.00% RICHRC5CJO 

U-23S 1.04!-01 U 2.2e..o, 2.2E.01 4.50E..01 pCilg 80.00% RICHF'cC:~O30 

U-235 a,42e-01 4.9E~1 5.OE•01 5.72E-01 pCl/g 80.00% RICHRCSC30 

Ce-144, 2.sse-01 v\ '4.4e•01 4 .4E•01 1.21e.01 pCl/g NIA . Rl:l32i9 

C0-58. •1.23E-02 u 7.7E-02 7.7E-02 1.24E-01 pCl/g NIA R03219 

co.so. 9.2O.E+C0 2.3E.01 9.SE•01 . NIA pCil; NIA R03219 

CS-134 . •2.52E-02 U S.7E-02 6.7!-02 8.97!-02 pCi/g NIA RCJ219 

C8-137OA. 6.5SE•01 •. ,e-01 -a.se+oo NIA pCi/; NIA R03219 

ev-,s2. 6.32E•02 lA 2.oe-01 2.oe-01 3.30E·01 pClt§ NIA R03,ig 

EU-154. 2.32e-o, 1.2!-01 1.3E•01 z.zee-01 pCI/~ NIA R03:Zi9 
' 

EU-155. 1. 12e.01 U 2.5!•01 . 2.5E-0i 4.08E-01 pCi/9 N/A. R03219 

FE-59. 7.85E-02 U 2.3E-01 2.le-01 3.711:·01 pCi/g NIA R03219 

1(-40. , .see-1-01 r 1.~E+OO 2.1E+00 NIA pCV!i! NIA. RD:3,19 

MN-54. .C..93E-02 {). 6.0E~2 6.0E•02 Q.8$~'-02 pCilg NIA. RD3219 

AA-22-40A. 9.03E•01 , .11: .. 01 1.~01 NIA ' pC!Jg NIA R032,9 

RA--226. e .oae-01 'J' 2,-4E-01 2.SE-01 NIA pCl/g NIA ROl21~ 

RA·228t>A. !,901!-01 a.sa-01 3.5!-01 NIA pCVg NIA R0321~ 

RU-100CA. •1 .59E-01 U 5.8E•01 5.8E-01 g,14'E-01 pCi/9 NIA R03219 

TH-2280A. 1.081,00 2.7E-01 2.~-01 NIA pCVg NIA R032i9 

TH•23.20A. 1.1~5+00 5.95-01 e .1E-01 NIA pCi/g NIA ~0321; 

ALPHA 7.SOE+OO 4.1E•0O 4.2£+00 4.9Slc+OO pCrlg 100.00% R03222 

BEiA 2.745+03 2,4;+01 1 . .f!U~+O< 2.57i•OO pGI/§ 100.00% RC3222 &:I 
SR-90 l.7"4E+03 B.7E+01 3.1-E+02 1.-'2E+01 rpCi/9 0 1 ~ .900,i ~ICHRCSCOS \1~1,0 

ii\ 



LAIi NAME: 

LA8 SAMPL.E ID: 

.! ' .. 

~A 509 375 5590 

"' 

SAMPLE ~SULT$ 

-ITAS-ftlCHLAND SOG: 

5113-1104 MA~; 

(/uanterra 

W08.23 

so·1L 

Eznira.1,.,..,,.ri,/ 
St!rY~:I 

P. 10 

CLleNTIO: BOGL79 gATE RECEIVED: 11/28/95 11:10:00AM 

COUNTING TOTAL REPORT METHOO 
ISOTOPE RESULT ERROR (2s:) ERROR (2 s) · MDA UNIT YIELD NUMBER 

PU-236 .e.OSE-03 U 3.4E-03 3.6E-Ol 6.04E-02 !)Cb's 44.60% R03-?09 

PU239/40 -~ .875-03 l,\ UIE~3 1.9E-03 · 4.47E-02 pCi/9 "4.60% ROJ'209 

U-23'4 4.~E-O2 3.SE .. 02 3.Sc-02 4.30!-02 pCi!g 68.&0% RICI-IRCQ03O 

U-235 .1 .46E-03 U 1.7E-O~ 1.1E.03 3.03!-02 ~Cili 6S.o0% RICHRCS030 

U•Z38 8.92E-02 4.7E-C2 4.9E•02 3.24E-02 pCi/g 68.60% RlCHl=tC:503O 

CE-144. a.&5~~02 Ll o.2e-Q2 9.2E-02 1.53E-01 pCi/g NIA R03219 

C0-58. -1.18(;•02 U 3.5!-02 3.SE-02 .5,50E..Q2 r,Ci/9 NIA RC32l9 

C0.60. -2.7BE•O2 U 3.1E-02 3.1E-02 4.82E-02 r,Ci/9 NIA R03219 

CS-1.24. -1.88E-02 (,,\ 2.SE-M 2.!E-02 3.S9E:-02 pCi/g NIA R03219 

CS-1370A. 1.35E-02 U 2.SE-02 2.SE-0:2 4.14E-02 pCV~ NIA RD3219 

EtJ-152. --3.8SE•02 U 6.0&~2 6.0E•02 9 .52E-02 pCi/9 NIA RD32'\9 

EU-154. B.75E•03 U 8,11:-02 8.1E-o2 1.38!'.•01 pCi15 NIA R03~19 

EU-155. -$. 1 eE-OZ i.,\ 4.6E-02 4.ee-02 7.00!-02 pCi/g NIA R0321i 

F!-SSI. -1.21E-O2 U 9.0E-02 9.0E..02 1.50E-01 pCi/g NIA ROJ,19 

K-40. 5.eeE+O0 J S.4E•01 7.SE-01 1, 191,00 1>Cilg NIA ~032'19 

MN-54. 9.6lE-C3 lA 2.8E-02 2.8E,02 4.75E-02 pCi/g NIA RD3219 

AA-224CA. 1. 15E-O1 5.9E-02 6.0E-02 NIA pCil; NIA R03219 

RA-228. 2.see-01 '3" s.se-02 e.oe..02 t.D3E•01 pCUg NIA RD:!219 

RU-1060A. -1 ••S !!•01 lA 2.m.a, 2.2!-01 ~.50E·O1 pCilg NIA RD321i 

TH-228OA. 1.SSE-01 :r r1e-01 ,.1e-o, NIA pCilg NIA R03219 

TH•2320A. 2.7OE~01 1.4E-01 1.,1:-01. 2.46E·01 pCilg NIA. R03219 

ALPHA 2.99e+OO U 2.ae .. 0O 2.se+oo '4.49!:+00 pCi/g 100.00°/4 RDml 

SETA 2.14E+OO U 1.3E+OO 1,3!•00 2 .l;OE+OO pCVg . ,oo.ooo/o ~037.22 

SR-90 2.74E-01 e.se-02 8.1f;• 02 7.04&-02 pCl/G 85.20% RlCHRCSOOG 

01.3 1t8-9M4 
i,,Jt t; z Jt.l jcU.~ 
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SAMPLE RESULTS 

LAB NAME: ITAS-RICHLANO SDG: wow 
LAB SAMPLE IC: 51131106 M.4TRJX: SOIL 

CUENTIO: 80QL.S1 DA n RECEIVED: i1/28/9511:10:00 AM 

COUMTlNG TOTAL 9'EaaORT METHOD 
ISOTOPE RESULT ERROR (2s) l!RROR.(2S) MCA UNIT Ylf:LO NUMBER 

PU-238 -3.7eE-03 u 4.Je-o3 -4.4!•03 1.13E-~1 pCUg 5-4.50% RC3209 

FU23i/40 -3.76!.03 'U\ 4,3E-4l 4.4E-O:I 1.1~E.01 pCi/g s,.so,- R0~09 

~23' S.3'!-01 2.0E-01 2.,e~1 1.13E-01 pCiJg 77.50% RICHRC:S030 

U-235 l .24'5-02 LA 5.OE-02 S.OE-02 8.0-4E-02 pCil; n.so% R.leH!1'C$030 

U-238 4.87E-01 ,.ee-o, 2.oe-01 9.-40E-a2 i,(:ilg 71.50'1. ~JC),jFtCS03O 

CE-1-4-4. -5.62!-02 U 1.31;-01 1.3E.01 2.0'Tc-01 pCI/~ NIA R0321S 

CO-68. 4.2SE•02 IA ,. ,e-o:z •.~e-02 7.21E-02 pCllg NIA R032i~ 

CC).6Q. 5,47E-01 7.8E..02 9.!!•02 NIA pCVg NIA R03219 

CS-134. 2.37E-02 v\ 2.SE-02 2.8E-02 4.09E-02 pCi19 NIA RD3219 

CS-127CA. . 7.045-03 lA 3,0E•02 3.0E-02 s.ose.02 . pCi/g NIA ~03:Z1i 

EU-152. -e.u2e-02 l) 1. ,e-02 7.2E·02 1.1se-01 pCi/g NIA R03219 

EU•154. 9.79e•02 Lol 9.51:-02 i.SE·02 1,881:-0T pCi/g NIA R03219 

EU.165. -8.0E!l!-03 '(). iS.SE-02 6.5!-02 1.02E-01 pCi/9 NIA "03219 

FE-59. -2.1 se.01 lA 1.:ZE-01 1.2£-01 ,.a,e..01· pCl/g NIA RD:!219 

1(..(0, 1.08E•01 J"' 1.1E+0O 1,61!!+00 NIA pCilg NIA R03~1~ 
' . 

MN-5-4, -1.79!-0, IA 3.5E-02 3.5E .. 02 S.63E-02, pCVg NIA ii~18 

RA-2240A. At.B2E-01 8,4E-02 i .SE-02 NIA pCi/g NIA A032i9 

R.A.•225. 5,00E!-01 J" 9.1E-02 1.oe-o1 NI.a. pCiJg NIA R03'218 

RA-22&DA. a .t4e-01 2.3!-01 2.4E•01 NIA pCil . 9 NIA R0321i 

RU-1060A.. 1.2~!-02 U 2.9E-01 2.ae-0, 4:sse-01 I pCVg NIA RD3219 

TH-l28OA. 
; 't 7.48E-01 1.ae-01 1.8E·O1 NIA : pCl/g NIA R0321i 

TH-232CA. 5 .96E-01 2.ee .. 01 2.&E-01 NIA pCltg NIA R032i9 
I 9.,-3~ (o.,Q 5.i:ii I 

.ALPHA. .o.:.at&•OO ~E+OO e.,! •OO .Mif:+w, ,Cl/; 100.00% R03222 I 
BETA 1.32E+02 5.4E+OO 1.DE+01 2.see+oo pCVg 100.00% R03222 · 

S~•90 5.791!!+01 9.oe.o, 1.1E~1 .9.281!:-~ I pCVg GO.JO~ RJCHF<C50~ ~i . 
01.4 ,z,/1c..l tj LP 

J 



. , ti I -

(iuanterra 
& .. ironm<mul 
S,,:,-,i,'1:5 

p _ 1 d. 

SAMPLE ~ESULTS · 

LAB NAME! ITAS-RJCHUND SDG: W0823 

LAS SAMPLE ID: 51131108 MATRIX: ; SOIL 

CUENTIO: BOGL815 DA TE RECEJVE0: 11/?9/95 11 ;10:00 AM 
:... 

COUNTrNG TOTAL RE,ORT METHOD 
ISOTOPE RESULT ERROR (Zs) ERROR(2s} ' MDA UNli YlfLD NUMBER 

Q_ . 
PU.~38 o.ooe+oo u o.oetoa , .2e.01 1.13E-01 pCi/g 69.20% R0320~ 

PU239/40 ~.1ae·-03 Ll S.9E•03 5.9E-03 1.'74E.01 pCl/9 $9.20% ~03~Q 

v .. 2:34 3.eeE .. 01 2.Se-01 · 2.5E.01 2.3SE-01: p<;i(~. 81 .30% RICHRCS030 

U-235 2.aee.02 u 7.1!-02 7.1E-02 1.76e~, pCilg e1.3o% RICl-!RCS03O 

V-m 4.801:•01 2.se-01 2.ae .. 01 1.98E•01 pCl/g 81.30,"o RICHRCS03O 

C:E•144. ..S.79E-02 U 1.!E-01 ,.se..o, 2.27!-01 pCilg Nli6. ROJ219 

co-.se. 1.58E-02 U 3.4E-02 3.4E-02 S.87E..ll2 s,C_ilg NIA RD3219 

C0-80. 5.3SE-01 e.se .. 02 e.eE-02 NIA p¢ilg NIA RD3219 

CS-134. ·3.7OE-O2 U 2.5E-02 2.se.02 3.93E-02 pCl/g NIA RO3219 

CS·1370A. -2.0$E-02 Ll 2.ae .. 02 2,8E-02 4.39E-02 pCi/s; NIA RD3219 

EU-1S2. -8.33E•O3 Ll 8.9E-02 6.9E-02 1.13E-01 ; pCi/g NIA RD32HI 

EU-154, -2.2Se·02 v\ 8.2E•0Z B.2f-02 1.33E-01. i pCi/g NIA R032Hl 

ELJ.15S. 1.09e-o, u 7.7E-02 7.BE-02 1.22e-01 pCJ/g NIA RD3219 

FE-S9. 3.S6E-02 \J 9,4E•02 9.4E-02 1.62E-01 pCi/g NIA RD32,a 

1(--40. 1.86!+01 1.1E+OO 2,1E+CQ NIA pCi/g NIA R03<1~ 

MN-5-4. -8.O7i-03 lA 3.OE•O2 3.0E-02 4.96E-02 pCV; NIA R00219 

RA-224DA.. 4.15E..Q1 7.3!-02 8.4E-02 NJA ~ NIA A0321i 

AA•226. S.24!-01 Cf 1.1E-01 f.2E·01 NIA pCII; NIA R0'3219 

RlJ.1080A. •1.30E-01 U. 2.SE-01 2.SE-01 4.10E·01 pCifg NIA ~03Zl$ 

TH-22!0A. 8.3Se-01 t .SE-.01 .. 1.7E..01 N.IA pCVg NIA R03219 

TH-2320A. 8 .22E-01 2.,E-oi 2.&E-01 NIA pCilg NIA ~03219 

ALPHA 2.90E+OO l.A 3.0E•OO 3.0E+00 5.22E+OO pCUg 100.00% ROln:2 

BETA 3 .28E+92 8.4!+00 2.3E+01 2.59E•00 . pc119 100.00% ROi222 

SR-90 1.44-E...,02 6.,e+oo 2:6E•01 1.45E+OO pCl/g 82.50% RICHRCS006 

015 -0 00 G-1-5-
lte 0 z;,.., I er 0 
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Quanterra Incorporated 
2800 Geo,ge Washi11gton Way 
Richland, Washington 99352 

509 375-313 1 Telephone 
509 375-5590 Fax 

"· 

'' 

{!?uanterra 
En,,;ron mental 

Sen ·ices 

CERTIFICATE OF ANALYSIS 

Bechtel Hanford, Inc. 
345 Hills 
Richland, WA 99352 

January 12, 1996 

Attention: Joan Kessner 

SAP Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

I 

B95-089 
November 28, 1995 
Six (6) 
Soil 
W0823 
Summary 

On November 28, 1995, six soil samples were received by the Quanterra Environmental 
Services Richland Laboratory (QTESRL) for radiochemical analysis . Upon receipt, the 
samples were assigned the following laboratory ID numbers to correspond with the Bechtel 
Hanford, Inc. (BHI) specific IDs: 

QTESRL ID BHI ID Matrix Date of ReceiQt 
51131101 B0GL71 Soil 11/28/95 
51131102 B0GL73 Soil 11/28/95 
51131103 B0GL75 Soil 11/28/95 
51131104 B0GL79 Soil 11/28/95 
51131105 B0GL81 Soil 11/28/95 
51131106 B0GL86 Soil 11/28/95 

II. Analytical Results/Methodology 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information, analytical results and the appropriate associated 
statistical errors. 

017 
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The requested analyses were: 

ill. Quality Control 

AJpha Spectroscopy 

Envir011.rncnr.if 
/'iervi,:,~~ 

Plur.onium-238, -239/40 by method ITAS-RI>-3:209 
Utanium-234, -235, -238 by method RICHRC-5030 
Gamma Spectroscopy 
Gamma Scan by m•thod ITAS-RD-3219 
Gas Proportional Counting 
Oross Alpha by method rrAS•RD-3222 

· Oross Beta. by method IT AS·RD-3222 
Strontium-90 by method RICHR.C-5006 

The analytical results for each analysis performed under SDG W0823 include a minimum of 
one Laboratory Control Sample (~CS). one method (reagent) blaJ1k, and one duplicate. Any 
exceptions have been noted in the "Comments" z:tlon. 

Quality control sample resulrs are reported in the same units a.s sample results, with the 
exception ot Oross Alpha and Gross Beta QC sample results which are reported in pCi/sample. 

IV. Comments 

Modified detection limits were required for this SAF. 

Alpha Spectroscopy 

Plutonium-23&) -239(40 by method ITAS-RD-3209 
The batch sample sizes were reduct.d for all samples except sample BOOL79 due to high 
screening activity. As a result, three .witJ)les did not meet ?he lU>L on thi: initial count, 
.samples BOOL71, BOGL73, and BOGL7S. The samples were recounte.d for 1000 minutes to 
improve thc_achi~ed MD;As. The recount results are~ and reportcd ·with all achieved 
MDAs less than the RDL or results &reater than the MDAs except for the Pl:t-238 MDA for 
sample BOOL71. The Pu-239 result for that sample was more than 10 times higher than the 
requeited RDL, therefore, th~ J'e$ults are ·accepted .and ·the elevated MDA is attributed to a 
matrut effect (high beta. sample activity). The LCS, bat~h blanlc, AAmplt-, and wnpl• dupliQte 
(HO{jL86) results are within contractual requirements. 

01.S 
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Uranium-23.4, .. 23s, ·.23s by method RICHRC-SOJO 
The batch sample sizes were reduced for all samples except sample BOGL79 due to high beta 
screening activity. As a result, three samples did not meet the II>L on the initial count. 
samples BOGL71., BOGL73, and.DOOL 75. The $11Dples were recounted for 1000 minutes to 
improve the achieved MDAs. On tl1e recoun~ sample BOGLil did not meet the RDL for U-
234, however, the U-238 Ie&Ult is greater than the achi~cd MDA. Sample BOGL73 did not 
meet the lmL for U-234, but the U-238 RDL is achieved. Sample B0GL7S has ·results over 
the achievt.d MD/\s. The recount results ifJ"t: accepted and ~ With the achieved MOAs 
and the elevated MD.As are attributed. to a matrix effect (high beta sample activity). The LCS. 
batch blank, sample and sample duplicate (BOOL86) results are within contractual 
requirefflents. 

Gamroa Spectroscopy 

Gamma Scan by roetbod ·rrAS-JW-3212 
The hi&h activity of the samples rcq~ a reduction of sam-ple mass a.nalyzed. As a n:sult of 
the smaller sample si~ and the high Compton back;round, the samples do not meet the 
contractual RDLs for some isotopes, however, the samples do meet the modified RDLs 
specifted for this SAF. The contracrual and modified RDLs are met by the Ottawa sand blank. 
The data are accepted with the MDAs achieved. Th-232 is requested by the modified SAF 
detection limit list, however, the Th-232 key line wu not found for sample BOGL 73, 
therefore. i1 Th-232 result could not be reported for that samplt. The K-40 result for the 
duplica.te of sample BOGL 79 wa.s outside·of the 3 sigma control limit because JC-40 was 
detected in the dupHcaae. but was not deteet«l in the sam9le. U-238DLP is detected and 
reported in the blank, however, it is not considered to be an indication of ba~h contamination 
as it is a natural constituent of the blank matrix mataial. The LCS, batch blank, sample and· 
sample duplicate (BOOL 79) results are within contraetUa.l requirements, except as noted. 

Gas Proportional Countln& 

Grog Alpha by method ITAS•RD·lm 
Samples BOGL73, BOGL7S, BOGL79 and BOGL86 were rtc0unted for 100 minutes to improve 
the :aclllevcd MDAs. Th~ ~t results are within liMi.U and reported. The LCS, batch 
blanlc1 sample and sample duplicate (8()QL86) results are within contractual requirements_ 

Qross kl by method ITAS-RD:32~ 
The count time and aliquot size was reduced for u.mplc BOGL71 due to high screening 
activity. The LCS, batch blank, $ample and sample duplicate (BOGU6) results are within 
contractual requiremeots. 

019 
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Sttontium-90 by method ]YtHRC-5006 

r;,,w;m11mrttt.J/ 
~•,!f"'l'N:cs 

The duplicate was lost in analysis. All other upectS of the data are within re.quiremertts wd 
the batch ii accepted. The LC~,-batch blanl; and sample ~sults are within contraetual 
requirements. 

I certify that rhls Ce(tificatc of Analysis is in compliance with the SOW, both technically and 
for completeness, for other than the condition., ·detailed above. hlease of the data eontain$d 
in this hard copy data package hu been a.uthorfaed by the Laboratory Ma.najcr or·a designt:e. 
as verified by the follOVJing signature. 

Reviewed and approved: 

.o~o 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page_of_ 

Data Turnaround 

Collector 
W. S. Thommon 

Project Designation 
1301N/1325N SI (Limited Field lnvcstieation) 

Ice Chest No. 

Shipped To 
QUANTERRA 

Possible Sample Hazards/Remarks 

\ 

.,. 
SAMPLE ANALYSIS 

Company Contact 
K. L Svkes / W. S. Thomnson 
Sampling Location 

Field Logbook No. 

OJTsite Property No. 
NIA 

Preservation 

Type of Container 

No. ofContainer(s) 

Volume 

l301-N/1325-N Cribs 

El.,.1275 

NONE NONE 

Glass Glass 

I I 

II 

Radio­
nuclides ~ 
(see note~ 

IOON 

NONE 

Plastic 

20ml. 

Telephone 
I (509) 376-8031 
SAFNo. 
895-089 
Method of Shipment 
Hand Carrv in DOE vehicle. 
Bill of Lading/Air Bill No. 
NIA 

D Priority 
• Normal 

51 l.310 
Sample No. V Matrix• Date Samnlcd Time Samolcd 

ICP Metals 
Cadmium 
Chromium 
Lead 
Nickel 

#1) ~ Activity 
Scan --I\ Bo&J... 7 / ✓ Soil 

?- ve,oG-l7~ ✓ 9-blL 
9 v r?io r:, L ?s ./~ot L 

t/ v f?:.oG,L 7q / .,Sotl 

6 ,~ fbor....,1- ~I ./ £i9,i 
/.pv 1.~/4L>5'~ t/ s,;( 

11 /oq /q c:; 
I 

,,1,01qs 

,;1,1, /1.J 

X X X 
Y. 
Y. 

(') 1 '-1> 

075D X 
;1:is~l!lllll~li!~l11f h<i<f"} ._,, S~rint Names ~~~.c:~\::d~::U~.%1'~~~~ .. alpha; cross beta; Sr-90; U-233,U-234; U-238; 
flelipg_uisbesl By ~,,J di u · · ba\efTime ~o/,£, ~ DatefTime c.;,,~,, 7 l'u-238; Pu-239/240; Gamma Spec (to Include)• 
(/ ].~ 1./Jod/ ,n<;o,,,_ 1(/7 Y!o-< 090? . A~,A(,.lty.,, 11-~'>r-'f r ~ i!~, .. r ~-40, Mn-54, C0-60, Ru-106, C•-134, C•-137, Ce-144, 
RJ!lli1qu1~,-~' ~A!. Date/rime / ,Jc) / 'Rec.Jlived By A ,~ t;,.)q' 1:faten 1111.,, • ·, ~ ~ /, ttJ' Eu-154, Eu-155, Ra-226, Th-228, Th-232. 
/r,/i'//~,1¾.) a . ,1.J.J.,,.., 11-.:J•~,,.- --A--- - 17'/,.//'--//.•,/,.,,.,,,,,,, //-?9'-9.t. I 
~elinquished By Date/rime Received By _..,, )'ate/Time SUMMARY DATA DELIVERABLES I / , 
Relinquished By Date/rime Received By Date/Time 

Title Date/rime 

Disposed By Date/Time 

Matrix• 

s ~ Soff 
SE 2 Sediment 
SO= Solid 
SL= Sludge 
W =Waler 
0 =Oil 
A = Air 
OS= Drum Solids 
DL = Drum Liquids 
T = Tissue 
Wl=Wipe 
L • Liquid 
V = Vegetation 
y = "'"·· 

'LN --,,.,J 
-.J 
,j; 

J""--.) 
t:::J 
-...s:l 
c::, 
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VALIDATION 
LEVEL: 

96!3477i02092 

WHC~SD-EN-SPP-001. Rev. 1 

RADIOCHEMI.CAL DATA VALIDATION CHECKLIST 

A B (v D E 

PROJECT= 1m~R 1 1301t0/tsZS~ . DATA PACKAGE: WO~Z3·- c9ES 
VAUDATOR: \~.(~~ LAB: &uA-tJ1~ DATE: z/1'-'i ql!? 
CASE: SDG: 

ANALYSES PERFORMED 

~Gron ~ttontium-90 0 Technetium-99 ~Alpha 9{Gamma 
Alpha/Beta Spectro.copy Spectrotcopy 

D Total Uranium D Radium-22 D Tritium a 

SAMPLES/MATRIX JDGL1 I ~GL13 fbDGL ·,75 60~l i]9 
_&::x-Jl 5d I {Y;(1 L '6 (o / S OlL 

1. Completeness . . . . . . . . . . . . 
Technical verification forms present? •• 

I 

. . . . . . . • N/A 

••••• (;;) No N/A 

Comments: ------------------------

2. lnitial Calibration ••••••••• . . . . . . . . . . 

Jnstruments/detectors calibrated within 
one year of sample analysis? ••• • • • • Yes 

Initial calibration acceptable? ••••••••• 
Standards NIST traceable? ••••••••••••••• 
Stanrlards Expired? . . . . . . . . - - -

Yes 
Yes 

••• Yes 

!\ , 
. ~N/A 

I 

No 
No 
No 
No 

Comments: _______________________ _ 

A-1 0'73 . ,.J 



96 !3ll77 .20,3 
WHC-SD-EN-SPP-001. Rev. 1 

3. Continuing Calibration ••••••••••••••••••••• MN/A 

Calibration checked within one week of sample analysis? ••• Yes No 
Calibration check acceptable? •••••••••••••••• Yes No 

Calibration check standards NIST traceable?. • • • ••• Yes No 
Calibration check standards expired? •••••••••••• Yes No 

Comments: ________________________ _ 

4. Blanks . . . . . . . • • . . • • . . • . • • • • • • • • • • • N/A 

Method blank analyzed? ••• ~ ·• • • • • • • • • .CJ;;) No N/A 
Method blank results acceptable? • • • • • • • • • • No N/A 
Analytes detected in method blank? • • • • • • • • • • • • N/A 
Field blank(s) analyzed? • • • • • • • •• Yes No N/A 
Field blank results acceptable? •· • • • • ••••••• Yes ® N/A 
Analytes detected in field blank(s)? .•..•••••• ~@ No N/A 
Transcription/Calculation Errors? • • • • . • • • •••• Yes No@ 

Comments: -------------------------
t. K..-40 J ~a. - -z. z le I QV\t1 ·Tn--zz~DA 1,,,;e <" <- k-l-<:cJ-c.d \n 4\,,:\1 
vvVL-i¼©d b,av1t. a<'- cA o~ci_\c+-cd ~~m ~lg ;;: were ~\tAd . 
Z ~ @[:l::;L, ,q 1S an ecr '1fW- V1:t 0lo(ll v 1·¼--i U-23'1) 14-:23~) ~-L/0) . 

(ccZ'lLo J ,h-:z:s -z_ oA, and Sc --90 d d:e c-t-ed . Clw-h~ca-h ao 110+ (~1r~d. 
5. Matrix Spikes....... • • • • • •••. ON/A 

Matrix spike analyzed? ••.•••••••••••••••• Yes @ 
Spike recoveries acceptable? 
Spike source traceable? • ••••••• 

. . . . Spike source expired? • •••••• 
Transcription/Calculation Errors? ••• 

Comments: 

••• Yes 
. . . •• Yes 

. . . . . •••• Yes 
• ••• Yes 

No 
No 

No 

No 

-------------------------

A-2 
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6. laboratory Control Samples • • • • • • • • • • • • • • N/A 

lCS analyzed? ••••• ~-••••••••••••••••• ~ No N/A 
LCS recoveries acceptable? •••••••••••••••• ~ No N/A 
lCS traceable? ••••••••••••••••••••••• Yes No~ 
Transcription/Calculation Errors? •••••••••••••• Yes No(!!!!_) 
Comments: _________________________ _ 

. . . . . • N/A 

~ No N/A 

7. Chemical Recovery •..•• 

Chemical carrier added? ••• 
Chemical recovery accept ab 1 e? • 
Chemical carrier traceable? •• 
Chemical carrier expired? ••• 
Transcription/Calculation errors?. 

@ No N/A 

• Yes No ffi/ 
• • Yes No N/A 

• • Yes No N/A 

Comments: --------------------------

. . . . . . • N/A 

• • • • • • ~No N/A 

8. Duplicates •••••• 

Duplicates Analyzed? ••• 
RPD Values Acceptable? •• 
Transcription/Calculation Errors?. 

Comments: 

. .. : : : : : : sIP:: ~ 
--------------------------

Or;r-
. 1..., .) 

A-3 



. 
9. Field QC Samples • ~ ••••••••••••••• 

' ., 

Field duplicate sample(s) analyied? •••••••••••• 
Field duplicate RPO values acceptable? • • • • • • • • 
Field split sample(s} analyzed? ••••••••••••••• Yes 
Field split RPO values acceptable? ••••••••••••• Yes 
Performance audit sample(s) analyzed? •••••••••••• Yes 
Performance audit sample results acceptable? . . . . . . •• Yes 

10. Holding Times 

Are sample holding times acceptable? ••••••••••• G No N/A 

Comments: _______________________ _ 

11. Results and Detection Limits (Levels D & E) • . . . . . . . • N/A 

Results reported for all required sample analyses? •••• @ No ~ 
Results supported in raw data? • • • • • • • • • • • -~ No ~ 
Results Acceptable?. • • • • • • • • • • • • • • • • ~ No ~A 
Transcription/Calculation errors?. • • • • • •••••• Yes I~ No N/A · 
MDA's meet required detection limits?. • • • • • • Yes@ 

••••• Yes No (!jD Transcription/calculation errors? •• 
Comments: _______________________ _ 

&JGL11 :, ~\.,1.-'2:S~l eµ-239/'.::{o) L1-z3L\, Lil-z3s 1u2.35s >s<-4oJ 
tr\~ ha I C><J-o, , \Jd,- s;cL ~u,.- Io l0 DA, Cu -1sz. 1 ELA- IS'1, 

&)6L15\ ~ c-90
1 
A\,\t) a.J J 

8)6L ryq .~ A\~~~ 
YX:,L01: A\oV\01 
&)6LQ(o •• 1,tlrha 

A-4 



- - - --
; 

-

IIOLD ING TIME SUMM/\RY 

SOG: W0'2~ ~ Q.1;::_S V/\LIO/\ TOR: '1--ltlO I (~~7:r6fL-.SOt-..J 0/\TE: z/H/q(oj_ .. PAGE. Lor Z. 
COMMENTS: 

-
PREP. /\N/\LYSIS 

FIELD SAMPLE ANALYSIS D/\TE D/\TE DATE HOLDING HOLDING 
ID TYPE SAMPLED PREPARED ANALYZED TIME, DJ\YS TIME, DAYS QUALIFIER 

~C0t}71 .S< °tO II /°'I /t/0 tz/i·z/qs l / 1.,j /0(.y ~33 9-.o (,e)fJ_ 
'---0 

C,ro;sod ~ L2/1sA~~ 3 ·-:s \'4~8o {\001 
a-., -

t-z/ts/o,s 
LJ,J 

Qpm(y\P, 3t~ \ll4¾ 3J.-o V\iOILL -~ 
l/ o/0lo 

"""j-< 

Ll 3-3 ~~ss AO/\~ ~~ 
fu lZ/zl/C1S 3·3 ~~L./3 

';·,: 

l\O{lQ 
i-'!u 

\I/ \/ "Pt 
~,L73 6<90 l( It O/q0 l/L-f )q(!; :3Z- 55 {\Q(\i 

a--~ 
0:, 

&rtr:b ti f t 7--/( ~ /0,5 3? f\OfJ... ~ I /2Z-- .., 

~ttn-il'VIQ (Z/ < S /::,s 3-z .. 35 Abr'lL -~ ... 

u ii ~s /°'(£; ·oz SL/ villnL ~ ,v fu l Z/2-z/iS 32 4z_ v\Q){\J___ i,.; 

fJJGL7S trqo \ /4 /CJLr1 ~sz. 55 no/\Q_, 
•. 

~rcss~ ~ tZi15/1S 3-Z .. 3S V\,O(LL 
(!:µ l'Yl y"'hq 

I L2/tSl{s 3-Z.. BS f\nt'lL 
() l/3/C)lo 3·2 ~4 rtOAf 

,v f'u , 11 ,\t iZ/z-Z/C/S 3Z. L/Z. 0n(lQ__ 

···· -

0 
N 
"1 

----- - -



a, 
I ,_. 

SOG :l ))(}?23>~~f:S 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

f::f)C~L 7Cf. -Sr 6/0 
6ra;sof ~ 
G:;a l"n(Ylt:i 

LA 
\1 pl.A 

6~LS? I SrqO 
~('[ff:i::f p 
C::,v. VY1 tvl.4 

Ll 
'\V Pu\ 

fd1:[c,9lo SK- C/() 
.. (!;(Cfhcj ~ 

(1~mM'1' 

Ll 
'V Pv. 

!!OLDING TIME SUMM/\RY 

V/\LID/\TOR: He:lt?I (~0:::0D 

D/\TE D/\TE DATE 
SAMPLED PREPARED /\NALYZED 

t\r--;cr-l':? J t"Z/rz/16 l / L.,I /Cf lP 

lZ/15Pls, 
l7./10/qs 
, I 0/1(£; 

\I i-Z/z:zflS 
l\/15/0JS l/£,J I~ VJ 

l-Z/('3/C/0 
t-Z,/1'3/00 
l / 3 /qlo 

"" l 2 ;zzf,s 
(\//f.j/C/7 \/'-1 ;q(p 

l'Z-/tSAS 
t2/iSf;S 
L/3 /CyC/) 

'\/ ~ \-Z(ZZfl5 

O/\TE:2/t'-1/q~ . 
-

PAGE. 2 or- Z. 

-
PrlEP. /\N/\LYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS QUALIFIER 

21 SD /f16')(ll_ '-0 
C', 

30 =-·2, V"\_(!)(Ul t.N 
r"' 

·27 6D (l.e)(\_Q__ 
--..J 

~ 
·21 l-19 V1.(D(\L 

· ~ 

__ , 
l 

'Z-'7 0/ (l([)tlQ__ 
I 

27 '50 V\Q)flL 
['I 

2: 

27 3() v1 ('.)(LQ_ ~ 
';"C 

·27 c30 M/U.. '~ 

'2'7 L-/Cj notLL ; 
27 3"7 (lD(\J._ i.-J 

Zlo l/0, V1_,€){lJ_ 

·z(_g 2.1 AO/LL 
-ZL? z~ VlJ)Af__ 
·z-t,o i-/'B Vl©(\J_ 
2-lo ·3eo v'\__e)\'lL 

-



81.ANK RE~UL TS 

LAB NAME= ·ITAS-RJCHI.AND SDG: 

LAB SAMPLE ID: M11311.1B MATRIX: 

ISOTOfll RESULT 
COUNTING 

ERROR (2a) 
TOTAL 

ERROR(Js) MDA 

PU-238 -S.941:-03 3.3!•03 3.5E-O3 S.90E-02 

PU238/-40 •1.83!-03 .1.ae.os 1.95-03 ,4.37E-02 

U-234 -5.12E-03 3.1E.03 32.5-Q3 4.11E-02 

U-235 · t.O2!:-02 · 1.7E-02 1.7E-02 2.eoe--02 
U.-2l8 3.96E~3 1.2E-02 1.2[;-02 3_1,e-O2 

CE-144. •2-4ee-02 S.8!-02 S.BE-02 9.246-02 

C0-58. -8.25E•03 1.7!•02 1.7E-02 2.73!•02 

C0-80. 3.1ee:-03 1.ee-02 l,iE-02 -~.87E-02 

CS-134. 3.01E-04 1.5E•02 1.5!•02 Z,49f-02 

CS-1370A. .. 1,42e-02 1.7E.02 1.7!•02 2.76E-02 

EU-1!2. 5.6:JE-04 4.15-02 4.1E-02 8.!0E-02 

EU-15-4. 2.38E•02 ~.7!-02 o1'.7E-02 8.36!•02 

EU-155. S.7$E-03 2.SE-02 2.ae-02 -4.72!~02 

FE .. sa. ~2.OSE-02 3.5!..Q2 3.5E·02 S.71f-02 

K-4O. ~ i.4E-01 s.oe-01 7.63E•01 

MN-5.4. -4.49!-03 1.81;•02 l.8E•02 2.91E-02 

AA•226. ~ 3.8!-02 ,.1e:.02 7.11£.02 

RU-1060P .• -1 .:lOE•O'I 1.4E·0'T 1.4E.01 2.27E-01 

TH-2:280A. ~ 4.3EP02 •.5E•02 8.28E-O2 
' TH-232CA. ~-"7e-01 9.8E-02 1.0E•Q1 1.~~.01 

U-23eOLP. 9.53f:-01 6.2!•0.1 5.3E-01 NJA 

ALPHA -i.41e.02 ,. ,e.o2 1.1.E-02 1.l3E-01 

8E'rA 2.21E-03 2.-4!-<n 2.4E-01 5.4~E..Q1 

SR-9O 3.361-02 3.2E·OZ 3.3E.Q2 G.18E.02 

N'umb•r of Results: m 

REPOR.T 
-UNIT 

pCVg 

pCi/9 

pCi/g 

pCi/g 

pCi/g 

pCi/J 

pCi/; 

pCl/; . 

pCllg 

pei/g 

pCVg 

:,Ci/; 

pCl/g 

pCi/;g 

pCVO 

~i/9 

pCVg 

pCi/g 

pCi19 

pCili 

pCV§ 

pCi/sa 

~Ci/sa 

tiCflo 

P. 18 

(J-uanterra 
&rvu,un,;nt:il 

Scrv1"ce# 

WOB21 
SOIL 

METHOD 
YH!l.D NUMBl:R 

4S.60% RD3209 

45.~0% RD3209 

71.60% R1c;HRCS0'30 

71.60% RICHRC5030 

71.60% RIOHFt.C5030 

NIA RCiZ19 

NIA. R03219 

NIA R0l219 

NIA R03219 

'NIA R03219 

NIA ~Oi219 

NIA. R03219 

NIA R0021; 

NIA R03219 

NIA Rt)3219 

NIA RO3219 

NIA R032H! 

NIA RC3219 

NIA RC32i9 

NIA R03'1i 

NIA R03219 

100.oo~ RD3222 

100.00•~ R03222 

o~.oo.,, AICHr..:c~ao 

OZ9 tite6 z;_t,w 
~-S-e-1: 




