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1.1 Objective of Sampling Effort 

The objective is to confirm whether metals and/or.radionuclides are being discharged into the 
Cuyahoga River from BASF propmiy and whether the same pollutants are present in the 
Cuyahoga River at the point of discharge. Sampling results will also be used to learn whether 
radio nuclides are being drawn into BASF' s recovery wells and subsequently being discharged 
from the nickel treatment system into the Northeast Ohio Regional Sewer District sewage 
system. 

1.1 Facility Description 

The BASF site ("Site") is located approximately 3.5 miles southwest of downtown Clevela:nd, 
Ohio. It is sitnated along the western bank of the Cuyahoga River, just north of its confluence 
with Big Creek. Harvard Avenue splits the facility into a north and south section. The BASF 
facility consists of approximately 24.46 acres and is comprised offour parcels (2, 3, 4 and 5) 
(Figure 1). Parcel2 is approximately 4.37 acres in size and.is currently a vacant lot. Parcel3 is 
approximately 18.94 acres in size and includes seven remaining buildings. The current buildings 
within Parcel3 include a warehouse (Building W-1 ), former foill+dry (Building F-1 ), f01mer 
boiler house (Building B-1 ), groundwater recovery and ti·eatment system building, garage, 
former hydrogen fluoride plant wastewater treatment system (Building H-10), and former scale 
house. Parcel4 is approximately 0.87 acres in size, and ParcelS is approximately 0.28 acres in 
size; both are cunently vacant lots. The BASF site also includes a structure refened to as 
Building G-1 and the property occupied by Building G-1, which are oWned by BGD Company, 
which is an affiliate of Chevron USA, Inc. This building is located in the north-central portion 
of Parcel 3 and it is shown on Figure 1 as the area marked with ctoss hatch marks. 

The BASF site is the subject of response action by tl1e United Stat;;s Army Corps of Engineers 
(USACE) under the federal gove1mnent' s F01merly Utilized Sites Remedial Action Program 
(FUSRAP) and the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). Numerous other buildings that were once located at the facility for manufacturing 
have been demolished with oversight by the Nuclear Regulatory Commission (NRC), although 
most oftl1e floor slabs remain. The locations offonner and existing buildings rire shown on 
Figure 1. 

In 1901, the Harshaw Chemical Company (Harshaw) became the original owner and operator of 
a 40-acre site that included the current Site. Harshaw manufactured and processed chemicals 
including catalysts, inorganic fluorides, aud metal finishing compounds, During the 1930s and 
1940s, the U.S. government contracted with Harshaw to complete uranium research and 
enrichment at Buildi11g G-1 of the Site, in support of the government's Manhattan Project. 
Building G-1, tl1e underlying soil, and groundwater became, and remain, heavily .contaminated 
with uraninm and other radioactive contaminants. In 1977, the Gulf Oil Corporation ("Gulf') 
purchased Harshaw and Gulf became parent company to subsidiary Harsha':". In.1983, Gulf and 
tl1e Kaiser Aluminum and Chemical Corporation ("Kaiser") entered into a p<Utnership, and 
Harshaw remained the owner ofthe Site and the Gulf/Kaiser Partnership becal11e the operator of 
the Site. Shortly ther(;)aft~r, CheVTon purchased Gulf, and Chevron assumed Gulfs position in 
the Gulf/Kaiser Partnership. Historically, Harshaw was the pern1it holder of several Clean Water 
Act NPDES permits for the Site, including permits for process wastewater, stonn water, 
groundwater, and about eight outfalls. In 1988, the Engelhard Corpomtion purchased the entire 
Site, except for Building G-1, which remained owned and operated by the Chevron/Kaiser 
Pmtnership. In the early 1990s, BASF purchased the Site, except for Building G-1, which 
remained owned and operated by the Chevron/Kaiser Partnership. BASF never conducted any 
operations at the Site, except for a pump and treat system to remediate nickel contamination on 



the Site, pursuant to an order fi·om the State of Ohio. On April I, 1998, tlre remaining NPDES 
permits for tlre Site expired. 
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Figure 1-Former Harshaw Chemical Site Diagntm (drawing obtained frotn 
AECOM 6/17/2010 report Drqft Description ofCurrent Conditions) 



In the. early 2000s, the U.S. Congress delegated to the U.S. Anny Corps ofEngi11.eers the 
. remediation of the radioactive contamination atBuildingG-1 of the Site pursuant to. the 
Fonnerly Utilized Sites Remedia). Action Program {FUSR.AP). USACE planned to begin such 
remediation in 5 to 15 years, but this rem~ed subject to tight budgetary constraints. · 

On!Vfarch30,2010, Region~ of EPA issued to BASF a RCRA :3008(h) Administrative 
Corrective Action Orqer ("Order") to rer11ediate heavy metals in the soil and grouudwater at the 
Site. TI1e Order exc1u.ded Building G-1 of the Site, sinceit ;vas ovmedby ChevronlK.aiser. The 
Order also excluded )3uilding G-1 sinceRCRA conta!llinants did not include radioaqtiye 
C()ntarninanls, and since t:J:~ U.S. Congress delegated to USACE the radioactive remecliation.of 
tile Site. TI1ere was also rio .evidence that the radioactive cont~tion of Building G"l, or its 
)illder\ying soil or groundw~t~r, had migrated from those origins. ()3ASF provided EPA with its 
RCRA Facility Investigationworkplan pursuant to EPA's Ot'der, <\lld EPA is completing its 
tevi~w;) 

On.orabout April2010, :BASF notified EPA it found radi9active contamination in the pump and 
treat system it employed toreme<:liate nickel contaminatio,l on the Site, pursnant to the State of 
Ohio ()tder. BASF attempts to adjust its PUD;J,p and Treat System :to reduce radioactive 
cont;tt11ination in the system were. unsuccessful. · 

In 2011, t:J:~ Lan<i and Chemicals Divi~ion (ChristineMcConaghy)r(liscovered a pipe(Outfall 
007) on the Site dischargingwaterinto the Cuyahoga River. BASF and USACE were surprised 
to leam of the discharge, and stated they lmew a,bsolutely nothing about it. ln May of2011, 
US ACE sampled the water from the pipe (O).ltfall 007) and found the discharge to be 
approximately 25 ·~ 30 gallons per minute, and "polished," meaning it appeared to have 
undergone some treatment process, and also found uranium at approxim<~tely)]O micrograQJ.s 
per liter. In July0f2()12, 1JSACE sampled water inthe storm sewer from Building G-1 to the 
Cuyahoga River and J;om1d~gh levels ofur~um in the stmm sewer water near •Building G-1 
(2079 ug/L total, 1855 ug/L.flltered), a decreased leve1. ofurani111ll in the storm sewer water at 
Outfall 007 (77.4 ug!L total, 75.3 ug/L filtered), <md aJ}utlwr decreasedlevelinthe Cuyahoga· 
River ( 41 ug/L total, 18 tig/L filtered). · · 

- ' ' ' 

USACE recently stated toEP A tl).atit sampled the water from !he pipe (Outfall 007) mmually 
since at least 2008; However, US ACE had notsh.m-edwith EPA~nydetails ofany of its w~ter 
san1ples or any ofits underlying <:lata, notwithstanding repeated reg.).lests, and notwithstanding 
USACE's oral agreements to do so. Therefore, to <iate,EP,A.has 11,9separ·![teand inflependent 
informationto confirm USAGE's findings odo provide fuclilalor legal c:onclusio11$with · 
necessary confideJJ.ce. 

1.3 Sampling Description 

Wastewater grab samples were collected at five di~erent locations at the BASF Cleveland, Ohio 
site on October 25, 2013 and at two locatiol1S on October 29,2013. The sampling locations are 
shown in Figure 2, Beginning the morning of October 2?, 2013, grab samples were collected by 
U. S. EPA personnel atJhe fo1lowing locatiol1S: influent to BASF's groundwatt)r pump and treat 
system, effluent disohaJge fro)ll BASF'~ grom1dwaterpump and treat system, Outfall 007 
(fmmer) monitoringlocatioJ.J, Outfall 007 discharge lot;ation and the Cuyahoga Rivet at a point 
wlwre it mixed with the OutfalL007 discharge .. Samplesyvere collected for.metals and 
radionuclide i!llalyses, Measmements for temperatiJfe, pH1311d conductivitywere also performed 
at each samplinglopation by the U.S .. EPA team, which con~isted of Mark Conti and Mark 
Moloney. The weather during the sampling was overcast an,d raining. 





On the morning of October 29, 2013, U.S. EPA personnel returned to the site and collected grab 
samples at the Outfall 007 monitoriog location and the Outfall 007 discharge location. 
Measurements for temperature, pH and Conductivity were also performed at both sampliog 
locations by the U.S. EPA team which consisted of Mark Conti and Mark Moloney. The 
weather duriog the sampling was sunny and dry. 

Laboratory analysis for metals and radionuclide were perfonned by USEPA National Air and 
Radiation Environmental Laboratory (NAREL) in Montgomety, Alabama. Radionuclide 
analyses included Radium 226 and 228; Uraninm 234, 235, and 238; and Thorium 227, 228, 230 
and232. 

A sunm1ary of the sampling information for this project is presented in Table 1. The sampling 
time identified for a grab sample in the table is the time at which sampling began at that location. 
Table 2 lists the types of sample bottles and preservatives used during this sampliog project for 
each analysis. Photographs of the five sampling locations are included as Appendix A. 

1.4 Sample Custody and Shipping Information 

Sampling was perf01med by Mark Moloney, U.S. EPA Region 5, OECA- Cleveland Office.and 
Mark Conti, U.S. EPA Region 5, OECA- Cleveland Office. All samples were tagged, put in a 
sealed plastic bag and placed in a cooler. After being sealed in coolers with a custody tag, the 
samples were shipped via United Parcel Service to U.S. EPA NAREL for analysis. Copies offue 
chain-of-custody forms are included as Appendix B. 

2. SAMPLING RESULTS 

The samples were analyzed by the U.S. EPA National Air and Radiation Environmental 
Laboratory io Montgomery, Alabama. The mefuodsused by this laboratmy to analyze fue 
samples collected duriog this project are shown below. 

Actinides (Uranium) by Extraction Chromatography- Analysis Procedure: NAREL 
UcEICHROM 
Radium-228 in Environmental Matrices- Prep Procedure: NAREL RA-03; Analysis 
Procedure: NARELRa,05 
Radium-226 in Environmental Matrices- Analysis Procedure: NAREL Ra226-EICHROM 
Actinides (Thorium) by Extraction Chromatography- Analysis Procedure: NAREL 
TH-EICHROM 
Total Metals- SW846 6020A 

Table 3 contains field measurements (temperatore, pH artd conductivity) made by U.S. EPA 
personnel duriog this sampling project Table 4 contaios metals results. Table 5 contains 
radionuclide results. Further information regarding fue smnple analyses can be found in the 
laboratory analysis repmts included in Appendix C. Radionuclide results are presented 
graphically in Appendix D. 



Table 1 • USEPA S 
~·-~- -- - ----- -le Collection Inft for BASF Cleveland, Ohio Sit' 

Sam pi~.'·. SampN . (Coll~~t:on Sarnl'l•])•#r)ption ••·•····•·· .. • ·. ~"{c~-,A- ;; .·.; C; ·· ·· ;; \y·<-;;{ / •. :·• · / ····-- . - ;2! 
l'lo. - .·. Type .•...•. D;~t• •. --. • -. :-\c?Eo.T~ . • . --~;! ;i2~.-sig~ • .,._;; .. ···•• -····· . --
14CM:Ol • . ,·· . Time· ;.- . . - - '" _ .< • "' '. .• :· ,,, ,. .··. _ ; ·.·;.· ' .. • /. _ ··,.:·. _ • ;-.-· •. -: - • > _ ; . ; <--
ROI Gtab )0/25113 Field Blank Sample- Blank Samples were prepared for Total Distilled deionized water fi:om the Region 5 Cleveland Office was collected 

0810 Metals and RAD analyses. in a qurut glass jar and poured into total metals and RAD sample 
containers. These samples~were placed in a coo let with the other samples 
for delivery to U.S. EPA NAREL. 

S02 Grab 10/25/13 Influent to BASF Pump and '!'real Groundwater System- A !liter glass jar was used to collectwaster from a discharge pipe on top of 
0926 Samples were collected from fhe pipe discharging groundwater fhe influent tank at BASF's b'Toundwatet n·eatment plant. Water was 

to the influent tank at BASF' s groundwater .b'eatment plant. poured into total metals and RAD sample containers. 
Samples were collected for Total Metals and RAD analyses. 

S03 Grab 10/25/13 Effluent from the BASF Pnmp and Treat Groundwater A lliter glass jatwas used to collect water from a discharge pipe on top of 
1000 System- Samples were collected fi·omthe effluent tank at the influent tank at BASF's grmmdwatel' treatmenl]Jlant. Water was 

BASF's gNundwatertreatment plant. Samples were collected pouredintototalmetals andRAD sample containers. 
for Tota!Metalsa)Jtl RAD analyses. 

S04 Grab 10/25/13 Outfall 007 Monitoring-Station- Samples were collected A 1liter·glassjar attached to a pole was used to collect water from the end 
1028 from the wet well containing a flow meter formerly used to offhe Outfall 007 flow measmement flmne. Water was pouretl into total 

monitor fhe Outf-all 007 discharge. Samples were collected for metals and RAD sample containers. 
Total Metals and RAD -analyses~ 

S05 Grab ]0/25113 Outfall 007 Discharge-Samples were collected from the A I liter glass jar attached to. a pole was used to collectwater dischl.l'ging 
1055 Outfall 007 discharge structme located al011g the C11yahoga from the top of the Outfall 007 discharge stmcture located along the 

River. Samples were collected for Total Metals and RAD Cuyahoga River. Watet was poured frbm fhe glass jar into total metals and 
analyses. RAb sample containers; 

S06 Grab 10i25!13 Cuyahoga River at Outfall 007 - Samples were collected A I liter glass jar attached to a pole was used to collect water from the area 
!I20 from the area where outfall 007 discharge mixed with rive!' where the Outfall 007 discharge mixed with river water. Water was poured 

water. Samples were collected for Total Metals and RAD from the glassjar into total metals and RAD sample containers. 
analyses. .. 

S07 Grab 10/29/13 Outfall 007 Monitoring Station- Samples were collected A I liter glass jar attached to a pole was used to collect water dischm·ging 
0950 from the wet well containing a flow meter formerly ·used to from fhe top of the Outfall 007 discharge structure located along the 

monitor the Outfall 007 discharge. Samples were collected for Cuyahoga River. Water was poured fromfhe glass jar into total metals and 
Total Metals m1dRAD analyses. RAD sample contriinel's. 

808 Grab 10/29113 Outfall 007 Discharge- Samples wete collected from the A !liter glass jar attached to a pole was used to collect wate1· dischm·ging 
1020 Outf-all 007 discharge structure located along fhe Cuyahoga from the top offhe Outfall007 discharge sl!-ucture located alo11g fhe 

Rive!'. Samples were collected for Toful Metals and RAD Cuyahoga River. Water was polll'ed from d1e glass jar into total metals m1d 
analyses. RAD smnple containers . 

D09 Grab 10/29!13 Ontfall007Dlscharge- Samples were collected from the . A !liter glass jar attached to a pole was used to collect water discharging 
!020 Outfall 007 discharge structm·e located along the Cuyahoga from fhe top of the Outfall 007 discharge structme located along the 

River. Smnples were collected for Total Metals and RAD Cuyahoga River. Water was poured from the glass jar into total metals and 
analyses. This sample. is a duplicate offhe 808 sample. RAD sample containers. 

- ---- ---------- -·······--·-·-



Table 2- Sample Bottle .and Preservative Information 
' ' . '' ' ' ,,, ',' 

AQalyses Performed -. 
,' ,••' 

Simple Preservaiive Used ,', Sample Bottle, Type 
' 

1 L glass wide-mouth bottle Field Parameters-- pH, temperature & None- analyzed in field 
conductivity ' 

500 mL polyethylene bottle Total metals None- preserved at the 
laboratory 

4 L plastic cuhitainer Radium 228 & 226;Uranium238, 235, and None 
234; and T1wium232, 232,228 and 227 

Table 3- Summary of USEPA Field Measurement for BASF Cleveland, Ohio Site 

S~nip\e Li>c~tidn( 
:Qe~:~r~ptio_~: .:.,.: 

Date 
Time 
Temperature 
("C 
pH(S.U.) 
Conductivity 
(!'mhos/em) 

15.6 

6.80 
2228 

BASFPu'!'p 'Outfali 007 Outfall 007 Outfall007 
~ "~li~-treitt). '!:tlVI~njto~)~g: 

Effluent , Station 
::.! __ ;-, -• ,so~,' 

10/25113 
1055 

17.6 !6.8 15.2 10.7 

10.54 7.53 7.48 7.60 8.20 
2300 618 404 832 590 

• Outfilll 007 
_:Qi$~-~~'ig~·:to 
(;uyalwga tt. 

17.0 

8.38 
590 



Table 4- Summary ofUSEP A Metals Results for BASF Cleveland, Ohio Site 

. , .•.•.... · ··.· •.•. BMEfump .. ; )3A,S]l':P~!llp( . · OutfaiJ 00.7 . ,C1i()utfiriFQO~ .. ··. :c;:<,.··.:.; 1•r.gutfa1J;007 •• -, · QntfalfQO( ·. Outfall007 · 
Sample)Lo~ati.onl ·.· .. · .; .. •· . .. ·· -·· and•Treab, •,:an,q Treat • Monitoring · ])J~yt~rgeto•c: ;.•EJtixa]log""~'/•'f'"'Monitoring•• .,. Discharget~; . Discharge to 
·Desgipti~n-·;'' · ·. FieldBlanlt .Influent . ·'' '· CEJflueJlt · · . ' station;,>' .· Cuyahoga.!{) ;'~t(Oiitfilfoog)C: • \.Station .' ; .Cuyahoga)~. c..' i cuyahogaR 

··sam pi;~:. • ·. ~~o1·.· '<soi i· /}~o3 • · .:· Zs~<l f •••·•.• "·; JCsoscB~: •·· "~--~~~J:Sc•;'~ Zf'•Zi~shs]: ~-~ · · ·-·· · .. · ~Ji '' .. ,··.··.· <~l!~~~~~·IZ -
10/25/13 10/25/13 10/25/13 10/25/13 10(25113 10/29/13 10/29!13 10/29/13 

VO>V 0926 (000 1028 1055 1120 0950 1020 1020 
~ - rr.· ... , __ :·1 .. ·-;.,. CO.nc~·;:-ugJB-:-~:,~ ~':~_OJ.ib;:-iig/I/,'!-- '_<: .GOil=~,-,-Ug/I;::: : ~, ~c0:D:-i.~:~~¥~ti'g!L--·.·-· ~:,-,-,_-:Conc;~c--u·g;t·>~~: :-'£;·,conc:-~·:Ug!L·:·.-· .. ; Cclllc~-~·,_Ug/L·.{, :·-.. -Conc.i'Uli!L ~-·-:: 

14.7 I < 12.3 I 560 I 510 I 1130 306 I 331 I 335 
<1.23 I <1.23 13.7 I 13.0 I <1.23 ILO I 11.0 I 11.0 

2.74 I < 1.23 I 558 I 4.96 I 1.68 3.07 3.26 I 3.16 
34.4 I 2.81 I 55.3 I 54.0 I 39.5 46.3 47.4 I 47.1 

<1.23 I < 1.23 I < 1.23 I < 1.23 <1.23 < L23 <1.20 I < 1.23 
< 1.23 I < 1.23 I 16.2 17.5 < !.23 I 21.2 19.9 I 19.6 

187000 I 4610 I 91800 I 85100 I 63100 I 81700 I 82300 l 84700 
<1.23 <1.23 I 22.0 19.0 2.87 I 17.9 17.1 I n.o 

1090 3.91 I 27.0 I 28.7 < !.23 I 26.9 28.6 I 28.5 
< 1.23 < 1.23 I 22.3 I 24.0 4.82 I 25 ;3 I 21.9 I 21.6 

2580 919 I 161 I 204 I 1190 I 194 I 252 I 249 
< 1.23 < 1.23 I 49.1 I 43.2 I 3.51 I 43.1 I 40.1 39.0 

34600 I 1noo I 13700 I 13100 I 13300 I 13400 I 13500 I 13400 
33900 173 I 30.9 I 2&.5 I 60.8 I 30.8 I 49.8 48.6 

< 1.23 I 2.46 I lOA I 11.6 I 9.14 I 12.4 I 12.1 I 12.3 
40900 I 594 I 496 I 457 I 6.74 I 401 I 401 413 
10700 I 4170 I 17300 I 16500 I 6650 I 15600 I 15700 I 15500 

1.71 I <1.23 I 9.05 I 8.96 I < 1.23 I 6.76 I 6.91 I 7.06 
< 1.23 I ND I ND I 6.65 I ND I NlJ I ND I < 1.23 

262000 I 516000 I 20600 I 20100 I usooo I 23600 I 23700 I 24600 
< 1.23 I < 1.23 I < 1.23 I < 1.23 I < 1.23 I < 1.23 I < 1:23 I < 1.23 
< 1.23 I < 1.23 I 1.43 I 1.48 I 2.98 I < 1.23 I < 1.23 I < 1.23 
26.2 i 1.8 I 59.5 I 86.4 I 20.8 I 66 I 66.7 I 66.4 

T. Uranium I < 1.23 I 2.99 I < 1.23 I 104 I 93.9 I < 1.23 I 115 I 118 I 118 
U - Indicates compound was analyzed for but not detected 
< - The value is less than the Repotting Limit but greater than or eqtlal to the instrument detection limit. The 11umber shown is the Reporting Limit. The estimated concentration is 

in the attached !ah data package. 



Table 5- Summary of USEP A Radio nuclide Results for BASF Cleveland, Ohio Site 

. pAsFPum~ASF_1'ump- "c'Oiltfail007 · · ·m~tra:woq7> ·• < ... o: c c •. ;.outraiLOOT Outfanoo7 . outfali007 

~~~::tB~ation/ . Field Elan!< l ·:ndfl~~:~t l; a~~~::~t M~~~!~Ii@ . . ~&;:~x:~~:< -~~G~~fi"JJ; l\II~i~~~;.~ng ~:;:~x:: ~ .. ~:~~~:;~ ~ 
····.---~·-•·-· . .. . (duplicate) 

802 • ·S03 S04: SOS . - 'S06' · 807 S08 D09 
' I 

Sam le No. ROl 
Date 10/25/13 
Time 0810 

10/25/13 I 10/25/13 I 10/25/13 I 10/25/13 I 10/25/13 I 10/29/13 I 10/29!13 I 10/29/13 
0926 1000 1028 1055 1!20 0950 1020 1020 

Radionuclides Activity 
· '•PCiiL 

Acti~ty . ·I .· -Acti;ity -I• Acti;i~y Acti;lty · Acti~ity ·I Acti;ity ··I Acti;ity I Activity 
pCIIL- - •. >•pCi/L · pCI/L pC1/L · pCI/L pC1/L ·. pCI/L pC1!L 

Radium 226 0.0533 0.414 I 0.101 I 0.134 I 0.137 I 0.0796 I 0.153 I 0.151 I o.077 
Radium 228 -0.143 0.745 I 0.0182 I 0.318 I -0.196 I 0.750 I 0.231 I 0.538 I 0.467 
Urani111n 234 0.0685 1.17 I 0.00364 I 34:4 I 27.7 I 3.27 I 36.8 I 38.8 I 36.8 
Uranim 23 5 0.00966 0.102 I -0.00436 I 1.10 I 1.69 I 0.173 I 1.87 I 1.81 I 1.64 
Uranium 238 0.0685 0.883 I o.oo I 33.7 I 29.0 I 3.20 I 37.7 I 40.5 I 36.2 
Tlioriwn 232 0.00418 0.0301 I -0.00783 I 0.00923 I o.oo I 0.0249 I 0.00865 I 0.00555 I o.oo 
Thorim23 0 0.00 . -0.0151 -0.00784 -0.00308 0.00658 I -0.0166 I 0.0144 I o.oo I o.oo 
Thorium228 0.0294 0.101 0.106 0.0865 0.0858 I o.oo I 0.113 I o.o752 I 0.0738 
Thorim227 0.00 o.oo 0.0243 0.00 -0.0136 I -0.0344 I o.oo I 0.00574 I 0.00585 
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PHOTOGRAPH 1 of 9 

FACILITY/SITE NAME: BASF Cleveland (fomierly HarShfl-W Chemical Company) 
CITY, STATE: Clevelll11d, Ohio 
DATE: October 25, 2013 
TIME: 9:50 a.m. 
CAMERA, FILM: Canon PowerShot SD1400 IS (S/N 212065043418) 
PHOTOGRAPHER: Mark Conti 
USEPA OFFICE: OECA, Cleveland Office 

DESCRil>TION: BASF operates a pmnp ll11d treat system to recover nickel fiom groundwater. 
Groundwater is pumped fi·mn wells into this holding tankthrough the pipe at the center of the 
photograph. A sample ofwater (!4CM01S02) was collected from the flowing pipe for analysis. 



PHOTOGRAPH 2 of 9 

FACILITY/SITE NAME: BASF Cleveland (formerly Harshaw Chemical Company) 
CITY, STATE: Cleveland, Ohio 
DATE: October 25, 2013 
TIME: 9:50a.m. 
CAMERA, FILM: Canon PowerS hot SD 1400 IS (SIN 212065043418) 
PHOTOGRAPHER: Mm·k Conti 
USEPA OFFICE: OECA, Cleveland Offke 

DESCRIPTION: BASF operates a pnmp and treat system to recover nickel from groundwater. 
This is a wider view ofthe.groundwater holding tank shown in Photograph 1. 



PHOTOGRAPH 7 of 9 

FACILITY/SITE NAME: BASF Cleveland (formerly Harshaw Chemical Company) 
CITY, STATE: Cleveland, Ohio 
DATE: October 25, 2013 
TIME: 10:37 a.m. 
CAMERA, FILM: Canon PowerShot SD1400 IS (SIN 212065043418) 
PHOTOGRAPHER: Mark Conti 
USEPA OFFICE: OECA, Cleveland Office 

DESCRIPTION: Tins is a vault about 20 feet fi·omthe northwest comer of the warehouse. 
There is a Palmer Bowlus flume positioned within alarger Parshall fl\lme. The direction of flow 
is left to right (northwest to southeast). The discharge point is the Cuyahoga River (about 150 
feet fi'01n this location). According to the Fred NewiD;m (inspection contact), Harshaw Chemical 
Company monitored Outfall 007 at this location. A sample of water (14CMO 1 804) was 
collected from the exit end ofthe Palmer Bowlus flume for analysis. 



PHOTOGRAPH 8 of 9 

FACILITY/SITE NAl\:lE: BASF Cleveland (formerly Harshaw Chemical Company) 
CITY, STATE: Cleveland, Ohio 
DATE: October 25, 2013 
TIME: 11:49 a.m. 
CAMERA, FILM: C;l11on PowerShot SD1400 IS (SIN 212065043418) 
PHOTOGRAPHER: Mark Conti 
USEP A OFFICE: OECA, Cleveland Office 

DESCRIPTION: This is the point where efiluent from Outfall 007 mixes with the Cuyahoga 
River. The Cuyahoga Rivet flows from right to left (southeast to northeast) at this location. A 
sample of effluent mixed with river water (14CMO 1 S06) was collected for analysis. 



PHOTOGRAPH 9 of9 

FACILITY/SITE NAME: BASF Cleveland (formerly Harshaw Chemical Company) 
CITY, STATE: Cleveland, Ohio 
D-(\TE: October25, 2013 
TIME: 11:49 a.m. 
CAMERA, FILM: Canon PowerShot SD1400 IS (SIN 212065043418) 
PHOTOGRAPHER: Mark Conti 
USEPA OFFK'E: OECA, Cleveland Office 

DESCRIPTION: Tiris is Outfall 007. The stod:n water discharge pipe comes through the river 
bank sheet piling into a concrete and metal structure. The structure is covered with a grate (and 
overgrown with plants). Water flows up through the structure, cascades out of the top of it, and then 
flows down the river bank into the Cuyahoga River. A sample of the water (14CM01S05) 
discharging from the structure was collected for analysis. 



The following photographs aTe not shown. After _taking these photographs, Fred Newman stated 
that he thought BASF would prohibit photographs inside the nickel recovery treatment building. 
The photographs show some of the eqnipment in the building. The photographs are being 
handled .as confidential business infonnation and are available upon request. 

Photograph 3 of 9 
Time: 10:02 a.m. 

Photograph 4 of9 
Time: 10:03 a.m. 

Photograph 5 of 9 
Time: 10:03 a.m. 

Photograph 6 of 9 
Time: 10:03 a.m. 
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U.S.ENVJ!ROl\'MENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

540 S. MORRIS AVE., MONTGOMERY, AL 36115 
UANALYSES 

Project: 
Analysis method: 
ReportiD: 
Report type: 
Date reported: 
Total pages ill report: 

NAREL 

REPORT OF SAMPLE DELIVERY GROUP #1300090 

Region 5 - BASF Corp, Cleveland, OH 
Actinides. (Uranium) by Extraction Chromatography 
1300090-U 
Original 

. 12/1212013 
17 

--
SAMPLES 

-

Sample# Client Sample lD Location Matrix 
B3.11217E ROl OH:CLEVELAND WATER 

B3.Il218F S02 OH:CLEVELAND WATER 

B3.Il219G S03 OH:CLEVELAND WATER 

B3.1!220Z S04 OH:CLEVELAND WATER 

B3.ll221A S05 OH:CLEVELAND WATER 

B3.ll222B S06 OH:CLEVELAND WATER 

B3.ll22JC S07 OH:CLEVELANO WATER 

B3.lll:i4D 808 OH:CLEVELAND WATER 

B3.ll225E D09 OH:CLEVELAND WATER 

EXCEPTIONS 

1. Packaging and shipplng- No problems were observed. 

Date Date 
CtJHected Received 

10/25/2013 10130/2013 

10/25/2013 10/30/2013 

!0125/2013 10/30/2013 

10/25/20(3 10/30/2013 

10125/2013 10/30/2013 

!0/25/2013 10/30/2013 

10/29/2013 10/30/2013 

10/29/2013 !0/J0/2013 

10/19/1013 !0/J0/2013 

2. Documen1ation- The dates and times of coliection were recorded on fue chain of custody and the removable 
sample tags but were not reporded on the sample containers. 

3. Sample preparation- Samples were not preserved in the field. NAREL preserved the samples with nitric acid 
toapHof2. 

4. Analysis-No problems were encountered. 
5. Holding times- No holding times were specified. 

QUALITY CONTROL 

1. QC samples - All QC analysis results met NAREL acceptance criteria. 
2. Yields -All cMrtiical yields were within acceptance limits. 
3. Instruments -Response and background checks for all instruments used in these analyses met NAREL 

acceptance cliteria. 

Report: 1300090-U - 1 - Original 



ACCREDITATION 

All analyses included in this data package are accredited by-the Oregon Environmental 
LaboratOiy Accreditation Program (ORELAP) to the TNI standard. 

CERTIFICATION 

I certifY that this data report complies with the tenns and conditions of the Quality Assurance Project Plan; ·excert as­
noted aboVe. Re:!ease oftfle data contained in this report has been authorized by the Director of the Center for 
Enviro-nmental Radioanalytical Laboratory Science and the NAREL Quality AssuranCe -Manager, ·or their designees~ 
as veri:fi~d by the following signatures. 

Report: 1300090-U 

r~J1~ 
rrJ' Mary F. Wisdom 

Quali Assurance Manager, NAREL 

-~~ 
e tor,_ Center for Environmental Radioanalytical 

La oratol)' Science 

-2-

/J . ./tt/tJ 
Date 

Date 

Original 



BLD 
FBK 
SAM 

ANA 
DUP 
LCS 
MS 
MSD 

-RBK 
SID 

RPD 
%R 
z 

Blind sample 
Field blank 
Nanna! sample 

Nanna! anrilysis 
Laborat01y duplicate 

GENERAL INFORMATION 

SAMPLE TYPES 

i\NAL YSIS QC TYnS 

Laboratory control sample, or blank spike 
Matrix spike 
Matrix spike duplicate (not currently analyzed) 
Method blank 
External standard (used for "'Ra yield detennination) 

QUALITY INDICATORS 

Relative Percent Difference 
Percent Recovery 
Number of standard d()viations by which a QC measurement differs from the expected value 

RADIOCHEMICAL DATA 

Radiochemical analyses usually require the subtraction of a11 in:sti:ument background measurement result fi·om a gross 
sample measurement result. Both val~es are positive, but when the sample activity is lo'w~ random wuiations in the 
two .measurements can cause the gross value to be less than the backgrpund, xesulting in a measured activity less than 
zero. Although negative activities have no physical significance, they do have statistical importance, as fur example 
in the evaluation of trends or the comparison of two groups of samples. 

To the extent practical, it is the policy ofNAREL to report results as gei).erated, whether positive, negative, or zero) 
together with the "2-sigman measurement uncertainty and a sample-specific estimate of the minimum detectable 
concentration (MDC). The measuremen~ result, unce1tainty, and :MDC are always expressed in the same uilit of 
measurement. 

EVALUATION OF QC ANALYSES 

A method blank result is considered unacceptable if it is more than 3 standard deviations below zero or more tl{au 3 
standard deviations above. a predete1mined upper control limit. For some analyses NAREL has set the upper control 
limit at zero. Fm· others the control limit is a small positive ntunher. 

NAREL evaluates the results of duplicate and spike analyses using "Z scores.'' A Z score is the number of standard 
deviations by which the QC result differs from its ideal value. Generally the score is considered acceptable if its 
absolute value is not gteater than 3. 

The Z score for a spiked sample is computed by dividing the diffute'nce 'between the measured value and the target 
value by the combine<! standard uncertainty of the difference, The Z score for a duplicate analysis is computed by 
dividing the difference between the two measured values by the cQinbined standard uncyrtainty of the difference. 

NAREL reports the "relative percent difference." or RPD, between duplicate results and the "perc"entrecove1y," or 
%~ for spiked analyses, but does not use these values for evaluation of most analyses. An exception is the use- of 
%R in the evaluation of gross alpha matrix spike results. A gross alpha matrix spike result is considered acceptable if 
either IZJ S3 or 60 S%RS 110. 

· Repmt: 1300090-U Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

ANALYSIS SUMMARY 

Analysis method: NAREL U-EICHROM 
Title: Actinides (Uranium) by Extraction Chromatography 

QC Date 
NAREL Sample# Client Sample ID Type Completed 

B3.11217E ROI 11/26/2013 

B3.11218F 802 11126/2013 

B3.11218F 802 DUP 11/26/2013 

B3.11219G · 803 ll/26/2013 

B3.112202 S04 lll26/2013 

B3.11221A S05 ll/26/2013 

B3.ll222B S06 ll!26/2013 

B3.11223C S07 11/26/2013 

B3.11224D S08 ll/26/2013 

B3.11225E D09 ll/26/2013 

LCS-00679390W * LCS 11126/2013 

RBK-006793890 * RBK 11/26/2013 

Preparation Assay 
Batch# Batch# 

00105272 0017572V 

00105272 0017572V 

00105272 0017572V 

00105272 0017572V 

00105272 0017572V 

0010527Z 0017572V 

00!0527Z 0017572V 

0010527Z 0017572V 

0010527Z 0017572V 

00105272 0017572V 

0010527Z 0017572V 

00105272 0017572V 

*Samples mm.ked wi:th an astensk a1e not m th1s sample delivery group but were analyzed with 1t for QC purposes. 

Report: 1300090-U -4- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONJ'\1ENTAL.LABORATORY 

· · · · Lab &ample#: 
Client sample JD: 
Matrix: 
Collected: 
Sample iype: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

BH1217E 
ROl 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 4,000e-Ol L . 
Preparation batch#: 00l0527Z 
Assayhatch#: 0017572V 

2013-10-25 08:10 EDT Prep procedure: N/ A 
SAM ' Analysis method: NAREL U-EICHROM 
N/A Analyst: SPK 
N/A QCtype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Duration (mill) Detector ID Operator 

1.1/25/2013 17:04 1000.0 AS34 CEB 

ANALYTICAL RESULTS 
±2c; 

Analyte Activity Uncertainty :MDC Unit Reference Date 

U234 6.85e-02 6.5e-02 7.5e-02 PCIIL 11/25/2013 17:04 CST 

U235 9.66e-03 43e.02 8.9e-02 PCIIL 11/25/2013 17:04 CST 

U238 6.85e-02 6.5e"02 7:5e-02 PCIIL 11125/2013 17:04 CST 

Report: 1300090-U - 5- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample iype: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

B3.1!218F 
S02 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Ammmt analyzed: 2.000e-01 L 
Preparation batch#: 0010527Z 
Assay batch#: 0()17572V 
Prep procedure: N/ A 2013-10-25 09:26EDT 

SAM Analysis method: NAREL U-EICHROM 
NIA Analyst: SPK 
N/A QC type: Al'IA 
N!A 
N/A 

COUNTING INFORMATION 

Dnration (min) Detector ill Operator 

11125/2013 17:04 1000.0 AS36 CEB 

±2u 
Analyte Activity Uncertainty MDC Unit Reference Date 

U234 1.17e+OO 2.9e-0[ l.Oe-01 PCI/L 11125/2013 17:04 CST 

. U235 l.02e-01 9.7e-02 l.le-01 PC IlL 11/25/2013 17:04 CST 

U238 8.83e-Ol 2.4e-01 7.5e-02 PCIIL ll/25/2013 17:04 CST 
. 

Report: 1300090-U -6- Original 



U.S. ENVIRONMENTAL l'RO'fECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONJYBENTAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

. Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wetweight: 
Ash/dty weigbt: 

. . B3.11218IL 
S02 
WATER 
2013-10-25 09:26 EDT 
SAM 
N/A 
N/A 

Sample description: N/A 
N/A Comment: 

Amount analyzed: . 2.000e-O l.L 
].'reparation batch #: 001 0527Z 
Assaybatch#: 0017572V 
l.'rep procedure: N/ A 
Analysis method: NAREL U-EICHROM 
Analyst: SPK 
QCtype: DUP 

COUNTING INFORMATION 

Date and time Dmation (min) Detector ill Operator 

11125/2013 17:04 10@.0 AS3,7 CEB 

ANALYTICAL RESULTS 
-

±2a 
Analyte Activity Uncertainty MDC Unit Reference Date 

U234 8.14e-Ol 2.4e-Ol LOe-01 PCliL 11/25/201317:04CST 

U235 2.99e-02 65e-02 Lle-01 PCI/L llf25/2013 17:04 CST 

U238 9.54e-01 25e-Ol 9.2e-02 PCI/L 11125/2013 17:04 CST 

Repmi: 1300090-U -7- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAl, ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dryfwet weight: 
Ashfdry weight: 
Sample description: 
Comment: 

Date and time 

B3.112!9G 
S03 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 4.000e-01 L 
Preparation batch#: 00 I 0527Z 
Assay batch#: 0017572V 
Prep procedure: N/ A 2013-10-25 10:00 EDT 

SAM Analysis method: NAREL U-EICHROM 
N/A Analyst: SPK 
N!A QCtype: ANA 
N!A 
N/A 

COUNTING INFORMATION 

Duration (min) Detector 1D Oper~tor 

11/25/2013 17:04 wo·o.o AS38 CEB 

ANALYTICAL RESULTS 
±2<J 

Analyte Activity Uncertainty MDC Unit Reference Date 

U234 3.64e-03 42e-02 9.4e-02 PC!/L 11!25!2013 17:04 CST 

U235 -4.36e·03 2.9e-02 S.le-02 PCI/L 11/25/2013 1(:04 CST 

U238 O.OOe+OO 3.4e-02 8.3e-02 PC!/L 11/25!2013 17:04 CST 

Report: 1300090-U -8- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL .RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash!dty weight: 
Sample desctiption: 
Connnent: 

Date and time 

B3:11220Z · 
804 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyze.<!:· ·-4.000e-O 1 L 
Preparation batch#: 00 10527Z 
Assa:ybatch#: 0017572V 
Prep procedure: N/ A 2013-10-25 10:28 EDT 

SAM Analysis method: NAREL U-EICHROM 
NJA Analyst: SPK 
N/A QCtype: ANA 
NIA 
NIA 

COUNTING INFORMATION 

Durntion (min) DetectoriD Operator 

11/25/2013 17:04 1000.0 AS40 CEB 

ANALYTICAL RESULTS 
±2<¥ 

Analyte Activity Uncertaincy- MDC Unit Reference Date 

U234 3.44e+01 3.6e+OO 8.3e-02 PCI/L 11125/2013 17:04 CST 

U235 l.70e+OO 4.0e-01 8.Se-02 PC IlL ll/25/20 13 17:04 CST 

U238 3.37e+Ol 3.5e+OO 7.3e-02 PCIIL 11/2512013 17:04 CST 

Repmt: 1300090-U -9- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample #: 
Client sample ID: 
Matrix: 
Collected: · 
Sample type: 
Dry/wet weight 
Ash/dry weight: 
Sample description: 

. Comment: 

Date and time 

B3.11221A 
S05 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed; 4.000e-01 L 
Preparation batch#: 0010527Z 
Assay batch#: 0017572V 
Prep procedme: N/ A 2013-10-25 10;55 EDT 

SAM Analysismethod: NAREL U-EICHROM 
N/A Analyst: SPK 
N/A QCtype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

11/25/2013 17:04 1000.0 AS65 CEB 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit .&3ference Date 

U234 2.77e+Ol · 3.0e+OO l.Se-01 PCI!L 11/25/2013 17:04 CST 

U235 L69e+OO 4.3e-01 · 1.9e-Ol PC IlL !1125/20 13 17:04 CST 

U238 2.90e-i-OI 32e+OO l.?e-01 PCJ/L 11125/2013 17:04 CST 

Report; 1300090-U - 10- Original 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#; 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight 
Asbfcb:y weight 
Sample descriptio11: 
Comment 

···BH1222B·· · 
806 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: - --Z.OOOe-01 L ---.-- .... 
Preparation batch#; 00 I 0527Z 
Assaybatch#: 0017572V 

2013-10-25 11:20 EDT 
SAM 

Prep procedme: NIA 
Analysis method: NAREL U-EICHROM 

N/A Analyst: SPK 
N/A QCtype: ANA 
N/A 
N!A 

COUNTING INFORMATION 

Date -and time Duration (min) · DetectoriD Operator 

1!125/2013 17:04 1000.0 AS66 CEB 

ANALYTICAL RESULTS 
±2a 

Analyte Activity Uncertainty MDC Unit Reference Date 

U234 3.27e+1JO 5.5<>-'0.1 ).2e-01 PCIIL 11125/2013 17:04 CST 

U235 1.73e-Ol 1.4<l-'01 1.6e-01 PC IlL 11/25/2013 17:04 CST 

U238 3.20e+OO 5.4e-Ol 8.4e-02 PCI/L 11125/2013 17:04 CST 

Report: 13 00090-U -11- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/thy weight: 
Sample description: 
Comment: 

Date and time 

B3.11223C 
S07. 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amonntanalyzed: 4.000e-01 L 
Preparation batCh#: 0.010527Z 
Assaybatch#: 0017572V 
Prep procedure: N/ A 2013-10-29 09:50 EDT 

SAM Analysis method: NAREL U-EICHROM 
N/A Analyst: SPK 
NIA. QC type: . ANA 
N!A 
N/A 

COUNTING INFORMATION 

Duration (min) DetectoriD Operator 

11/25/2013 17:04 . 1000.0 AS67 CEB 

ANALYTICAL RESULTS 
±2cr 

Ana)yte· Activity Unceliainty MDC Unit Reference Date 

U2:l4 3.68e+Ol 3.8e+OO 7.5e~02 PCJ!L ll/25/201317:04 CST 

U235 L87e+OO 4.4e-01 9.0e-02 PCVL 1112512013 17:04 CST 

U23& 3.77e+01 3.9e+OO 6.le-02 l'Cl!L 11125/2013 17:04 CST 

Report: 1300090-U -12- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
client sample JD: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
AsM:hy weight: 
Sample description: 
Con® .. ent 

··B3,H224D­
S08 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed:- 4.000e-01 L 
Preparation batch#: 0019527Z 
Assay batch#: 0017572V 

2013-10--29 10:20 EDT 
SAM 

Prepprocedure: NIA 
Analysis method: NAREL U-EICHROM 

N/A Analyst: SPK 
N/A QCtype: ANA 
NIA 
N/A 

COUNTING INFORMATION 

Date and time Duration (min) Detector ill Operator 

11125/2013 17:04 1000.0 AS68 CEB 

ANALYTICAL RESULTS . 

±2cr 
Analyte Activity Uncertainty MDC Unit Reference Date 

U234 3.88e+01 4.2e+OO 8.3e-02 PCIIL 11/25/2013 17:04 CST 

U235 L81e+{){) 4Ae-01 S.le-02 PCI/L 11/25/2013 17:04 CST 

U238 4.05e+Ol 4.3e+OO 6.7e-02 PCI/L 11/25/2013 17:04 CST 
-

Report: 1300090-U -13- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample #; 
Client sample ID: 
Matrix: 

B3.11225E 
D09 
WA1ER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 4.000e-Ol L 
Preparation batch#: 00!0527Z 
Assaybatch#: 0017572V 

Collected: 2013-10-29 10:20EDT Prep procedure: N/A 
Sample type: 
Dry/wet weight: 
Asbldry weight: 
Sample description: 
Comment: 

. SAM 
N/A 
N/A · 
N/A 
NIA 

Analysis method: NAREL U-BTCHROM 
Aoalyst: SPK 
QCtype: ANA 

COUNTING INFORMATION 

Date ai:td time . Duration (ruin) Detector ID Operator 

11/25/2013 17:04 1000.0 AS69 CEB 

ANALYTICAL RESULTS 
±2a 

Analyte Activity Uncertainty MDC Unit Reference Date 

U234 3.69e+Ol 3.8e+OO 7.3e-Q2 PCI!L 11/25/2013 17:04 CST 

U235 L64e+OO 3.9e-01 ?.Ie-02 PCifL 11/25/2013 17:04 CST 

U238 3.62e+Ol 3.7e+OO 8.2e-02 PCI/L 11/25/2013 17:04 CST 

Report: 13 00090-U -14- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 · 

SAMPLE ANALYSIS REPORT 

Lab sarnple II:·· 
Client sample ID: 

... LC3c()0679390W 
N/A 

Amount analyzed: · l.OOOe+OO SAMP 
Preparation batch#: 0010527Z 

Matrix: 
Collected: 
Sanjple 1ype: 
Dry/wet weight: 
Ash! dry weight: 
Sample description: 
Cori.1ment: 

Date and time 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 

.11!25/2013 17:04 

Aualyte 

U234 
. 

U235 

U238 

Report: 1300090-U 

Assay batch#: 0017572V 
Prep procedure: N/ A 
Analysis method: NAREL U-EICHROM 
Analyst: SPK 
QC1ype: LCS 

COUNTING INFORMATION 

Duration (min) Detector ID Operator. 

1000.0 AS70 CEB 

ANALYTICAL RESULTS 
±2G 

Activity Uncertainly MDC Unit Reference Date 

2.20e+OO 2.6e-Ol 2.2e-02 PCI 11/25/2013 17:04 CST 

1.40e-Ol 5.4e-02 2.6e-02 PCI 11125/2013 17:04 CST 

2.20e+OO 2.6e-Ol 2.7e-02 PCI ll/25/2013 17:04 CST 

- 15- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Lab sample#: 
Client sample ID: 

RBK"00679389D 
N/A 

Amount anal)'<'ed: l.OOOe+DO R"tMP 
Preparation batch#: 0010527Z 

Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dty weight: 
Sample description: 
Commertt; 

N/A 
N/A 
N/A 

· N/A 
N/A 
N/A 
N/A 

Date and time 

11/25/2013 17:04 

Analyte 

U234 

U235 

U238 

. Rf;)pmi: 1300090-U 

Assay batch#: 0017 572V 
Prep procedure: N/ A 
Analysis method: NARBL U-EICHROM 
Analyst: SPK 
QCtype: RBK 

COUNTING INFORMATION 

Duration (min) DetectoriD Operator 

1000.0 AS71 CEB 

ANALYTICAL RESULTS 
±2cr 

Activity Unce1tainty MDC Unit Reference Date 

5.74e-03 1.7e-02 3.3e'02 PCI 11!25/2013 17:04 CST 

4.13e-03 l.Se-02 3.1e-02 PC! 11/25/2013 17:04 CST 

1.95e-02 2.2e-02 3.3e-02 PCI 11/25/2013 17:04 CST 

- 16- Original 



IJ.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIR0Nl\1El~UAL LABORATORY . 

. Preparation batch#: 
Aii?llYsiS method: 
Preparation procedure: 

NAREL Sample # 

B3.1!217B 

B3.11218F 

B3.11218F 

B3.11219G 

B3.11220Z 

B3.!1221A 

B3cl1222B 

B3.11223C 

B3.1!224D 

B3.1!225E 

LCS-00679390W * · 
RBK-006793890 '' 

SDG1300090 

PREPARATION BATCH SUMMARY 

001Q527Z 
NAREL U-EICHROM 
N/A 

Client Sample- ID 

ROl 

S02 

S02 

S03 

S04 

S05 

S06 

S07 

S08 

D09 

Analysis# 

00677695C 

00677701G 

00679391X 

00677707N 

00677713L 

00677719T 

00677725Q 

00677731N 

00671737V 

00677743T 

00679390W 

006793&9D 

QC 
Type Yield 

56.33% 

90.87% 

DUP 94.87% 

65.58% 

56.78% 

49.12% 

80.53% 
52.82% 

47.65% 
55.09% 

LCS 75.61% 

RBK 74.93% 

±2cr 
Uncertainty 

5.63% 

7.91% 

8.26% 

6.37% 

-5.66% 

4.97% 

7.07% 

5.20% 

4.85% 

5.37% 

6.77% 

6.63% 

¥ Samples matked Wit~ an astensk are not m. tlus sample delivery group but were analyzed w1th 1tfor QC purposes. 

QC RESULTS FOR BATCHOOHf527Z 

. QC 
NARBL Sample it Analysis# Type Analyte o/oR RPD z 
B3.1!218F 00679391X DUP U234 36.1 -1.94 

B3.11218F 00679391X DUP U235 109.0 -1.23 

B3.1!218F 00679391X DUP U238 7.7 0.40 

LCS-00679390W 00679390W LCS U234 li1.8 1.77 

LCS-00679390W 00679390W LCS U235 149.4 1.71 

LCS-00679390W 00679390W LCS U238 107.8 1.20 

RBK-006793890 006793890 RBK U234 

RBK-006793890 006793890 RBK U235 

RBKc006793890 006793890 RBK U238 

Report: 1300090-U 17 

Analyst 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

Evaluation 

PASS 

PASS 

PASS 

J>ASS 

PASS 

PASS 

PASS 

PASS 

PASS 

Original 



U.S.ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

540. S. MORRIS AVE., MONTGOMERY, AL 36115 
THANALYSES 

Project: 
Analysis method: 
Report ill: 
Report type: 
Date reported: 
Total pages in report: 

NAREL 

REPORT OF SAMPLE DELIVERY GROUI" #1300090 

.. '~ - -- .. --··· ~- -
Region 5 - BASF Corp, Cleveland, OH 
Actioides (Thorium) by Extraction Chromatography 
1300090-TH 
Original 
12/12/2013 
17 

SAMPLES 

Sample# Client Sample ID LoCation Matrix: 

B3.11217E ROI OH:CLEVELAND WATER 

B3.11218F S02 OH:CLEVELANO WATER 

B3.112!9G S03 OH:CLEVELAND WATER 

B3.11220Z S04 OH:CLEVELANO WATER 

B3.11221A S05 OH:CLEVELAND WATER 

B3.11222B S06 OH:CLEVELAND WATER 

B3.11223C S07 OH:CLEVELAND WATER 

B3.11224D S08 OR: CLEVELAND WATER 

B3.11225E D09 OH:CLEVELAND WATER 

EXCEPTIONS 

I. · Packaging and shipping -No problems were observed. 

Date Date 
Collected Received 

10125/2013 10/30/2013 

10125/2013 10130/2013 

10/25/2013 10/30/2013 

10/25/2013 10/30/2013 

1012512013 10130/2013 

10/2512013 10/30/2013 

10129/2013 10/30/2013 

10/29/2013 10/3012013 
10129/2013 10/30/2013 

2. Documentation- The dates and times of collection were rocorded on the cbain of custody and the removable 
sample tags but were not recorded on the sample containers. 

3. Sample preparation- Samples were not preserved in the field NAREL preserved the samples with nitric acid 
toapHof2. 

4. Analysis~·-No problems were encmmtered. 
5. Holding times- No holding times were specified. 

QUALITY CONTROL 

1. QC samples- All QC analysis results met NAREL acceptance criteria. 
2. Yields-All chemical yields were within acceptance limits. 
3. Instruments -Response and background checks for all instruments used ui these analyses metNAREL 

acceptance criteria. 

Rep01t: 1300090-TH - 1 - Original 



ACCREDITATION 

All analyses included in this data package are accredited by the Oregon Enviromnental 
Laboratory Accreditation Program (ORELAP) to the TN! standard. · 

CERTIFICATION 

I certifY that this data report complies with the terms and conditions of the Quality Assurance Project Plan, except as 
noted above. Release of the data contained in thisrepmt has been authorize~ by the Director ortlte Center !or 
Environmental Radioanalytical Laboratory Science and 1lte NAREL Quality Assurance Manager, or their designees, 
as verified by the 'foHowfng signatures_ 

Report: 1300090-TH 

//';;/14/~ 
fo<-~ __ ..:__of<tf_1j/.J 

Date 
Quality Assurance Manager, NAREL 

~~;:fl 
Date 

· ectot., Center for Environmental Radioaqalyticai 
Labomtmy Science · 

-2- Original 



BLD 
FBK 
SAM 

ANA 
DUP 
LCS 
MS 
MSD 
RBK 
SID 

GENERAL INFORMATION 

Blind sample 
Field blank 
Normal sample 

Normal analysis 
Laboratory duplicate 

SAMPLE TYPES 

Laboratmy control sample, or blank spike 
Malrix spike 
Matrix spike duplicate (not currently analyzed) 

. Methud blank 
External standard (used for 220Ra yield determination) 

QUALITY INDICATORS 

Relative Percent Difference 
Percent Recovery 

RPD 
'%R 
z Nmuber of standard deviations by which a QC measurement differs from the· expected vplne 

RADIOCHEMICAL DATA 

Radiochemical analyses Usually require the subtraction of an instrument background measurement result from a gross 
sample measm-ement result Both values are positive, but when the sample activity is low, random valiations .in the 
two measurements t:au caUse the gross value to be less than the background, resulting in a measured activity less than 
zero. Although negative activities have no physical signific<:.~nce, they do have statistical impmtante, as for example 
in the evaluation of trends or the comparison of two groups of samples. 

To the extent practical, it is the policy ofNAREL to report results as generated, whether positive, negative, or zero, 
together with the "2-sigma" measurement unce1tainty and a sample-specific estimate of the minimum detectable 
concentration (11DC). The measurement result, unceitainty, and :MDC are always expresSed in the same ~t of 
measurement. 

EV ALtJATION OF QC ANALYSES 

A method blank result is considered unacceptable if it is more-than3 standard deviations below zero or more than 3 
standard deviations above a predetermined upper control limit .. For some analyses NAREL has set ihe upper control 
limit at zero. For others tlre control limit is a small positive mupber. 

NAREL evaluates the results Of duplicate and spike analyses us:ing "Z scores.~' A Z score is the munber of standard 
deviations by which the QC result differs from its ideal value. Generally the score is considered acceptable if its 
absolute value is not greater than 3. 

The Z score for a spiked sample is computed by dlvi<ling the difference between the measured value and 1lre target 
value by the combined standard uncertainty of 1lre difference. The Z score for a duplicate analysis is computed by 
dividing the difference 'between the two measured values by the combin:::d standard unce1iainty of the difference. 

NAREL reports the ~.'relative percent difference,~' -or RPD, bet\veen duplicate.;results and the upercent recovery~" -or 
%R~ for spiked analyses~ .. but does not use these values for evaluation of most analyses. An exception is the use of 
%R in the evaluation of gross alpha matrix spike results. A gross alpha matrix spike result is considered acceptable if 
either IZI <; 3 or 60 <; %R <; 110. · 

Rep01t: 1300090-TH -3- . Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

ANALYSIS SUMMARY 

Analy;is method: NAREL TH-EICHROM 
Title: Actinides (Thorium) by Exiraction CbromatograpiJY 

QC Date 
NAREL Sample# Client Sample ID Type Completed 

B3.11217E ROI 11/27/2013 

B3.11218F soz . ll/27/2013 

B3.112l8F S02 DUP 11127/2013 

B3.11219G S03 ll/2712013 

B3.11220Z S04 II/27/2013 

B3.11221A S05 11/27/2013 

B'UI222B S06 ll/27/2013 

B3.Il223C SO? ll/27/2013 

B3.11224D 808 ll/27/2013 

B3.Il225E D09 11/27/2013 

LCS-00679285W * LCS 11/27/2013 

RBK-00679284V • RBK ll/27/2013 

Preparation Assay 
Batch# Batch# 

0010525X 0017571U 

0010525X 0017571U 

00l0525X 001757IU 

00I0525X 001757IU 

OOi0525X OOI7571U 

OO!Ii525X 00!7571U 

0010525X 0017571U 

0010525X 0017571U 

0010525X OOI757lU 

00!0525X 0017571U 

00!0525X 0017571U 

0010525X 0017571U 

* Samples marked w1th an astensk are not tn tlus sample dehvery group but. were analyzed wtt4rt for QC purposes. 

Report: 1300090-TH -4- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample II): 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/my weight: 
Sample description: 
Comment 

Date and time 

B3.1!217E 
ROl 
WATER 

SDG#1300090 

SAMPLE ANALYSIS REPORT 

Amount aaalyzed: 4.000e-01 L 
Preparation batch#: 0010525X 
Assaybatch#: · 0017571U 
Prep procedure: Nf A 2013-10-25 08:10 llDT 

SAM Analysis method: NAREL TH-EICHROM 
N/A Analyst: SPK 
N/A QCtype: ANA 
N/A 
N/A 

COUNTING INFORJ.VIATION 

Duration (inin) DetectoriD Operator 

11/26/2013 15:38 1000.0 AS86 JEA 

ANALYTICAL RESlJLTS 
±2cr 

Analyte Activity Uncedainty J\IDC Unit Reference Date 

Th227 O.OOe+OO 55e-02 L3e-01 PCJ/L 11/22/2013 11:00 CST 

Th228 2.94e,Q2 6.0e-02 Lle-'01 . PCI/L 11/22/2013 11:00 CST 

Th230 O.OOe+OO 2.7e-02 63e-02 PCIIL 11/22/2013 11:00 CST 

Th232 4.18e-03 3.8e-02 8.7e-02 PC IlL 11/22/2013 11:00 CST 

Repmt: 1300090-TH -5- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL Al"<ALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample #: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/&:y weight: 
Sample description: 
Comment: 

Date ;md time 

B3.11218F 
802 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 2.000e-01 L 
Preparation batch#: OOI0525X 
Assaybatch#: 0017571U 
Prep procedure: N/A 20 13-l 0-25 09:26 EDT 

SAM Analysis method: NAREL TH-EICHROM 
N!A Analyst: SPK 
N!A QCtype: ANA 
N!A 
N!A 

COUNTING INFORMATION 
. 

Duration (min) Detector ill Operator 

11/26/2013 15:38 !000.0 AS87 JEA 

ANALYfiCALRESULTS 
±ia 

An•!yte Activity Uncertainty MDC Unit Reference Date 

111227 O.OOe+OO 6.6e-02 1.6e-01 PCI/L 11122/2013 11:00 CST 

Tb228 . !.Ole-O! LOe~Ol 1.4e-Ol PCI!L ll/22/2013 11:00 CST 

111230 -1.51e-02 3.6e-02 l.le-01 PCIIL 11/22/2013 ll:OQ CST 
. 111232 3.0le-02 5.3e-02 7.5e-02 PCIIL 11/22/2013 II :00 CST 

Report: 1300090-TH - 6- Original 



U.S. ENVIRONMENTAL :PROTECTION AGENCY 
· NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
. Client sample ID: 

MatJix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

·· B3.11218F 
S02 
WATER 

SDG #1300090 

SAMI'LE ANALYSIS REI'ORT 

Amount analyzed:. 2.000e-01 L 
Preparation batch#: 0010525X 
Assaybatch#: 0017571U 

2013-10-25 09:26 EDT 
SAM 

Prep procedure: Nl A 
Analysis method: NAREL TH-EICHROM 

N!A Analyst: SPK 
N!A QCtype: DUP 
NIA 
NIA 

COUNTING INFORMATION 

Date and time Duration (min) DetectoriD Oper~tor 

11126/2013 15:38 1000.0 AS88 JEA 

ANALYTICAL RESULTS 
±2G 

Analyte Activity Uncertainty MDC Unit Reference Date 

Th227 -l.IOe-02 7.3e-02 2.0e-01 PCIIL 11/22/2013 11:00 CST 

Th228 L07e-01 1.2e-Ol Z.Oe-01 PCIIL 11122/2013 11:00 CST 

Th230 o.ooe+oo 3.4e-02 S.Oe-02 PC IlL 1112:2/2013 11:00 CST 

Th232 7.44e-02 8.0e-02 9.8e-02 PC IlL 11122/2013 11:00 CST 

Rep01t: 1300090-11! -7- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALY"TICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab smttple #: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash! dry weight: 
Sample desciiption: 
Commertt: 

Date. and time 

B3:11219G 
S03 
WATER 

SDG#1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 4.000e-Ol L 
Preparation batch#: 0010525X 
Assaybatch#: 0017571U 
Prep procedure: Nf A 2013-10-25 10:00 EDT 

SAM Analysis method: NAREL TH-EICHROM 
N/A Analyst: SPK 
N/A QCtype: ANA 
N!A 
N!A 

COUNTING INFORMATION 

Duration (min) Detector ill . Operator 

11/26/2013 15:3& 1000.0 AS97 JEA 

ANALYTICAL RESULTS 
±2cr 

Anal}te ActiVity Uncertainty MDC Unit Reference Date 

Th227 2.43e-02 7.le-02 1.2e-Ol PCJIL ll/22!2013 ll:OO CST 

TIJ228 l.06e-OI &.Oe-02 . 8.9e-02 PCJJL 11!22/2013 11:00 CST 

Th230 -7c84e-03 2.7e-02 8.2e·02 PCT/L 11/?2/2013 11:00 CST 

Th232 -7.83e-D3 2.7e-02 8.le-02 PCJJL 11/22/2013 11:00 CST 

Report: 1300090-TH -8- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: . 
Client sample ID: 
Matrix: 
Collected: 
Sample lype: 
Dry/wet weight; 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

BH1220Z:, 
S04 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed:.· 4.000e-Ol L. 
Preparation batch#: 0010525X 
Assaybatch#: 0017571U 
Prep procedure: N/A 2013-10-25 10:28 EDT 

SAM Analysis method: NAREL TH-EICHROM 
N/A Analyst: SPK 
N/A QClype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Duration (min) Detector ill Operator 

11/26/2013 15:3& 1000.0 AS99 lEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Unceliainty MDC Unit Reference Date 

Th227 O.OOe+OO 4.0e-02 9.6e-02 PCl/L 11/22/2013 11:00 CST 

Tb228 8.65e-02 6.6e-02 S.Oe-02 PCIIL 11122/2013 11:00 CST 

Th230 -3.08e-03 2.0e-02 5.7e-02 PCl/L 11/22/2013 11:00 CST 

Th232 -9.23e-03 2.2e-02 7.0e-02 PCl/L 11/22/2913 \1:00 CST 

Report: 1300090-TII - 9- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample t;ype: 
Dry/wet weight: 
Asb/dry weight: 
Sample description: 
Comment: 

Date and time 

B3.1122!A 
S05 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Ammmt 311alyzed: 4.000e-Ol L 
Preparation batch#: 00 I 0525X 
Assaybatch#; 0017571U 
Prep procedui'e: Nl A 2013-10-25 10:55EDT 

SAM Analysis method: NAREL TH-EICHROM 
N/A Analyst: SPK 
NIA QC t;ype: ANA 
NIA 
NIA 

COUNTING INFOlliWATION 

Dnration(min) Detector ill Operator 

11/26/2013 15:38 1000.0 ASIOI lEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Th227 -1.36e-02 4.7e-02 1.4e-01 PCl/L 11/22/2013 1[:00 CST 
. Th22& 8.58e-02 6.3e-02 6.le-02 PCI/L I 1/22/2013 11:00 CST 

Th230 6.58e-03 2.9c-02 6.Je-02 PCI/L ll/22/2013 U:OO CST 

Th232 O.OOe+OO 3)e-02 7.5e-02 PCl/L 11122/2013 11:00 CST 

Repo1i: 1300090-TH -10- Original 



U.S. ENVIRONMENTAL PROTEC'fiON AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

- Lab sample#: 
Client sample ID: 
MatriX: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/my weight: 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

- B3.11222B 
S06 
WATER 
2013-10-25 11:20 EDT 
SAM 
N/A 
N/A 

Amount analyzed: 2.000e-01 L­
Preparation batc\1 #: 001 0525X 
Assaybatch#: 0017571U 
Prep procedure: N/ A 
Analysis method: NAREL TH-EICHROM 
Analyst: SPK 
QCI)ipe: ANA 

Sample description: N/A 
N/A Comment: 

COUN'IING INFORMATION 

Date and time Duration (min) DetectoriD Operator 

11126/2013 15:38 1000.0 AS104 JEA 

ANALYTICAL RESULTS 
±2<J 

Analyte Activi:ly Uncertl)inty MDC Unit Reference Date 

Th227 -3.44e-02 1.2e-01 3.6e-01 PCVL I1/22/2013 11:00 CST 

Th228 o.ooe+oo 1.4e-Ol · 3.0e-01 Pci/L 11/22/2013 11:00 CST 

Th230 -1.66e-02 5.8e-02 L7e-Ol PCI/L 11/22/2013 11:00 CST 

Th232 2.49e-02 7.2e-02 1.2e-01 PCVL 11/22/2013 11:00 CST 

Report: 1300090-TH -11- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID; 
Matrix: · 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description; 
Comment; 

Date and time 

B3.11223C 
S07 
WATER 

SDG #1300090 

SAMl'LE ANALYSIS REPORT 

Amount analyzed; 4.000e-01 L 
Preparation batch#: 00l0525X 
Assay batch#: 001757IU 
Prep procedure: NfA 2013-10-29 09:5,0 EDT 

SAM Analysis method: NAREL TH-EICHROM 
N/A Al;talyst: SPK 
NfA QCtype: ANA 
N/A 
NfA 

COUNTING INFORMATION 

Duration (min) DetectoriD Operator. 

llf26t2013 15:38 1000.0 ASI21 JEA 

ANALYTICAL RESULTS 
-

±2·a 
Analyte Activity Uncertainty MDC Unit Reference Date 

Th227 O.OOe+OO 3.8e-02 9.0ec02 PCIJL I1122/2013 11:00 CST 

Th228 I.I3e-OI 7.le-02 7.9e-02 PCVL 11122/2013 11:00 CST 

Tb230 1.44e-02 3.le-02 5.3e-02 PCVL 11/22!2013 11:00 CST 

Th232 8.65eo03 2.5e-02 4.3e·02 i?CVL 11122!2013 11:00 CST 

Report: 1300090-TH -12- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Lab sm:ilple #: · B3oli224D Amount analyzed:· 4.000e-Ol L 
Preparation batch#: 001 0525X Client sample ID: 808 

Matrix: WATER 
Collected: 2013-10-29 10:20 EDT 
Smnple type: SAM 
Dry/wet weight: N/A 
Ash!dty weight: NIA 
Sample description: N/A 
Comment: · N/A 

Assay batch#: .00 !7571U 
Prep procedure: N/A 
Analysis method: NAREL TH-ElCHROM 
Analyst: SPK . 
QCtype: ANA 

COUNTING INFORMATION 

Date and thne Duration (min) DetectoriD Operator 

11/26/2013 15:38 1000.0 AS122 lEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty. MDC Unit Referenc_e Date 

Th;/.27 5.74e-03 5.3e-02 1.2e-Ol. PCI!L 11/22/2013 11:00 CST 

Th2.28 7.52e-02 6.0e-02 
. 

7.6<>-02 PCI/L 11/22/2013 11:00 CST 

Tli230 O.OOe+OO l.&e-02 4.2e-02 PC IlL 11/22/2013 11:00 CST 

Tli232 5.55e-03 2:5e-02 5.le-02 PCI!L 11122/2013 11:00 CST 

Report: 1300090-TH -13- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix:. 
Collected: 
Sample type: 
Dey/wet weight: 
Ash/dry weight: 
Sample description: 
Comment 

Pate and time 

B3.11225E 
D09 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount ao:oilyzed: 4.000e-OI L 
Preparation batch#: 00 10525X 
Assaybatch#: 0017571U 
Prep procedure: N/ A 20 13cl0-29 10:20 EDT 

SAM Analysis method: NAREI, TH-EICHROM 
NIA Analyst SPK 
NIA QCtype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Duration (min) Detector ill Operatot 

1 V26/2013 15:38 1000.0 AS123 JEA 

ANALYTICAL RESULTS 
±2u 

Analyte Activity Uncertainty MDC Unit Reference Date 

1112.27 -5.85e-03 3.9e-02 l.lec01 PCIIL !1122/2013 11:00 CST 

111228 7.38e-02 6.7e-02 9.8e-02 PCI/L 11/22/2013 11:00 CST 

Tb230 O.OOe+OO l.Se-02 4.3e-02 PC IlL 11122/2013 11:00 CST 

Tb232 O.OOe+OO l.Se-02 4.2e-02 · PCl/L 11/22/2013 11:00 CST 

Report: 1300090-TH - 14- Original 



. U.S, ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Sl)G #1300090 

SAMPLE ANALYSIS REPORT 

Lab sample#: 
Client sample ID: 

·LCS-00679285W 
N/A 

Amount analyzed: · · LOOOe+OO SAMP 
Preparation batch.#: 0010525X 

Matrix: N/A Assaybatch#: 0017571U 
Collected: N/A Prep procedure: N/ A 
Sample type: N/A Analysis method: NAREL TH-EICHROM 
D1y/wet weight: N/A Analyst: SPK 
Ash/dry weight: N/A QCtype: LCS 
Sample descliption: N/A 
Comment: N/A 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

11/2612013 15:38 1000.0 AS124 JEA 

ANALYTICAL RESULTS . 

±2a 
Analyte Activity Uncertainty :MDC Unit Referent;e Date 

Th227 -2.05e-03 l.4e-02 3.8e-02 PCI 11/22/2013 11:00 CST 

Th228 L79e-02 L7e-02 2.3e-02 PCI 11122/2013 11:00 CST 

Th230 2:00e+OO l.Se-01 l.Se-02 PCI 11122/2013 11:00 CST 

Th232 2.97e-03 l.le-02 2.2e-02 PCI 11122/2013 11:00 CST 

Rep01t: 1300090-TH - 15- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Lab sample #: 
Client sample ID: 

RBK-00.679284V 
N/A 

Amonnt analyzed: l.OOOe+OO SAMP 
Preparation batch#: 0010525X 

Matrix: N/A Assay batcb #: 0017571U 
Collected: N/A Prep procedure: N/A 
Sample type: NIA Analysis method; NAREL lH-EICHROM 
Dzy/wet weight: N/A Analyst: SPK 
Ashldzy weight: N/A QCtype: RBK 
Sample description: N/A 
Comment: N/A 

COUNTING INFORMATION . 

Date and time Duration (mii1) Detector!D Operator 

ll/26/2013 15:38 1000.0 AS125 lEA 

ANALYTICAL RESULTS 
--

±2o-
Analyte Activity Uncertainty MDC Unit Reference Date 

Th227 -Z.lOe-03 L4e-02 3:9e-02 PC! 11122/2013 11:00 CST 

111228 L33e-02 L7e-02 2.6e-02 PCI 11/22/2013 11:00 CST 

Th230 O.OOe+OO 6.4e-03 L5e-02 PCI ll/22/2013 11:00 CST 

Th232 2.03e-03 9.le-03 L9e-02 PCI 11/22/2013 11:00 CST 

Report; 1300090-TH -16- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Preparation batch#: 
· Analysis method: 
Preparation procedure': 

NAREL Sample# 

B3.11217E 

B3.11218F 

B3.ll218F 

B3.11219G 

B3.11220Z 

B3.11221A 

B3.11222B 

B3.11223C 

B3.1l224D 

B3.11225E 

LCS-00679285W * 
RBK-00679284V * 

SDG1300090 

PREPARATION BATCH SUMMARY 

0010525X 
NAREL TH-EICHROM 
NIA 

Client Sample ID 

ROl 
S02 

S02 

S03 

S04 

S05 

S06 

S07 

S08 

D09· 

Allalysis# 

006776960 

00677702H 

00679393Z 

00671708P 

00677714M 

00677720K 

00677726R 

00677732P 

00671738W 

00677744U 

00679285W 

00679284V 

QC 
Type Yield 

59.18% 

95.62% 

DUP 88.45% 

60.25% 

76.84% 

. 72.68% 

56.54% 

81.47% 

&2.84% 

81.59% 

LCS 96.90% 

RBK 93.19% 

±2cr 
pncertainty 

2.15% 

3.06% 

2.88% 

2.17% 

2.58% 

2.47% 

2.08% 

2.70% 

2.74% 

2.74% 

3.13% 

3.00% 

*Samples marked Wtth an astensk are notm t]lis sample delive1y gt{lup but were analyzed wrth 1tfor QC purposes. 

QC RESULTS FOR BATCH 0010525X 

QC 
NAREL Sample # Analysis# Type Analyte %R RPD z 
B3.11218F 00679393Z DUP TII227 -200.0 -0.22 

B3.11218F 00679393Z DUP TH228 5.8 0.08· 

J33.!1218F 00679393Z DUP TII230 -200.0 0.61 

J33.112l8F 00679393Z DUP TH232 84.9 0.93 

LCS-00679285W 00679285W LCS TII230 99J -0.20 

RBK-00679284V 00679284V RBK 111227 

RBK-00679284V 00679284V RBK TH228 

RBK-00679284V 00679284V RBK TII230 

RBK-00679284V 00679284V RBK TH232 

Report: 1300090-TI-! 17 

Analyst 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SPK 

SpK 

SPK 

SPK 

Evaluation 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

Original 



U.S.ENVIRONMENTALPROTECTION.AGENCY 
NATIONAL ANALYTICAL RADIATION E:NVIRONMENTAL LABORATORY 

540 S. MORRIS AVE., MONTGOMERY, AL 36115 

Project: 
Analysis method: 
ReportiD: 
Report type: 
Date repmted: 
Total pa,aes im-eport: 

NAREL 

RA226 ANALYSES 

REPORT OF S.Mfl'LE DELIVERY GROUP #1300090 

Region 5 - BASF Co1p, Cleveland, OH 
Radium-226 in Water: Rapid Method for High-Acthity Samples 
1300090-Rt\226 
Original 
12/16/20q 
21 

SAMPLES 

Sample# Client Sample ID Location Matrix 

B3.ll217B R01 OR: CLEVELAND WATER 

B3.1l218F S02 OH:CLEVELAND WATER 

B3.Il219G S03 OHCLEVEIAND WATER 

B3.11220Z S04 OR CLEVELAND WATER 

B3.11221A .sos OHCLEVELAND WATER 

B3.11222B so6 OH:CLEVELAND WATER 

B3.1122lC S07 OH:CLEVELAND WATER 

B3.11224D S08 OH:CLEVELAND WATER 

B3.11225E D09 OH:CLEVELAND WATER 

EXCEPTIONS 

1. Packaging and shipping-No problems were observed. · 

Date Date 
Collected Received 

10120/2013 10/30/2013 

10/25/20)3 10/30/2013 

10/25/2013 10/30/2013 

10/25/2013 10/30/2013 

)0120/2013 10/3012013 

10125/2013 10/30/2013 

10/29/2013 10/30/2013 

10/29/2013 10/30/2013 

1012912013 . 10/30/2013 

2. Documentation- The dates: and times of collection were Tecorded on the chain of custody and ilie removable 
sample tags .but were not recorded on the sample containers. 

3. Sample preparation- Samples were not preserved in the field. NAREL preserved the samples with nitric acid 
to apHof2. 

4. Analysis-No problems were encountered. 
5. Holding times-No holding times were specified. 

QUALITY CONTROL 

L QC samples- All QC analysis results met NAREL acceptance criteria. 
2. Yields- All chemical yields were within acceptance limits. 
3. Instruments- Response and background checks for all instruments used in these analyses met NAREL 

acceptance Cliteria. · 

Rep01t: 1300090-RA226 - 1- Original 



ACCREDITATION 

All analyses ·included in this data package -are acc~·edited by the Oregon Environmental 
Laboratory Accreditation Pmgram (ORELAP) to th.e TNl standard. 

CERTIFICATION 

J certifY that thi> data report complies with the terms and conditions of the Quality Assurance Project Plan, except as 
noted al)(we. Release of the data contained in this report has been authorized by lhe. Director <ifthe Cimter for 
Enviromnental Radioanalytical Laboratory Science and the NAREL Quality Assurance Manager, or their designees, 
as verified by the following signatures. 

Renort: 1300090·RA226 

p d14L 
]Or Mary F. Wisdom 

Quali surimce Manager, NAREL 

~~'k . 
Cy 1ia White 
Dir ctor, Center for Environmental Radioanalytica! 
Laboratory Science 

-.2-

Date 

Original 



BLD 
FBK 
SAM 

·ANA 
DUP 
LCS 
MS 
MSD 
RBK 
STD 

RPD 
%R 
z 

Blind sample 
Field blank 
Nmmal sample 

Normal analysis 
Laboratpry duplicate 

GENERAL Th'FORMATION 

SAMPLE TYPES 

AN~JSIS QCTXPJ:IS . 

Laboratory control sample, or blank spike 
Matri;c spike · 
Maw spike duplicate (not currently analyzed) . 
Method blank 
Extemal standard (nsed for 228Ra yield dete11nina:tion) 

QUALITY INDICATORS 

Relative Percent Difference 
Percent Recovery 
Number of standard deviations by \Vhich a QC measurement differs from the expected value 

RADIOCHEMICAL DATA 

Radiochemical analyses usually require the suhb:aCtion of an insh·runent background measurement result from a gross 
sample measurement result. Both valu~ are poSitive, but when the sample- activity is low~ random variations in the 
two measurements can cause the gross value to be less than the background, resulting in a measured -activity less tmi.n 
zero. Although negative activities hav{f no Physical significance, they do have statistical importance, as for example 
in the ev~luation of trends or the comparison of two groups of samples. 

To the extent practical, it is the policy ofNAREL to repmtresults as generated, whether positive~ negatiye, or zero~ 
together with the "2-sigma" measurement uncertainty and a sample-specific estimate of the minimum detectable 
concentration (MDC). The measurement result, uncertainty, and 11DC are always expressed in the same unit of 
measurement 

EVALUATION OF QCANALYSES 

A method blank result is considered unacceptable. if it is more than 3 standard deviations below zero or more than 3 
standard deviations above a predetermined upper control limit. For some analyses NAREL has set the upper control 
limit at zero. For others the control limit is a- small positive number. 

)'\TAREL evaluates the results of duplicate and spike analyses using "Z scores.'' A Z score is the number of standard 
deviations by which the QC result differs from its ideal value. Generally the score is considered acceptable if its 
absolute value is not greater than 3. 

The Z score for a spiked sample is computed by dividing the difference betvveen the mea~ured yalue and the target 
value by the combined standard nncertainty of the difference. TI1e Z score for a duplicate analysis is computed by 
dividing the difference between the two measmed values by the combined standard uncertainty of the difference. 

NAREL reports the ~'relative percent difference," or RPD, between duplicate results and the "pen::ent recovery," or 
%R, for spiked analyses, but does not use these values fm· evaluation of most analyses. An exception is the use of 
%R in the evaluation of gross alpha matrix spike results. A gross alpha matrix spike result is considered acceptable if 
either !ZJ :S 3 or 60 :S %R:S 110. 

Report: 1300090-RA226 Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

ANALYSIS SUMMARY 

Analysis method: NAREL RA226-EICHROM 
Title: Radium-226 in Water: Rapid Method for High-Activity Samples 

QC Date Piep<h"'ation 
NAREL Sample# Client Sample ID Type Completed Batch# 

B3.11217E ROI 12/lll2013 00!0575H 

B3.11218F S02 12/!1/2013 0010575H 

B3.112l9G 803 12/ll/2013 00!0575H 

B3.ll220Z 804 121!1/2013 00!0575H 

B3.11220Z 804 DUP 12/1112013 0010575H 

B3.ll221A 805 12111/2013 0010575H 

B3.11222B 806 12112/2013 00105761 

B3.11223C 807 12/12/2013 0010576J 

B3.11223C S07 DllP 12/12/2013 00105761 

B3.11224D sos 12/12/2013 00105761 

B3.!1225E D09 12/12/2013 0010576J 

LCS-00680233Z * LCS 12/11/2013 0010575H 

RBK-00680232Y * RBK 12/11/2013 0010575H 

LCS-00680236C * LCS 12/12/2013 0010576J 

RBK-00680235B * RBK 12/12/2013 0010576J 

--
Assay 
Batch# 

0017632P 

OOI7632P 

0017632P 

0017632P 

0017632P 

0017632P 

0017640P 

0017640P 

0017640P 

0017640P 

0017640P 

0017632P 

0017632P 

0017640P 

0017640P 

* Samples marked With an astensk are not m this sample dehvery group but were analyzed with 1t for QC purposes. 

Repmi: 1300090-RA226 - 4- 0Iiginal 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

. Lab sample#: 
Client sample ID: 
l\1atrix: 
Collected: 
Sample type: 
Dcy/wet weight: 
Ash/dry weight: 
Sample description: 
Cormnent 

Date and tbne 

B3,11217E 
R01 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REI'ORT 

Amount analyzed: .. 2.000e-OIL 
Preparation batch#: 0010575H 
Assaybatch#: 0017632P 
Prep procedure: N/A 2013-10-25 08:10 EDT 

SAM Analysis method: NAREL RA226-EICHROM 
N/A Analyst: PH 
NIA QCtype: ANA 
N/A 
N!A 

COUNTING INFORMATION 

Duration (min) Detector ill Operator 

12/10/2013 16:23 . 1000.0 AS124 'CEB 

ANALYTICAL RESULTS 
±2<¥ 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra226 5.33e-02 ·6.7e.02 9.0e-02 PCIIL 12/09/2013 13:41 CST 

Report: 1300090-RA226 -5- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
D1y/wet weight: 
Ash/my weight: 
Sample description: 
Comment: 

Date and time 

B3.11218F 
802 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 2.000e-Ol L 
Preparation batch#: 0010575H 
Assaybatch#: 0017632P 
Prep procedure: N/A 2013-10-25 09:26 EDT 

SAM Analysis method: NAREL RA226-EICHROM 
N/A Analyst: PH 
N/A QCtype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Duration (min) DetectoriD Operator 

12/1012.013 16:23 1000.0 AS125 CEB 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Refe;rence Date 

Rn226 4.14e-Ol l.9e-Ol l.2e-Ol PCJJL 12/09/2013 13:45 CST 

Rep01i: 1300090-RA226 - 6- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Lab sample#: "B3Jl219G . Amount analyzed: . 2.000e-Ol L . 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash!chy weight: 
Sample desc:dption: 
Comment: 

S03, 
WATER 
20l3-IQ-2510:00EDT 
SAM 
N/A 
N/A 
N/A 
N/A 

Preparation batch#: 0010575H 
Assay batch#: 0017632P 
Prep procedure: N/A 
Analysis method: NAREL RA226-EICHROM 
Analyst: PH 
QCtype: ANA 

COUNTING~ORMATION 

Date and time Duration (min) DetectoriD Operator 

12/10/2013 16:23 1000.0 AS127 CEB 

ANAI;YTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra226 LO!e-01 8.4e-02 9.5e-02 PCI/L 12/09/2013 13:56 CST 

Rep01t: 1300090-RA226 - 7- Original 

' 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab san1ple #: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight; 
Asb/dzyweight: 
Sample description: 
Conunent: 

Date l!lld time 

B3.11220Z 
S04 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 2.000e-01 L 
Preparation batch#: 00 I 057 5H 
Assaybatch#: OOI7.632P 
Prep procedure: N/ A 2013-10-25 10:28 .EDT 

SAM Analysis method: NAREL RA226-EICHROM 
NIA Analyst: PH 
N!A QCtype: ANA 
N!A 
NIA 

COUNTING INFORMATION 

Duration (min) D.etector ID Operator 

12/10/2013 16:23 1000.0. AS129 CEB 

ANALYTICAL RESULTS 
±2a 

Aualyte Activity Uncertainty MDC Unit Reference Date 

Ra226 L34e-Ol 8.7e-02 s.2e-o2 PCIIL 12/09/2013 13:54 CST 

Report: 1300090-RA226 - 8- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ~1\lALYTICAL RADIATION ENVIRONlVIENTAJ" LABORATORY 

· Lab sample#: B3.l1220Z 
Client sample ID: 804 
Matrix: WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount m1alyzed: 2.000e-Ol L 
Preparation batch#: 00l0575H 
Assaybatch#: 0017632P 

Collected: 2013-10-25 10:28 EDT Prep procedure: N! A 
Sarnple type: SAlVI 
Dry/wetweight: N/A 
As]l/dty weight: N/A 
Sample description: . N/A 
Comment: N/A 

Analysis method: NAREL RA226-EICHROM 
Analyst: PH 
QCtype: . DUP 

COUNTING INFORMATION 

Date and time Duration (min) DetectoriD Operator 

12110/2013 16:23 1000.0 AS13.0 CEB 

ANALYTICAL RESULTS 
±2-cr . 

Analyte Activity Uncertaillty MDC Unit Reference Date 

Ra226 6.1be..02 6.5e-02 8.le'02 PCIIL 12/09/2013 13:51 CST 

Report: 1300090-RA226 - 9- Original 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL. ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

B3.ll221A 
805 

snG #13ooo9o 
SAMPLE ANALYSIS REPORT 

Amount analyzed: 2.000e-Ol L 
Preparation batch#: 0010575H 
Assaybatch#: 0017632P 
Prep procedme: N/ A 

WATER 
2013-10-2510:55EDT 
SAM Analysis method: NAREL RA226-EICHROM 
N/A Analyst: PH 
N/A QCtype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Duration (min) Dete~toriD . Operator 

12/!0/2013 16:23 1000.0 ASI31 CEB 

ANALYTICAL RESULTS 
±2a 

AnOlyte Activity Uncertainty MDC Unit Reference Date 

Ra226 1.37e-Ol 9.4e-02 9.2e-02 PCIIL 12/09/2013 14:02 CST 

Report: 1300090-RA226 - 10- Odginal 



U.S. ENVIROJ:"l\'[ENTAL PROTECTION AGENCY 
NATIONAL ANAL Yl'ICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
D1y/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

~B3.11222B 

806 
WATER 
2013-10-25 11:20 EDT 
SAM 
N/A 
NIA 
N/A 
N/A 

Amount aualyzed: ~ 2~000e-O 1 L ~ 

Preparation batch#: 00 10576J 
Assaybatch#: 0017640P 
Prep procedure: N/ A 
Analysis method: NAREL RA226-EICHROM 
Analyst: PH 
QC!ype: ANA 

COUNTING INFORMATION 

Date and time Duration (min) Detector ill Operator 

12/11/2013 16:29 1000.0 AS65 CEB 

ANALYTICAL RESULTS 
±2a 

Aua1yte Activity Uncertainty MDC Unit Reference Date ~ 

Re226 7~96e-02 1.2<>-01 2.0e-01 PC!/L i2!10/2013 12:49 CST 

Report: 1300090-RA226 -11- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab saruple #: 
Client sample ID: 
Matrix: · 
Collected: 
Sample 1ype: 
Dry/wet weight: 
Asbfdry weight: 
Sample description: 
Comment: 

Date and time 

B3.11223C 
S07 
WA1ER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 2.000e-O I L 
Preparation batch#: OOI0576J 
Assaybatch#: OOI7640P 
Prep procednre: N/ A 2013-10-29 09:50 EDT 

SAM Analysis method: NAREL RA226-EICHROM 
NIA Analyst: PH 
NIA QCtype: ANA 
N!A 
N!A 

. COUNTING INFORMATION 

Duration (min) . DetectoriD Operator 

12/llf2013 16:29 1000.0 AS66 CEB 

ANALYTICAL RESULTS 
±2cr 

Arialyte Activity Uncertainty MDC Unit R~ference·Date 

Ra226. 1.53e-Ol l.Oe-01 I.Oe-01 PCl!L 12110/2013 12:38 CST 

Report: 1300090-RA226 -12- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

~ Lab sample #: . 
Client sample~ JD: 
Matrix: 

.. B3.11223C 
807 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: . 2.000e~l L ~ 

Preparation batch#: 0010576J 
Assay batch#: 0017 640P 

Collected: 
Sample type: 

2013-10-29 09:50 EDT 
SAM 

Prep procedure: N/ A 
Aoalysis method: NAREL RA226-EJCHROM 

Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

· NIA 
NIA 
NIA 
N/A 

Aoalyst: PH 
QC type: DUP 

COUNTING INFORMATION 

Date and time Duration (mio) Detector ill 

12111/2013 16:30 1000.0 AS67 

ANALYTICAL RESlJ'LTS 
±, 2 .G 

Analyte Activity Uncertaiot:y MDC Unit 

Ra226 3.34e-oz 6.0e-02 9.9e-02 PCJ!L 

Report: l300090-RA226 -13-

Operator 

CEB 

Reference Date 

12110/2013 12:42 CST 

Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample #: 
Cli~nt sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dty weight 
Sample description: 
Comment: 

Date and time 

B3.11224D 
S08 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 2.000e-Ol L 
Preparation batch#: 0010576J 
Assay batch#: 0017640P 
Prep procedure: N/ A · 

WATER 
2013-10-2910:20EDT 
SAM Analysis method: NAREL RA226-EICHROM 
N/A ·Analyst: PH 
N/A QCtype: ANA 
N/A 
NIA 

COUNTING INFORMATION 

Duration (min) DetectoriD Operator 

12/11/201316:30 1000.0 AS68 CEB 

ANALYTICAL RESULTS 
±2<1 

Analyte Activity Uncettaillty MDC Unit Refetence Date 

Ra226 1.51e-01 l.le-01 l.le-01 PCI/L 12110/2013 12:36 CST 

Report: 1300090-RA226 - 14- Original 



U.~. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample #r 
Client sample ID: 
Matrix: 
Collected: 
Sarriple type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

BUI225E 
. D09 

WATER 

SDG #1300090 

HAMPLE Al'fAL Y§IS REPORT 

Amount allalyzed: . 2.00Qe-O!.L·: .. 
Preparation batch#: 0010576J 
Assaybatch#: 0017640P 

2013-10·29 10:20 EDT 
SAM 

Prep procedure: N/A 
Aoalysis metb.od: NAREL RA226-EICHROM 

N/A Analyst: PH 
N/A QCtype: ANA 
N/A 
N/A 

COUNTING INFORMATION 

Date and time 1 Duration (min) DetectoriD I Operator 
12/11/2013 16:30 I 1000.0 AS69 I CEB 

ANALYTICAL RESULTS 
±2cr 

Aoalyte Activity Uncertainty MDC Unit Reference Date 

Ra226 7.70e-02 8.5e-02 1.2e-Ol PCI/L 12110/2013 12:32 CST 

Report: 1300090-RA226 - 15- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAl" ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dryiwet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

LCSc00680233Z 
NIA 

Amount analyzed: . l.OOOe+OO SAMP 
Preparation batch#: 0010575H 

NIA Assay batch#: 0017632P 
NIA Prep procedure: NIA 
NIA Analysis method: NAREL RA226-EICHROM 
N/A Analyst: PH 
NIA QC!}pe: LCS 
N/A 
NIA 

COUNTING INFORMATION 

Duration (miu) Detector ill Operator 

12/10/2013 16:23 1000.0 AS133 CEB 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertaiuty MDC Unit Reference Date 

Ra226 3.3le+OO 3.le-Ol l.?e-02 PCI 12/09/2013 13:45 CST 

Report: 1300090-RA226 -16- Original 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMEJ'.'TAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Lab sampl<> #: 
Clie)lt sample JD: 

· ·· · RBK-00680232Y · 
NIA 

Amount analyzed: . LOOOe+OO SAMP. 
Preparation batch#: 0010575H 

MahL-e 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

Assay batch#: · 0017 632P 
Prep procedure: Nl A 
Analysis method: NARBL RA226-EICHROM 
Analyst: PH 
QCtype: RBK 

COUNTING INFORMATION 

Date and time Duration (min) Detector ill Opera:tor 

1211012013 16:23 1000.0 AS134 CEB 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra226 9.17e-03 Ue-02 L9e-02 PC! 12109/2013 13:44 CST 

Repmi: 1300090-RA226 - 17- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ashldiy weight: 
Sample description: 
Comment 

Date and time 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

LCS-00680236C 
N/A 

Amo\lllt analyzed: l.OOOe+OO SAMP 
Preparation batch#: 0010576J 

N/A Assaybatch#: 0017640P 
N!A Prep procedure: N/A 
N!A Analysis method: NAREL RA226-EICHROJI;[ 
N!A Analyst: PH 
N!A QCtype: LCS 
N!A 
N!A 

COUNTING INFORMATION 

Duration (miu) Detector ill Operator 

12/11/2013 16:30 1000.0 AS71 CEB 

ANALYTICAL RESULTS 
±2a 

Analyte Activity Uncertamty JI;[DC Unit Reference Date 

Ra226 3.2le+OO 3.3e-01 3.0e-02 PCI 12f10!2013 12:27 CST 

Report: 1300090-RA226 -18- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: ' 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Asbliliy weight: 
Sample descdption:" 
Comment: 

Date and time 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

RBK-00680235B 
N/A 

Amount analyzed: . l.OOOe+IJO SAMP·­
Preparation batch#: 00105761 

N/A Assaybatch#: 0017640P 
NIA Prep procedure: N/A 
NIA Analysis method: NAREL RA226-EICHROM 
NIA Analyst: PH 
NIA QCtype: RBK 
NIA 
NIA 

COUNTING INFORMATION 

Duration (min) Deteetor!D Operator-

12/11/2013 16:30 1000.0 ' AS72 CEB 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra226 -5.98e-03 8.0e-03 2.7e-02 PC! 12/10/20 l3 12:27 CST 
' 

Repmt: 1300090-RA226 - 19- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Preparation batch #: 
Analysis method: 
Preparation p'rocedme: 

NAREL Sample# 

B3.11217E 

B3.11218F 

B3.11219G 

B3.11220Z 

B3.11220Z 

B3.11221A 

LCS-00680233Z * 
RBK-00680232Y * 

SDG1300090 

PREPARATION BATCH SUMMARY 

0010575H 
NAREL RA226-BICHROM 
NIA 

Client Sample JD Analysis# 

ROI 00677697E 

S02 00677703.1 

803 00677709Q 

804 00677715N 

S04 00680231X 

805 00677721L 

00680233Z. 

00680232Y 

QC 
Type Yield 

99.01% 

70.77% 

!02.49% 

91.06% 

DUP 84.18% 

83.99% 

LCS 88.23% 

RBK 81.72% 

±2cr 
Uncertainty 

8.50% 

6.82% 

8.65% 
7.13% 

6.82% 
6.86% 

7.01% 

6.73% 

* Samples marked '-\'Ith au astensk are not m th1s sample dehve1y group but Wf?re analyzed wtth 1t for QC purposes. 

QC RESULTS FOR BATCH 0010575H 

QC 
NAjlliL Sample # Analysis# Type Analyte %R RPD z 
B3.11220Z 00680231X DUP RA226 74,8 -1.34 

LCS-00680233Z 00680233Z LCS RA226 98.2 -0.37 

RBK-00680232Y 00680232Y RBK RA22<j -

Report: l300090-RA226 20 

Analyst 

.PH 

PH 

PH 

PH 

PH 

PH 

PH 

PH 

Evaluation 

PASS 

PASS 

PASS 

Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAl, RADIATION ENVIRONMENTAL LABORATORY 

Preparation batcl1 #; 
Analysis meihod: 
Preparation procedure: 

NAREL Sample# 

B3.11222B 

B3.11223C 

B3.11223C 

B3.11224D 

B3~11225E 

LCS-00680236C * 
.RBK-00680235B * 

SDG 1300090 

PREPARATION BATCH SUMMARY 

0010576J 
NAREL RA226-EICHROM 
NIA 

Client Srui1ple ID Analysis# 

806 00677727T 

S07 00677733Q 

SO? 00680234A 

S08 00677739){ 

D09 00677745V 

00680236C 

00680235B 

QC 
Type Yield 

91.31% 

90.83% 

DUP 89.53% 

84.79% 

90.39% 

LCS 86.48% 

RBK 87.43% 

±2cr 
Uncertainty 

7.62% 

7.70% 

7.51% 

7.25% 

7.60% 

7.55% 

7.43% 

:;.: Samples marked w1th an astensk are not m th1s sample delivery group but were analyzed v.1th 1t for QC purposes. 

QC RESULTS FOR BATCH 0010576J 

. QC 
NAREL Sample# Analysis# TyPe Analyte %R RPD z 
B3.11223C 00680234A DUP RA226 128.1 -1.98 

LCS-00680236C 00680236C LC8 RA226 95.2 -0.93 

RBK-00680235B 00680235B RBK RA226 

Rep01t: 1300090-RA226 21 

Analyst 

PH 
PH 
PH 
PH 
PH 
PH 
PH 

Ev~uation 

PASS 

PASS 
PASS 

Original 



UNITED 3TA1'ES ENVI!'lOI'lMEi'ltAL f'R0TEC110N I~GE11CY 
OfFiCE Of RAD!ATIO!l A!\1.0 U\;DOOR iUR 

N<;~.Uone! Air and Radia~ion Enyjronment3:1 L~boratory 
540 South rviorris Averiue, Montgomery; AL 36115-2601 

(334) 270-3400 

.. Detembet 24,20.13 . 

. MEMORANDUM 

FROM: 

TO: 

REtdiochemio<J] Results for j! J-, 
BA8F Cleveland Sample\ . ~t!J\ l. 

Cynthia White, Directo \ttl V 

Y;WriSR EN(=ORGEMF.NT & COMPLIANCE 
AC:SL'HANCE SRANCH, EPA, REGION 5 

' ~-'llvJil 
Center 'for Envirornnenta a:dioanalytical la]:Joratoty Seienee 

Noel Vargas,. Envlrornnental Engineer 
RegJon5. 

Atraohe.d is a.datl! paG\<;age for raditm:r-22~ ;maly$is of~mnples cullected from BASF in 
C~evelantl, Ol;i:\o. !he samples C:Qn8tituie NAREL ba,t~h numbet 1300090. 

Specific infom1ation conceming all ·aspects of the r~diologicgl analysis of th<; sarupks i$ 
c.ontained in the batch ca~e naftii.ti'ves ofthe data, p.atkages. i::f yoTll):avt; @Y qt!estiiJliS 
c.onc.emingthe EnllilytiG&l reNlt$, !'lease col).tact n1e 1\t (334)270-70'5'1. 

Duefo an;orga;niiation viithin the Office of Radiation andlndoor Air, the National Air 
and Radiation Environmental Laboratory is. now. called the Natlqnal AnalytiC& RadiaJion 
Environmental Laboratory. (Acronym remains· the same, NAREL.) . 

Atti1Chi11ei].ts 

Internet Ac!dras (URL} ' http:l/wWVl.epa.gov 



U.S.ENVIRONMENTALPROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

540 S. MORRIS AVE., MONTGOMERY, AL 36115 

Project: 
Analysis method: 
ReportrD: 
Report type: 
Date rep011ed: 
Total p_ages in report: 

'iAREL 

RA228 ANALYSES 

REPORT OF SAMPLE DELIVERY GROUP #1300090 

Region 5 • BASF Corp, Cleveland, OH 
Radium-228 in Environmental Matrices " 
!300090-RA22S 
Original 
12/!8!2013 
29 

SAMPLES 

Sample# CJ(ent Sample ID L.Qcatlon Matrix 

B3.11217E ROI OH:CLEVELAND WATER 

B3_ll218F &02 OH:CLEVELAND WATF...R 

B3"1!2190 SOJ OH:CLEVEL.A..ND WATER 

B3.11220Z S04 OR: CLEVELAND WATER 

B3JJ2:2lA sos OHoCLEVELIINJ:) WATER 

B3To22zn S06 OH:CLEVELt\ND WATER 

B3.ll223C S07 OH:CLEVELt\NO WATER 

BJ.li224D S08 OH:CLEVELAND WATER 

B3.!1225E D09 OH:CLEVELAND WATER 

EXCEPTIONS 

l. Packaging and shipping- No problems were observed. 

Da_tc Date 
CtJilcc-ted Received 

10/25/2013 I0/30IZ0!3 

10/lS/20!3 10/30/2013 
10125/2013 10/30/2013 
ID/2512013 1013012013 

1012512013 101301'-013 

ID/2512013 10/30/2013 

1012912013 10/30/2013 

10/2912013 10/3012013 

10/29/2013 10130/2013 

2. Documentation-The dates and times of coJiection were recorded on the Chain of custody and the removable 
s~mple tags but were not recorded on the sample containers. 

3. Sample preparation -Samples were not preserved in the field. NAREL preserved the samples with 11itric acid 
toapHof2·. 

4. Analysis- Sample B3.11222 leaked during analysis and bad to be reanalyzed. The result ofd1e reanalysis is 
repoited in thls data package. 

5. Holding times- No holdlng times were specified. 

QUALITY CONTROL 

L QC sant]Jies- All QC analysis results met NAREL acceptance criteria. 
2. · Yiet~-All chemical yields were wit11in acceptance limits. 
3. Instruments- :Response and background checks for all .instruments used in ihese analyses met NAREL 

acceptance criteria 

Report: 1300090-RA228 - 1 - Original 



ACCREDITATION 

All analyses·indl,l{!e41n this it\ta pacl\age are ~<;eteilit~d.by the Qr¢gci1 Bilvii·onmental 
Laboratory Accre<lltation Program (ORELA.P) to the TN! stanilwd. · 

I c<l'(ilj! t.hatthis datrr repmt cbmplies wirl1 tlietei·nls and conditions ofthe Qual_ity Assurante Ptojet!Plan, except a;; 
not~d a.bove. R!"iease oft!1~ d~ta contained in ~1is reportha.s been aJit[lpl"ized by, the Pirector• oftl1e Cer\fer for 
ETivirOJ1mental"f*.adfoan~1ytic.<\l Lzboratory ·scJe.tJC_e, and the NARE~ QuaUty As$1Jffince Mapirgp:, or tfieh· tle~ignees, 
as verffi~d b~ the following s~gnatures. · 

Re13ort: 1300090-RA228 

_/.~~fj. ;vJct_4-
{;;,- Mat'l' F. rsdom ' Q@(_1~~et,NAREL 

9§11ia White. 
Duectol•, Center for Etlvlrollillental Radioanalytical 
Labotat6ty' s·ci~Jice, 

ate 

l?fi-Y~t> 
Date 

Origihal 



BLD 
FBK 
SAM 

ANA 
DUP 
LCS 
MS 
MSD 
RBK 
STD 

Blind sample 
Field blank 
Normal sample · 

Normal almlysis 
Laboratory duplicate 

GENERALINFO~TION 

SAMPLE TYPES 

ANALYSIS QC TYPES 

Laboratoty corrtrol sample, or blank spike 
Matrix spil<e 
Matrix spike duplicate (not currently analy-Led) 
Method blank 
Extemal standard (used for "'Ra.yield de!ennination) 

QUALITY INDICATORS 

Relative Percent Difference 
Percent Recovery 

RPD 
%R 
z Number of standard deviations by which a QC measure)llent differs from tl1e expected value 

·RADIOCHEMICAL DATA 

Radiochemical ana[yses usually require. the·SubJ.:raction of an instrument background measurement result from a zross 
sample measurement result. Both values are positive, but when the sample activity is low, random variations in the 
two measm·ements can cause the gross value to be less 'than the background, resulting in a rneasured activity less than 
zero. Although negative a~tivities have_no physical significance, they do have statistical 'impmtance, as for example 
in the evaluation of trends o_r the comparison of~yvo groups of samples~ 

To the extent practical, it is the policy ofNAREL to report results as generated, whethel· positive, negative, or zero, 
togethc1·with the "'2-sigma'-' measurement uncertainty and a sample-specific estimate of the minimum detectable 
concentration (MDC), The measure~ent result, uncertainty, and MDC are always expressed in the same unit of 
measurement. 

EVALUATION OF QC ANALYSES 

A method blank result is considered unacceptable iflt is more than 3 standard deviations below zero or more than J 
$ndard deviation? above a predetennined upperco.ntrollimit For some analyses NAREL has set the upper-control 
limit at zero. For others the control limit is a small positive number. 

NAREL evaluates the resufts of duplicate and spike analyses using "Z scores_~· A Z score is the numbet of stantf.ard 
deviations by which the QC result differs from its ideal value. Generally the score is considered acceptable if its 
:absolute value is not greater than 3. 

The Z score for a spiked S?.mple is computed by dividing th.e dif(erence between the measured value and. the target 
value by the combined standard uncertainty of the difference. Tile Z score for a duplicate ana!ysis is computed by 
dividing tbe difference between the two measured values by the combined standard uncertainty ofthe difference, 

NAREL.reports thenrelative percent difference:." or RPD, between duplicate results and the ''percent reeD very,'~ or 
%R, for ·spiked analyses, but does not use these values for evaluation of most analyses. An exception is the use of 
%R in· the evaluation of gross alpha matrix spike resultS. A gross alpl1a matriX spike result is ronsJdered acCeptable if 
either [:Zj c 3 \JL 60 -::: %R < 

Report: 1300090-RA228 -3- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATlONALANALYfiCALRADIATIONENVIRONMENTALLABORATORY 

SDG #1300090 

ANALYSIS SUMMARY 

Ami lysis method: NAREL R._l\-05 
Title: Radium-228 in Environmental MatriCes 

QC Date Preparation Assay 
NAREL Sa,nple # Client Sample ID Type Coinp!eted Batch# Batch# 
B3J 1217E ROI 12/06(2013 00105740 00!76l7Q 
B3.1 l2!8F S02 12/06/20{3 ' 00105740 0017617Q 

· B3.11219G 803 12/06!2013 00105740 DOI7617Q 
B3.11220Z S04 12106/2013 00105740 00!76!7Q 
B3.l 1221A 805 12106120!3 00!05740 00176l7Q 
B3.11222B S06 121!2/2013 0010588N 0017643T 
B3.ll223C 807 12/06/2013 00!05740 00176!7Q 
B3.11223C S07 MS 12/0612013 0010574.0 0017617Q 
B3.11224D SO& 12/06/2013 00105740 DOI7617Q 
B3.11224D sos DUP 12/0612013 00105740' OOI7617Q 
B3.11225E D09 12/0612013 00105740 0017617Q 
B3.12056K * 12112/2013 0010588N 0017643T 
B3.12056K * MS 12112/2013 0010588N 00!7643T 
B3.12061G * 12/16/2013 0010588N p017644U 
B3.1206iG '' DUP 12/16/2013 0010588N 00l7644U 
LCS-00680!71C * LCS 12/06/2013. 00105740 0017617Q 
RBK-00680170B * RBK 12/06/20 13 . 00105740 0017617Q 
ST0-006801720 * STD 12/0612013 00105740 0017617Q 
LCS-006805491" * LCS 1211612013 0010588N 00176440 
RBK-1l0680550K * RBK 1211212013 0010588N 00176431 
STD-00680553N " STD 12/12/2013 0010588N 00l7643T 
S11Hl06805o4P * STD 12/16/2013 00105&8N 0017644U 

* '· '" ' Sample;; marked With en asrer1sk are not m th\s sample delivery group- but rvere and..!yz:ed w1th 1t hH QC purposes. 

Renort: l300090-RA228 -4- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample !D: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash! dry weigbt: 
Sample desG~iption: 

. Comment: 

Date and time 

B3.l l217E 
ROJ 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 8,000e-01 L 
Preparation batch ti: 00 J 0574G 
Assay batch#: OOI7617Q 

2013-10-25 08:10 EDT 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

N/A Analyst: VH 
N/A QCtype: ANA 
NIA 
NIA 

COUNTING INFORMATION 

Duration (min) Detector JD Operator 

!2!06/20 13 11:03 100.0 .QAIA JEA 

ANALYTICAL RESlJLTS 
±2u 

Analyte • Activity Uncertainty MDC Unit Reference Date 

Ra228 -1.43e-OI 5.3e-Ol 9.6e-Ol PCVL 12/04/20 !3 J 0:05 CST 

Report: 1300090-RA228 -5- Original 



U.S .. ENVIRONMEN'I'AL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab.sarnple #: · 
Client sample ID: 
Matrix: 
Collected: . 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample desoription: 
Comment: 

.. B3:li2f8F 
S02 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyi.Od' ·g:ooOe,O]L 
Preparation batch #: 00105740 
Assaybatthlf: 0017617Q 

2013-10-25 09:26.EDT 
SAM 

Prep procedure: NAREL RA-03 
Anatysis method: NAREL RA-05 

NIA Analyst:· VH 
NIA QCtype: ANA 
NIA 
N/A 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

12/06/2013 11:03 100.0 QAJB JEA 

ANALYTICAL RESULTS 
±20' 

]V!DC I Ana1yte Activity Uncertainty Unit Reference Date 

R11228 7.45e-Ol 6.0e-01 9.5e-01 l PC!IL !2/04/20i3 10:05 CST 

Renort; 1300090-RA228 - 6- Original 



U.S. ENVllWNMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ashfdry weigl1t: 
Sample description: 
COmment; 

Date and time 

B3.li2!9G 
S03 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT· 

Amount analyzed: KOOOe.O l L 
Prepatation batch#: 0010574G 
Assay batch#: 00!7617Q 

20!3-!0-25 10:00 EDT 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

N/A Analyst: VH 
N/A QCtype: ANA 
N!A 
NIA 

. COUNTING INFORMATION 

Duration (min) Detector !D Operator 

12/06/2013 11:03 100.0 QAlC JEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Unce1tllmty MDC Unit Reference Date 

Ra228 1.82e-02 5.6e-01 9.8e-01 PCI/L 12/0412013 !0:05 CST 

Report: I300090-RA228 -7- Original 



U.S. El\'VIRONMENT AL PROTECTION AGENCY 
NATIONALANALYTICALRADIATIONENVIRONMENTALLABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 

·Ash/dry weight: 
Sample description: 
Cowmen~ 

--
Date and time 

B3.11220Z 
S04 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 8.000e-Ol L 
Preparatioll batch#: 00105740 
As&ay batch#: 00176!7Q WATER 

2013-10-2510:28 EDT 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

N/A Analyst VH 
N!A QCtype: ANA 
NIA 
N/A 

COUNTING INFORMATION 

Duration (min) Detect<Jr ID Operator 

12/0612013 11:03 100.0 QA2A JEA 

ANAL~CALRESULTS 

±2cr 

I Ana1yte Activity UnCertainty MDC Unit Refbt'ence Date 

Ra228 3.18e-Ol 5.3e-OI • J 8.8e-Ol PCUL 12/04/20 !3 l 0:05 CST 

Oricinal 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATIONENVIRONM.ENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
IV!atrix: 
Collected: 
Sample type: 
Dry/wet wdght: 
Ash/dry weight: 
Sample description; 
Comment: 

Date and time 

B3.11221A 
sos 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT· . 

Amount analyzed: 8.000e-O l L 
Preparation batch#: 0010574G 
Assay batch#: 00!76170 

2013-10-25 10:55 EDT 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

NfA Analyst: VH 
N/A QCtype: ANA 
N!A 
N/A 

COUNTING INFORMATION 

Duration (min) Detector JD Opemtor 

12/06/2013 11:03 !00.0 QA2B JEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra228 -l.96e-01 4.9e-Ol 9.0e-Ol PC!/L 12104/2013 10:05 CST 

Report: !300090-RA228 - 9- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight 
Ash/dry weight: 
Sample description: 
Comment: 

Date ~L1d time 

B3.112nB 
S06 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analy~ed: 8.000e-O l L 
Preparation batch#: 00l0588N 
Assay batch#: OOI7643T 

20!3--10-25 11:20 EDT 
SAM 

Prep pwcedure: NAREL RA·03 
Analysis method: NAREL RA-05 

NIA . Analyst: VH 
N/A QCtype: ANA 
NIA 
NIA 

COUNTING INFORMATION 

Duration (min) Detector!D Operatm' 

1211212013 \0:59 100.0 QA!A JEA 

ANALYTICAL RESULTS 
-·· 

±2 a 
Ana lyle Activity Uncertainty MDC Unit Reference Date 

Ra228 7.50e-01 6.5e-01 l.Oe+OO PC!fL 1211 Oi2013 10:20 CST 
' 



U.S. ENv1RONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample #: 
Client sample ID: 
Mat1ix: 
CoUected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight 
Sample description: 
Comment: 

Date and time 

B3.11223C 
S07 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 8.000e-O I L 
Preparation batch #: 00 I 057 4G 
Assay batch#: 0017617Q 

2013-10-29 09:50 EDT 
SAM 

Prep procedure: - NAREL RA-03 
Analysis method: NARBL RA-05 

NIA Analyst: VH 
NIA QCtype: ANA 
NIA 
NIA 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

12/0612013 11:03 100.0 QA2C JEA 

ANALYTICAL RESULTS 
±2<> 

Analyte Activfty Uncertainly MDC Unit Reference Date 

Ra228 2.3Ie-01 5.0e-Ol 8.5e-OI PCl/L 1210412013 10:05 CST 

Report: l300090-RA228 - 11 - 01igina! 



U,S, ENVIRONMENTAL I'ROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample lD: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ashidry weight: 
Sample descripti-on: 
Com1nent 

Date and time 

B3.11223C 
S07 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

. Amount an~lyzed: ... 8.000e~Ol L 
Prerarationbatch #: 00105740 
Assaybatch#: OOI7617Q 

2013-!0-29 09:50 EDT 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

N/A Analyst: VH 
N/A QCtype: MS 
N/A 
N!A 

COUNl'lNG INFORMATION 

Duration (min) Detector ID Operatot· 

12/0612013 11:03 100.0 QA2D JE.A 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncei·tafuty MDC Unit Refererice Date 

Ra228 L73e+Dl 1.7e+OO 8.6e-{)1 PC!IL . . 12104/2013 10:05 CST 

- 12- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Co Heeled: 
Sample Jype: 
Drylwet wefght: 
Ashldry weight: 
Sample desct·iption: 
C-omment: 

Date and time 

B3.1!224D 
sos 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 8.000e·O I L 
Preparation batch #: 001 05740 
Assay batch#: 00176l7Q 

2013-10-29 10:20 EDT 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

N/A Analyst: VH 
N/A QCtype: ANA 
NIA 
NIA 

COUNTING INFORMATION 

Duration (min) Detector ID I Operator 

!2/0612013 11;03 100.0 QBIA I iEA 

ANALYTICAL RESULTS 
±2<Y I 

Analyte Activity· Uncertainty MDC l Unit Reference Date. 

Ra228 5.38e·O I 5.9e-01 9.6e-Ol I PCUL 12/04/2013 10:05 CST 

Report: 1300090-RA228 - 13- Original 



u:s. ENVIRONMENTAL PROTECTION AGENCY 
NATioNAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample il: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry !wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and thne 

ll3J 12240 
S08 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount ru1alyzed: '&:OOOe-0 1 L 
PJ·eparation batch#: 0010574G 
Assay batch#: 0017617Q WATER 

2013-10-2910:20 EDT 
SAM 

Prep procedure; NAREL RA-03 
Analysis method: NAREL RA-05 

NIA Analyst: VH 
NIA QCtype: DUP 
NIA 
N/A 

-COUNTING ll\'FOHMA TION 

I Dttiation (min) Detector fb Operator 

12106/2{)!3 11:03 l 100.0 QBIB JEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty. MDC Unit Reference Date 

Ra228 L69e-Ol 5.6ec0l 9.6e-OJ PCJ/L 12/04/2013 l 0:05 CST 

r. _ .. --·""· 1'1AAAon n "'<J0Q - 1LL Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix:­
Coilected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight:­
Sample description: 
Comment: 

Date and time 

B3.11225E 
D09 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Amount analyzed: 8.000e-OI L 
Preparation batch#: 00105740 
Assay batch#: 0017617Q 

2013-10-29 10:20 EDT 
SAM 

Prep proced~re: N AREL RA -03 
Analysis method: NAREL RA-05 

NIA Analyst: VH 
NIA QCtype: ANA 
N!A 
N!A 

COUNTING INFORlVfA TION 

. Duration (min) Detector ID Operator 

12106/20 l3 ll :03 ]00.0 QB!C JEA 

Al'l'ALYTICAL RESULTS 
±2a 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra228 4.67e-OI 5.9e-Ol 9.6e--Ol PC!!L 12/04nOJ3 10:05 CST 

Report: 1300090-RA228 -15- Original 



U.S. ENVIRONMENTAL PROTECTlON AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/d1y weight: 
Sample desc.ription: 
Comment: 

SDG #1:300090 

SAMPLE ANALYSIS REPORT 

il3.12056K 
N/A 
WATER 
2013-11-13 08:30 MST 
SAM 
N/A 
NIA 
N/A 
NIA 

Amount analyzed: I.OOOe+OO L 
Preparation batch#: 0010588N 
Assay batch #: 00 l764-3T 
Prep procedure: NAREL RA-U3 
Analysis method: NAREL RA-05 
Analyst: VH 
QCtype: ANA 

This sample is not in SDG # 1300090 

COUNTING INFORMATION 

Date and thne Duration (min) Pelector m .Operator 

l2/12/2Q13 10:59 100.0 QB!A JEA 

ANALYTICAL RESULTS· 
±2a 

Analyte Activity Uncmtainty MDC Unit Referenc_e Date 

Ra228 3.12e-Ol 4.9e-Ol 8Je-Ol PCIIL 12110/20!3 10:20 CST 

Ori<rinal 



U;S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sampie #: 
Client sample !D: 
Matrix: 

B3.12056K 
N/A 
WATER 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Ammmt analyzed: 5.000e-O I L 
Preparation batch #: 001 0588N 
Assay batch#: 00 17643T 

Collected: 
S'lJllpletype: 

2013-11-13 08:30 MST 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

Dry/wet weight: N/A Analyst: VH 
Ash/dry weight: N/A QCtype: MS 
Sample descrij>tion: N/A 
Comment: NIA 

This sample is not in SDG # 1300090 

COUNTING lNFORMA TION 

I . I Date and time Duration (min) . Detector lD Operator 

I 12{!2/2013 10:.59 I !00.0 
---~ 

QBJC JEA 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Ul1certainty MDC Unit Reference Date 

Ra228 2.80e+Ol 2.8e+OO 1.6e+OQ PCIIL · 12/l0i2013 10:20 CST 
-

Report: 1300090-RA228 - 17- Original 



U.S. ENV1RONMENI'AL PROTECTrON AGENCY 
NATIONAL ANAL YTI.CAL RADI.ATION ENVIRONMENTAL LABORATORY 

Lab sample #: 
Client sample ID: 
Mattix: 
Collected: 
:)ampk typo::: 
Pry/wet weight 
Asl1ld1y weight: 
S~ple description: 
comment: 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

83.1206\G 
NIA 
WATER 
2013-11·13 12:40 MST 
SAM 
NIA 
WA 
NIA 
NIA 

Amount analyzed: l.OOOe+OO L 
Preparation batch#: 00 I 0588N 
Assay batch#: 0017644U 
Prep procedure: NAREL RA-03 
Anal}sis method: 1\AREL RA~05 
Analyst: VH 
QCtype: ANA 

This sample is not in SDGI/1300090 

COUNTING INFORMATION 

Date and time Duration (min) Detector ID Operator 

12116120!3 10:34 100.0 QBJD RCL 

ANALYTICAL RESULTS 

±~o: 
Analyte Activity Unce-rtainly MDC Unit Reference Date 

Ra228 3.46e-Ol 4.6e-OI · 7.6e-OI PC IlL 12!!0/2013 10:20 CST 

.1$1. •. Orhrinal 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATJONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

Lab sample. II: 
Client sample ID: 
Matrix: 

B3.12Q61G 
N/A 
WATER 

SDG #1300090 

SAl\1PLE ANALYSIS REPORT 

Amount analyzed: 5.000e-O I L 
Preparation batch if: 00l0588N 
Assay batch#: OOJ7644U 

Collected: 
Sample type; 
Dry/wet weight: 

2013-11-13 l2:40MST 
SAM 

Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 

N/A Analyst VH 
Ash/dry weight: N/A QC!)jJe: DUP 
Sample description: N/A 
Comment:. N/A 

This sample is not in SPG 111300090 

COUNTING INFORMATION 

Date and time Duration (min) Detector lD · Operator 

12/1612013 10:34 100.0 QB2A RCL 

ANALYTICAL RESULTS 

Analyte Activity 
+ 2" I Uncertainty - MDC Unit Reference Date 

Ra228 8.66e-02 8.0e-OJ I .1.4e+OO PC IlL l2fl0/20 13 10:20 CST 

Report: 1300090-RA228 -19- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG#1300090 

SAMPLE ANALYSIS REPORT 

Lab sample#; LCS-00680171C Amount analyzed: l.OOOe+OO SAMP 
Client sample JD: NIA 
Matrix: N/A 
Collected: NIA 
Sample iype: NIA 
Dry/wet weight: N/A 
Ash/dryweight: N/A 
Sample description: Nl A 
Comment: N/A 

I Date and time 

I 12106/2013 11:03 

Analyte 

Ra228 

Preparation batch#: 001 0574G 
Assay batch#: 00 17617Q 
Prep procedure: NAREL RA-03 
Analysis method: NAREL RA-05 
Analyst: VH 
QCtype: LCS 

CQUNTJNG INFORMATION .. 
Duration {min) Detector ID Operator 

100.0 QB!D JEA 

ANALYTICAL RESULTS 
±2cr 

ActMty Uncertainty MDC Un-it Reference Date 

L19e+\H L3e+OO S.Oe-01 PC! 12/04/2013 10:05 CST 

'1{) 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LAB ORA TORY 

Lab sample#: 
Client samp !e lD: 
Matrix: 
Collected: 
Sample type: 
Dryfw·el weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

S:OG #130009{) 

SAMPLE ANALYSIS REPORT 

RBK-00680!70B 
NIA 

Amount analyzed: I.OOOe+OO SAMP 
Preparation batch#: QOI0574G 

N!A Assay batch#: 00 J 7617Q 
N!A Prep proce<l.ure: NAREL RA-03 
NfA Analysis method: NAREL RA-05 
NIA Analyst: VH 
N/A QC type: RB K 
N/A 
NIA 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

·I2/06/20l3 11:04 100.0 QB2B JEA· 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra228 -2.07e-01 4.1e-Ol 7.6e-01 PC! 12/0412013 10:05 CST 

Repo11: B00090-RA22&. -21- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADlATION ENVIRONMENTAL LABORATORY 

Lab sample#: 
Client sample ID: 
Matrix: 
Collected: 
Sample type: 
Dry/wet werght: 
Ash/ dry weight: 
Sample description: 
Comment: 

Date- and time 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

STD-OD680172D 
NIA 

Amomtt analyzed-: ·l.odoe.i-OO-M L 
Preparation batch II: 0010574G 

N/A Assay batch#: OOJ7617Q 
NIA Prep procedure: NAREL RA:03 
N/A Analysis metl10d: NAREL RA-05 
N/A Analyst: VH 
N/A QCtype: STD 
NIA 
NIA 

COUNTiNG XN:FORMATION 

Duration (min) Detector ID Operator 

12/06/2013 11:04 100.0 QB2D lEA 

A<"<'ALYTICAL RESULts 
±2<J 

Analyte Activity U pcertainty MDC Unit Reference Date 

Ra223 8.46e+01 3.8e+OO % ·ri/04.12013 10:05 CST 

- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

Lab sample#: LCS-00680549T Amount analyzed: l.OOOo+OO SAMP 
Clie-nt s.ampl<! ID: N!A 
Matrix: N/A 
Collected: N/A 
Srunp Je type: N! A 
Dry/wet weight: Nl A 
Ash/drv weight: N/A 
Sampf~ deScrfptiDn: NlA 
Comment: N/ A 

Preparation batch#: OOI0588N 
Assay batch#: 0017644V 
Prep procedure: NAREL RA-03 
Analysis method: NAREL RA -05 
Analyst: VH 
QCtype: LCS 

COUNTING INFORMATION 

Date and time Duration (miri) Detector ID Opemtor 

12/16/2013 !0:42 100.0 GQ2A RCL 

ANALYTICAL RESULTS 
±2cr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra228 USe+Ol L3e+OO 7.7e-OJ PC! 12/10120!3 10:20 CST 

Report: l300090-RA228 ~ 23- Origina\ 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADlA TION ENVIRONM.ENTAL LABORATORY 

Lab sample #: 
Client sample ID: 
Mahix: 
Collected: 
Sample type: 
Dry met weight; 
Ash/dry Weight: 
Sample desc1·iption: 
Comment: 

,----· 

Date and tirne 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

RBK-'00680550K 
NIA 

Amount analyzed: LOOOe+OO SA!Y1P 
Preparation batch#: 00!0588N 

NIA Assay batch#: 00!764:lT 
NIA Prep procedure: NAREL RA-03 
NIA Analysis method: NAREL RA-05 
NIA Analyst: VH 
N/A QCtype: RBK 
N/A 
N/A 

COUNTING INFORMATION . 

Duration (min) Detector ID . Operator 

1211212013 10::19 100.0 QB2B JEA 

ANALYTICAL RESULTS 
<,2cr 

Analyre ACtivity Uncenainty MDC Un.il Reference Date 

IZ<1228 2.02e-01 4.8e-Ol 8,2e-OJ PCI 12/1012013 10:20 CST 

Ori!linal 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANAL YTlCAL RADIATION ENVIRONJVIENTAL LABORATORY 

L,ib sample#; 
Client sample lD: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 
Comment: 

Date and time 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

STD-00680553N 
NIA 

Amount analyzed: J .OOOe+llO ML 
Preparation batch#: 0010588N 

N/A Assay batch#: 00 17643T 
NIA Prep pr6cedure: NAREL RA-03 
N!A Analysis method: NAREL RA-05 
N/A Analyst: VH 
N!A QCtype: STD 
N/A 
NIA 

COUNTING INFORMATION 

Duration (min) Detector ID Operator 

12!12/2013 10:59 100.0 QB2D JEA 

ANALYTICAL RESULTS 
±2rr 

Analyte Activity Uncertainty MDC Unit Reference Date 

Ra228 7.68e+lll 3.5e+OO % 12110/2013 10:20 CST 

Report: 1300090-RA228 -25- Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATION.A.LANALYTICALRADIATIONENVIRONMENTALLABORATORY 

Lab sample#: 
CHent smnple !D: 
Matrix: 
Collected: 
Sample type: 
Dry/wet weight: 
Ash/dry weight: 
Sample description: 

. Co111111ent 

Date ancj.time 

SDG #1300090 

SAMPLE ANALYSIS REPORT 

STD"00680554P 
NIA 

Amount analyzed: LOOOe+OO ML 
Preparation batcl1 II: OOI0588N 

N/A Assay batch#: 0017644U 
N/A Prep procedure: NAREL RA-03 
N/A Analysis method: NAREL RA-05 
NIA Analyst: VH 
NIA QCtype: STD 
N/A 
N/A 

COUNTING INFORMATION 

Duration (min) Detector lD Operator 

12116/2013 10:42 !00.0 GQ2B RCL 

A.NAL YTICAL RESULTS 
±2a I Analytc Activity Uncertainty MDC Unit Reference Pate 

Ra228 8.23e+Ol 3.6e+00 % I 1211012013 10:20 CST 
··~-.. ~ 

On Pinal 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONM.ENTAL LABORATORY 

Preparation batch #: 
Analysis method: 
Preparation procedure: 

NAREL Sarnplole 

B3.11217E 

B3.11218F 

B3.ll219G 

ll3.11220Z 

ll3.11221A 

ll3.1 1223C 

B3.11223C 

B3.1 1224D 

B3. ll224D 

B3.11225E 

LCS·006801 7lC • 

RBK·006&01 JOB' 

STD·006801 72D * 

SDG 1300090 

PREPARATION BATCH SUMMARY 

00!0574G 
NARELRA·05 
NARELRA·03 

Client Sample ID 

ROl 

S02 
SO> 
S04 
S05 
S07 
S07 
sos 
S08 
009 

Analysis# 

00677694B 

00677700P 

00677706M 

006777121< 

00077718R 

00677730M 

006801681-1 
006777360 

006801691 

00677742R 

00680171C 

00680170B 

OQ680172D 

QC 
Type Yield 

NIA 

NIA 

NIA 

NIA 

N!A 

N/A 

MS N/A 

N!A 

DUP NIA 

NIA 
LCS NIA 

RBK NfA. 
STD N/A 

±2cr 
Uncertainty 

~. Samples marked \Vtth an astcnsk are not m th1s sample delrvety group but were analyr;;;;:d w1tl1 lt fur QC purposes. 

QC RESULTS FOR BATC.'ff 0010574G 

QC 
NAREL S~mple # Analysis# Type Analyte %R RPD 7. 

B3.!1224D 00680169.1 DUP RA228 104.6 ·0.90 

LCS..00680!71C 00680171C LCS RA228 87.0 .J.S6 

B3.ll223C 00680!68H MS RA228 99.5 ·0.06 

RBK·00680! 70B 006801708 RBK RA228 

Report: l300090-RA228 27 

Analvst 
' VH 

VH 
VH 
VH 
VH 
VH 
VH 
VH 
VH 
VH 
VH 

VH . 
VH 

Evafu~tion 

PASS 

PASS 

PASS 
PASS 

Original 



U.S. ENVIRONNlEJifTA.L PROTECTION AGENCY 
NATIONAL ANALYTICAL RADlA'UON ENVIRONMENTAL LABORATORY 

Preparation batch#: 
Ai1alysis method: . 
Preparation proGedure: 

NAR-gL Sample# 

B3.ll222B 

B3..12056K • 

H3 . .J2U56K * 
B3.!206!G* 

133.120610 * 
LCS-00680549T * 
RBK-006805501< * 
STD-00680553N * 
STD-00680554P * 

SDG 1300090 

. PREPARATION BATCH SUMMARY 

OOJ0588N 
. NAREL RA~05 
NARELRA-03 

Client Srunple !D 

S06 

. Analysis# 

00671724P 

00679423M 

00680551L 

00679443R 

00680552M 

00680549T 
00680550[( 

00680553N 

0068Q554P 

QC 
Type Yield 

NfA 
NiA 

MS. N/A 

NfA 
DUP NIA 
LCS NIA 
RBK NIA 
STD NIA 
STD NIA 

±2v 
,llncertainty 

~ Samples marked wtth an ast:cl'ISk are not,Jn thls sample delivery gmup but were al}<J1yz.ed wnh tt tor QC purposes. 

QC RESULTS FOR BATCH 00Hl588N 

QC 
NAREL Sample # Analysis# TYJle Analyte %R Rl'D z 
B3.12061G 00680552M DUP RA228 120.0 -O.S<i 
IXS-00580H9T 00680549T LCS RA228 101.4 0.18 

B3.1Z056K 00680551L MS RA228 !01.4 0.17 

RBK··00680550K Oi1680550K R8K RA128 

Renort: 1300090-RA228 28 

Analyst 
VH 
VH 
VH 
VH 
VH 
VB. 
VH 
VH 
VH 

EvahJation 

PASS 
PA.<;S 

I' ASS 

PASS 

Original 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATroNAL ANALYTICAL RADIA~ION ENVIRONMENTAL LABORATORY 

SDG 1300090 

ASSAY BATCH SUMMARY 

EXTERNALSTANDAlUl 
. 

Assay Standard Reference ±2o: 
Batch Analysis# Analyte Concentration Date Yield Uncertainty 

0017617Q 00680172D RA22& 9.45e+OI PCI!ML 07/19i2GJ3 84.59% 3.77% 

0017643T oo6&0553N RA228 9.45e+01 PCI/ML 07!1912013 76.77% .3.47% 

00l7644U 00680554P RA228 9.45e+01 PC!IML 0711912013 82.26% 3.63% 

SAN!PLES ANALYZED 

NAREL QC 
Sampie#c Type Aliquot Size Completion Date Assay Batch 

B3.1l217E 8.0Qe-01 L 12!06/2013 0017617Q 

B3.11218F 8.00e-01 L 12/06!2013 00176!7Q 

B3.11219G S.OOe-01 L 12/06/20!3 00176l7Q 

B3.11Z20Z 8.0\)e-{)1 L 12/06!2013 0017617Q 

B3.1122!A S.OOe-01 L 12106/2013 0017617Q 

B3.ll222B 8.00e-01 L 12/1212013 0017643T 

B3.1 1223C S.OOecOJ L l2/06f20l3 OOJ7617Q 

B3.11223C MS S.Oile-01 L 12/06/2013 0017617Q 

133.11 ?140 8.00e--Ol L 12106/2013 00176170 

B3.11224D OUP 3.00e-OI L 12/0612013 0017617Q 

B3.11225E 8.00e"Ol L 12106/2013 00!1611Q 

B3.12056K * l.OOe+OO L 12/1212013 0017643T 

B3.12056K * MS 5.00e-Ol L 12/1212013 0017643T 

B3.!2061G * l.OOe+OO L 12/!6/20!3 00!7644U 

B3.12061G * DUP S.OOe-.01 L 12{16/2013 0017644U 

LCS-0068017JC * LCS LOOe+OO SAMP l2i06/2013 0017617Q 

RBK-00680 170B * RBK LOOe+OO SAMP 12/06/2013 001761 7Q 

STD-00680 I 720 ' STD l.OOe I 00. ML 1]/06!2013 00176[7Q 

LCS-00680549T * LCS l.OOe+OO SAMP .!2/1612013 00!7644U 

RBK-00680550!( * RBK I.OOe+DO SAMP 12112/20l3 0017643T 

STD-0068055JN * STD l.OOe+OO ML 12112/2013 0017643T 
·-

STD.00680554P * STD l.OOe+OO ML 1211612013 00!7644U . ' , .. 
Samples ma.i'ked w1th an astensk( ... ) arenotm SDG#IJ00090 b,ut were &nalyLe}l \:lrlth 1t J.orQC purposes 

Report: l:l00090-RA22& 29 Original 



USEPA NAREL MONTGOMERY, AL 

Traee Metals Ana..'vsis bv 7500Ce CRC ICP-MS 
-COVERPAGE-

INORGA.\'i!IC ANALYSIS DATA PACKAGE 

Client: BASF CLEVE-!......~ 

SDGN<>.: 1300090 
-=~~-,--,-

Method Type: ICP·MS 
,-.,..,--....-,-~~ 

Lab Code: US EPA/NAREL Case No.: 

SOWNo.: SW846-6020A 

ROl, SO SASNo.: XXXXX 

Lab Sample ID 

B3.11217E 
B3.11218F 
B3.11219G 
B3.l1220Z 
B3.11220Z-D 
B3.11220Z-S 
B3.11220Z-SD 
B3.11221A 
B3.11222B 

B3.11223C 
.B3.11224D 
B3.11225E 

Client Sample ID 

ROl 
802 
803 
804 
804 
soil 

·804 
80S 
806 
807 
808 
1)09 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 
If yes - were raw data. generated befor-e 
applications o:f background corrections? 

Comments: BASF Cleveland, OH 

QC Description 

Sample Duplicate 
Matrix Spike 
Matrix Spike Duplicate 

Yes/No Yes 

Yes/No No 

Yes/No No 

I certify that this data package is in compliance with the terms and conditio_ns of the 
contract, both technically and for Co!tlpleteness, for other than the conditions detailed 
above~ Release of tha data contained in this hardcopy data package and in the co~uter-readable data 
submitted o:Q diskett.e has bee-n aUthorized by the LaboratOry Manag·er or the Manager's designee, as 
verified by the following signa,_ture. 

~~ 
~J/!I.f/fCt . 

Signature: 

Date: 

Name: RATIANA MAHOLAl'i 

Title: PHYSICAL SCIENTIST 
I ; 



USEPA NAREL MONTGOMERY. AL 

Client: BASF CLEVELAND 

Sample ID: B3.!l217E 

Matrix: WATER 

%Sulids: 

Prep Batch ID: 1300090 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-l­

INORGAN1CANALYS5DATAPACKAGE 

SDGNo.: 1300090 Mefuod Type: 

Customer Sample ID: RO I 

Date Received: 

Sample Wt/Vol: 

10/30/2013 

45.00 

Level: LOW 

50.00 

SW846-6020A 

Analyst: RM 

Prep Date: 

Final Vol: 

l:i/23/2013 Instrument: AG 7500Ce ICPMS 

Analytical 
Analyte CAS No. Concentratio-n Units C Qual M RDL DL Dil Date Time 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

1\folybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

V~adi.um 

Zinc 

Uranium 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-:l 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-98-7 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

1440-66-6 

7440-61-1 

Color Before: Colorless 

Color Mter:- Colorless 

Co.mments: 

Checked by: 

2.!6e+Ol ug/L 

2.60e-02 ug/L B 

5.00e-02 ugtL B 

1. 70e-01 ugiL B 

l.OOe-02 ug/L B 

2.66<>-02 ug/L B 

4.37e+OI ug/L B 

7.00e-02 

2.00e-()2 

1.20e-01 

l-l2e!·Ol 

7.00e-02 

5.62e+OO 

l.09e-Ol 

6.10c-Ol 

l.!Oe-01 

3.!0e+OO 

6.00e-02 

233e-02 

.4.45e+OO 

2.00e-02 

3.00e-02 

3.50e-01 

LOOe-02 

ug!L B 

ug/L B 

ug/L B 

ug/L U 

ug/L B 

ug/L B 

ug/L U 
ugff.. B I 

ug/L B 

ug/L U 

ug!L. B 

ug/L U 

ug/L B 

ug/L B 

ug/L B 

ug!L B 

Ug!L B 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

MS 
MS 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

MS 
MS 

MS 

MS 

MS 

MS 

MS 

MS 

Clarily Before: Clear 

Clarity After: · Clear 

Date: 

1.23e+Ol 4.65e-OI 

1.23e+OO 5.70e-03 

1;23e+OO 1.80e-02 

1.23e+OO 3.60e-02 

1.23e+QO 6.20e-03 

1.23e+OO 0.00000 

1.23e+02 7.4\e+OO 

l.l3e+OO 4.72e,02 

1.23e+OO . 8.80e-03 

L23e+OO 

1.23e+02 

1.23eto0 

U3e+02 

L23e+OO 

l.23e+OO 

L23e+OO 

1.23e+02 

l.He+OO· 

L23e+Oo 

1,23e+o2 

1.23e+OO 

1.23e+OO 

1.23e+o0 

1.23e+OO 

3.01e-02 

1.12e+Ol 

3.66e-02 

4.91e-01 

l.09e-01 

3.26e-02 

3.19e-02 

3c10e+OO 

1.23e-02 

2.33e-02 

3.65e+ll0 

5.70e-03 

5.70e-03 

1.27e-lll 

0.00000 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

l 

1 

1 

l 

1 

1 

l 

1 

1 

I 

1 

I 

Texture: N/A 

Artifacts: None 

118/2014 15:57 . 

118/2014 15:57 

1/8/2014 15:57 

11812014 15:57 

1/7/20!4 16:!6 

ll812014 

118/2014 

118!2014 

11812014 

l/8/2014 

118/2014 

118/2014 

1/812014 

1/8/2014 

118/2014 

118120!4 

118/2014 

l/812014 

118/2014 

l/812014 

liS/2014 

l!S/2014 

11812014 

118/2014 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

. 15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

15:57 

!5:57 



USEPA NARELMONTGOMERY,AL 

Client: BASF CLEVELAl:·m 

Sample ID: B3.11218F 

Matrix: WATER 

%SoUds: 

Prop Batch ID: 1300090 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-I-

INORGANIC ANALYSIS DATA PACKAGE 

SDGNo.: 1300090 Method Type: 

Customer Sample ID: SQ2 

Date Received: 10{30/20!3 

SampleWtiVol: 45.00 

Level: 

Final Vol: 

LOW 

50.00 

SW&46-6020A 

Analyst: RM 

P:repDate! 12123/2013 ITistrument: AG 7500Ce ICPMS 

Analytical 
Arialyte CAS No. Concentration Units C Qnal Rl>L DL Dil Date Time 

Aluminum 

Antimony 

Arsenic 

Barium 

Berymurn 

Cadmiunl 

Calcium 

Chromium 

Cobalt 

Copp.er 

Iron 

Lead 

Magnesium 

l\<Iagnesium 

Manganes~ 

Molybdenum 

Nlckel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Uranium 

7429-90-5 

744fr-36-0 

744(1-38-2 

7440-39-3 

7440-41-7 

. 7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7~40-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-95-4 

743')C96-5 

7439-98-7 

744q-!12-0 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

744()-66-6 

7440-61-1 

Color Befo-re: Colorless 

Color After-: Colorless 

Comments: 

Checked by: 

L47e+01 ug/L 

3.00e-02 ug1L B 

2.74e+O!J ug/L 

3.44e+01 ug/L 

3.00e-02 ng/L B 

1.40e-01 ug/L B 

1.87e+05 ug!L 

1.30e-01 ug/L B 

L09et03 ug!L 

5.20e-Ol ug!L B 

2.58e+03 ug/L 

6.0oe-02 

3.46~ 

3.39e+04 

4B2e+03 

1.2le+OO 

4.09e+04 

1.71e+OO 

6.00e-02 

2.62<+05 

4.00e-02 

4.00ec02 

2.62e+01 

ug/L B 

ug/L 

ug/L 

ug/L 

ug[L B 

ug/L . 

ug/L 

ug/L B 

ug!L 

ug/L B 

ug/L B 

ug/L 

>.lUlL 

>RDL 

>.lUlL 

>.lUlL 

>.lUlL 

>RDL 

>RDL 

>.lUlL 

>RDL 

>RDL 

>.lUlL 

MS 

MS 

MS 

MS 

M8 

ME 

lvlS 

M8 

MS 

MS 

MS 

>.lUlL MS 

>RDL MS 

>.IUJJ, · MS 

>.lUlL MS 

>RDL MS 

>.lUlL 1118 

>RJJL 'MS. 

>RJJL MS 

>RDL MS · 

>.lUlL MS 

>RDL MS 

>.lUlL MS 

i.23e+01 

1.23e+OO 

1.23e+OO 

1.23e+OO 

1.23e+OO 

4.65ec01 

5.70e-03 

l.SOe-02 

3.60ecoz 

6.20e-03 

1.23e+OO . 0.00000 

3.08e+03 l.85e+02 

1.23e+OO 4.72e-02 

6.17e+OO 4.39e-02 

1.2!e+OO 3.0te-02 

l.23e+02 l.12e+Ol 

1.23e+iJ6 

6.l7e+02 

1.23e+02 

3.08e+O! 

l.23et00 

2.47e+02 

1.23e+OO 

1.23e+OO 

3.08e+03 

1.23e-r·OO 

1.23e+OO 

l-23e+oo 

3.66e-02 

2.46<*00 

4.91e-Ol 

2.72e+OO 

3.26e-02. 

6.37e+OO 

1.23e-02 

2.33e-0:1; 

9.12e+OI 

5.70e-03 

5.70e-03 

1.27e-01 

1 

1 

1 

1 

1 

1 

28 

1 

6 

1 

1 

1 

6 

.1 

28 

l 

2.99e+DO ug!L >.lUlL MS 1.23e+OO 0.00000 

222 

I . 

1 

28 

l 

1 

1 

l 

Clarity Before: Clear Texture: NIA 

Clarity After: Clear Artifacts: NOne 

Date; 

1/812014 16:45 

1/812014 16:45 

1{812014 16:45 

11812014 16:45 

1/7/2{)14 16:21 

1/812014 16:45 

1/812014 16;13 

118/2014 16:45 

118/2014 16:18 

118/2014 16:45 

1/8/2014 16:45 

1/812014 

1/812014 

1/8/2014 

1/812014 

1/8/2014 

118/21114 

1/812014 

11812014 

1/8/2014 

l/8/2014 

i/812014 

1/8/2014 

11812014 

16:45 

16;18 

16;45. 

16:13 

16:45 

16:02 

16:45 

16:45 

!6;13 

16:45 

16:45 

16:45 

16:45 



USEPA NARELMONTGOMERY,AL 

Client: BASF CLEVELAND 

SampleiD: B3.11219G 

M:atrix: WATER 

%Solids: 

Pn'P Batch ID: 1300090 

Tr~ce l\1etal$ An11Iysis by 7500Ce CRC ICP-l\18 
-1-

INORG~"'IC ANALYSIS DATA.PACKAGE 

SDGN~.: 1300090 li'Iethod Type: 

Customer Sample ID: S03 

Date Received: 

Sample Wt!Vol: 

10/30/2013 

45.00 

Level: LOW 

Final WI: 50.00 

SW846-6020A 

Analyst: RM 

Prep Date;- 12/23/.2013 .(nstrument: AG 7500Ce ICPMS 

Analytical 

) 

Analyte CAS No_ Concentratiun Units C Qual M RDL DL Dil Date Time 

Aluminum 

Antimo-ny 

Arsen~c 

Barium 

:BeryUittm 

Cadmium 

Caldum 

Chromium 

Cobalt 

.Copper 

Iron 

Lead 

Magnesim 

Manganese 

Molybdenum 

Nlckel 

Potassium 

Seleniu;m 

Siher 

Sodium 

Thallimn 

Vanadium 

Zine 

Ur.anlum 

7429-90-5 

7440-36-0 

7440-38-2 

744(}-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-98-7 

7440-02-0 

7440-69-7 

7782-49-Z 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

1440-66-6 

7440-61-1 

Color Before: Colorless 

Co1Qr After-: Colorless 

Comments: 

9.80e+OO ug!L B 

6.00e-02 ug!L B 

l.OOo+OO ug/L B 

2-S1e+OO. ug/L 

;>.OOe.02 ug/L B 

3.00e-0.2 ug/L B 

4,6lo+03 ngiL 

LODe-01 ug/L B 

3.9le+OO ug/L 

2.70e.01 ug!I, B 

9.19e+'02 ugfL 

t.90e-01 ug/L B 

1.13e+04 ug/L 

t.73et02 ug/L 

2.46e+OO ug!L 

5.94e+02 ug/L 

4-i1et03 ug/L 

t.SOe-01 ngiL B 

2.33e'02 ug/L U 

5.16c+05 ug/L 

!.OOe-02 . ug!L B 

6.00e-02 

1.00.,t00 

2.00e-02 

ug/L 

ug/L 

ug/L 

B 

B 

Clarity After: 

>RDL MS 

>RDL MS 

>RDL MS 
>RDL MS 

>RDL MS 

>RDL MS 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>R!)L 

>:RilL 

Clear· 

MS 

MS 
1\-lS 

MS 
MS 

MS 

MS 
MS 

MS 

MS 

MS 

MS 
MS 

MS 

MS 
MS 

MS 

MS 

Date: 

t.23e+Ol 

l.23e+OO 

1.23<>+00 

l.23e+OO 

4.65e-OI 

5-70e-03 

UOe-02 

3.60e-02 

l.23e+OO . 6.20e-03 

l.23e+OO 0.00000 

1.23e+02 

l.23e+OO 

l.23e>OO 

1.23e>OO 

1.23o+02 

1.23e+01) 

l.23e+02 

!.23e+OO 

1.23e+OO 

6.17o+OO 

1.23e+02 

1.23e+OO 

l.23o+OO 

6.!7e+03 

J.23e+OO 

l.23e+OO 

t.23c'+OO. 

-l.23e+OO 

7-4le+OO 

4.72e·02 

8.80e-03 

3.01e-OZ 

l.l2e+Ol 

3.66e-02 

4.9le-01 

1.09e-01 

3.26e-02 

1.59e-O! 

3.10o+OO 

1.23e-02 

2.33e-02 

1.82e+02 

5.70e-03 

5.70e-03 

1.27e-Ol 

0.00000 . 

1 

1 

1 

1 

1 

1 

1 

l 

1 

l 

1 

1 

1 

1 

1 

6 

1 

1 

56 

l 

l 

1 

l 

Texture: Nf A 

Artifacts: None 

118/2014 17:01 

118/2014 17:01 

1/8/2014 17:01 

11812014 17:01 

11712014 16:26 

1/8/2014 17:01 

11812014 

l/8/2014 

118/2014 

l/812014 

11812014 

118/2014 

1/8/2014 

11812014 

118/2014 

118/2014 

1/812014 

l/8/2014 

11812014 

118/2014 

1/8/2014 

l/8/2014 

1/8/2014 

118/2014 

17:01 

11:01 

17:01 

17:01 

17:01 

17:01 

17:01 

17:01 

17:1)1 

16:56 

17:01 

17:01 

17:01 

16:50 

17:01 

17:01 

17:01 

17:01 



USEPA NAREL MONTGOMERY, AL 

Client: BASF CLEVELAND 

S~mp!o m: m. H220Z 

Matrix: WA1ER 

%Solid~: 

Prep Batch ID: 1300090 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-!-

INORGANIC ANALYSIS DATA PACKAGE 

SIJGNo.: 130009\l Method Type: 

Date Rece-iv.ed: 10130/2013 Le-vel: LOW 

Sam~le Wf!Vot: 45.00 Final Vol: 50.00 

SWS46-6020A 

Analyst: RM 

l'repDate: 12/23/2013 Instrument: AG 7500Ce ICPMS 

Analytical 
Anaiyte ~AS No. Con~en.tration Units C Qual l\1 RDL IlL Dil Dlite Time 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

lr~n 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nidrel 

Potassium 

Selenium 

SilVer 

Sodium 

Thallium 

Vanadium 

Zinc 

Uranium 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440.70-2 

7440-47-3 

7440-4&-4 

7440-50-8 

7439-89-6 

7439-92-l 

7439-95-4 

7439-96-5 

7439-93;7 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440"66-6 

7440-6H 

Color Before: Colorless 

Color Afte-r: Colorless 

Comments:: 

Che<:ked by: 

5.60e+02 ug!L, 

1.37e-Hl1 ug/L 

·5.58<>+00 ug!L 

5.53<>+01 ug/L 

1.30e-01 ugl1. B 

l.62e+Ol · ug/L 

9.18<>+04 ug/L 

2.20<>+01 ug/L 

2. 70<>+01 ug/L 

2.23 e+Ol ugiL 

1.6le-Hl2 ug/L 

4.91<>+01 ug/L 

1.37<>+04 ugtL 

3.09<>+01 . ug/L 

1.04e-Hll ug/L 

4.96e+02 ug!I, 

L 73<>+04- ug/L 

9.05e+OO ugiL 

2.33<>-02 ug/L U 

2.06e-Hl4 ug/L 

7.00..02 ug/L B 

1.43<>+00 ug/L 

5.95e-Hll ug!L 

1.04<>+02 ug/L 

>RDL MS 1.23<>+02 4.6Se+OO 11 

>RDL :MS 1.23e-Hlll 5.70o-03 1 

>RDL MS · 1.23e+OO 1.80e-02 1 

>RDL MS 1.23<>+00 3.60e-02 1 

>RDL !liS 1.23e+OO 6.20e-03 1 

>RDL MS l.23e+OO 0.00000 1 

>RDL MS . L23e+03 7.41e+Ol 11 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>IIDL 

>RPL 

>RilL 

>RDL 

>RDL 

>RDL 

>RilL 

>RDL 

l\fS l.23e+OO 4.72o-02 

MS 1.23e+OO 8.80e-03 

MS 1.23e+OO 3.01<>-02 

MS 1.23<>+02 l.l2e+Ol 

MS 1.23e+OO 3.66e-ll2 

MS . 6.17e+02 2.46e+OO 

MS 1.23e+QO 1.09e-01 

MS 1.23e-Hl0 3.26e-02 

MS 1.23e+Ol 3.19o-01 

MS 6.17e+02 155<>+01 

MS 6.17e+OO 6.16e-02 

MS 1.23e-Hl0 2.33e-02 

MS 6.17efD2 1.82e·l·OI 

MS 1.23e+O() 5.70e-03 

MS 1.23e+0(} 5.70e~3 

MS 1.23<>+00 1.27e-01 

:MS L23e+OO 0.00000 

1 

1 

1 

1 

I 

6 

1 

1 

l1 

6 

6 

1 

6 

1 

1 

1 

1 

Cladty Before: Clear Texture; N/A 

Ciadty After; Clear Arlifacls: None 

Date: 

118/2014 17:06 

117/2014 16:32 

117/2014 16:32 

117/20\4 16:32 

117/2014 16:32 

1/7/2014 16:32 

1/8/2014. 17:06 

117/2014 

117/2014 

1/712014 

11712014 

11712014 

11812014 

l/7/2014 

11712014 

1/812014 

I/812014 

liS/2014 

1/712014 

1/812014 

11712014 

1/712014 

11712014 

117!+014 

fli-.32 

l6:32 

16:32 

16:32 

16:32. 

17:28 

16:32 

16:32 

17:06 

17:28 

17:28 

16:32 

17:28 

16:32 

16:32 

16:32 

!6:32 



USEPA NAREL MONTGOMERY, AL 

Client: BASF CLEVELAND 

SamplelD: B3.l1221A 

Matrix: WATER 

%Solids~ 

1300090 

Trace Metals Analysis by 7500Ce CRC ICP-MS · 
-1-

JNORGANICANALYSJSDATAPACKAGE 

SDGN-a.: 1300090 Method Type: 

Customer Sample ID: S05 

Date Received: 10/30/2013 Level: LOW 

Sample WfiVol: 45.00 Final Vol: 50.00 

SWS46-6020A 

Analyst: RM 

1212312013 Instrument: AG 7500Ce lCPMS 

Analytical 
Analyte CAS No. Concentration Units C Qual IIDL DL Dil. Date Time 

Aluminum 

Antimony 

Arsenic 

Barium 

Be!Jllium 

Cadmium 

C:llc~um 

Chromium 

Cobalt 

Copper 

Ir-on 

Lead 

Magnesium 

1\:Ianganese 

Molybdenum 

Nickel 

Potassium 

Se(enium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Uranium 

7429-90-5 

7440-36-0 

7440.3$-2 

7440-39-3 

7440-4!-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-ll 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-98-7 

7440-02-0 

7440-09-7 

. 7782-49.;2 

744ll-22-4 

744!1-23-5 

7440-28-0 

7440-62-2 

1440-66-6 

744!1-61-l 

Color Before: Colorless 

Color Mter: Colorless 

Comments: 

Checked by: 

5.10efil2 ug!L 

1.30...01 ug!L 

4.96e+OO ug/L 

5.40e+01 ug/L 

UOe-0! ug!L B . 

1.75...01 ug!L 

8.Sle+04 ug/L 

!.!?{)e+01 ug/L 

2.87e+Ol ug/L 

z.4oe+ot 
2.o4e+02 

4.32e+Ol 

l.31e+~4 

2.S5e+Ol 

l.l6e+(l! 

4.57e+02 

l.65e+04 

8.96e+OO 

6.65e+OO 

2.07e+04 

9.00e-02 

1.48e+OO 

8.64e+01 

9.39e+01 

ug/L 

ug!L 

ug!L 

ug!L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug!L 

ug!L 

ugJL B 

ug/L 

ng/L 

ug!L 

>RDL 

>RDL 

>RDL 

>RilL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

MS 

ii'IS 

MS 

MS 

MS 

MS 

MN 

MS 

MS 

>RDL MS 

>RDL MS 

>RDL !IllS 

>RDL MS 

>RDL MS 

>RDL ·MS 

>RDL .MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

ctarity; Before: Clear 

Clarey After: Cleal' 

Date-: 

6.!7e+Ol 

1.23e+OO 

1.23e+OO 

1.23e+ll0 

1.23...00 

l.l3e+OO 

6.17e+02 

1.23e+OO 

1.23...00 

l.23e+ll9 

1.23e>02 

1.23e+OO 

1.23e+02 

l.:l3e+ll0 

1.23...00 

6.17e+OO 

1.23e+02 

1.23e+OO 

1.23e+OO 

1.23e+02 

1.23...00 

1.23e+OO 

1.23e>OO 

l.23e+OO 

2.33e+DO 

5.70e-03 

1.80.,02 

3.60e-02 

620e-03 

o.ooooo 
3.71e+Ol 

4.72e-02 

S.SOe-03 

3.01e.-02 

I.Ue+Ol 

3.66e-o2 

4.91e-Ol 

1.09e.{)l 

326e-02 

t.SQe-01 

;uoe+oo 

1.23e-02 

2.33e-02 

3.65e>OO 

5.70e-03 

5.70e-03 

1.27e-Ol 

0.00000 

6 

1 

1 

1 

l 

I 

6 

1 

1 

1 

i 

1 

l 

1 

6 

I 

1 

1 

1 

1 

1 

1 

1 

Texture: N/A 

Artifacts: None 

!1812014 18:10 

1/&/2014 18:15 

l/812l}14 18:15 

l/8/2014 18:15 

l/712014 17:24 

118/2014 1&:15 

1/812014 18:10 

1/812614 18:15 

l/S/2014 18:15 

JlS/2014 

l/8/2014 

I/812014 

118/2014 

11812014 

1/812014 

11812014 

118J2014 

l/812014 

118/2014 

11812014 

11812014 

1/812014 

118/2614 

llli/2014 

18:15 

18:15 

18:15 

18:15 

18:15 

18:15 

18:10 

18:15 

18:15 

18:15 

18:15 

18:15 

18<15 

18:15 

18:15 



USEPA NAl?.EL MONTGOMERY, AL 

Client BASF CLEVELAND 

$ample ID: B~.li222B .. 

Matrix: WATER 

%Solids: 

Prep Batch ID: 1300090 

Trace Metils Analysis by 7500Ce CRC ICP-MS 
-1-

INORGANIC ANALYSIS DATA PACKAGE 

SDGNo.: 1300090 

Date· Rece-hr.ed: 

Sample Wt/Voi: 

10/30/20!3 

45.00 

Level: 

Final Vol: 

LOW 

50.00 

SW846-6020A 

Analyst: RM 

Prep Date: 12/23/2013 Instrumen~ AG 7500Ce ICPMS 

Anal:ytical 
Analyte CAS No. Concentrati~n Units C Qual M RDL DL Dil Date Time 

Aluminum 

Antimony 

Arsenic 

Barium 

lleryllinm 

Cadm,ium 

Calcium 

Cbr{Jmium 

Cobalt 

0Jpper 

Iron 

Lead 

Magnesiuni 

. Manganese 

Molybdenu.m 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Ucinium 

7429-90-5 

7440-36-0 

7440-38-2 

744()..39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-9-2-1 

7439-95-4 

7439-96-5 

7439-98-7 

7440-02-0 

7440-119-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440.<6-6 

7440-61-l 

Color Before: Colorless 

Color After: Colorless 

Cnmments: 

Checked l>y: 

1.13e+03 ugiL 

6.00e-01 u!ifL .R 

1.68e+OO ug/L 

3.95e+Ol ug/L 

4.00e-02 ug/L B 

2.50e-01 Ug/L .R 

6~Ie+04 ug/L 

2.87e+OO ug/L 

7.70e-01 ugiL B 

4.82e+OO ug/L 

1.19e+03 ugiL 

35le+OO 

l33e+04 

6.{)8e+01 

9.14e+OG 

6.746+00 

6.6Se+03 

4.90e-01 

2.33e-02 

1.15e+05 

4.00e-02 

2.98e+OO 

2.08e+Ol 

1.06e+OO 

ug/L 

n!ifL 

u!ifL 

ug/L 

ug!L 

ug/L 

u!ifL 

u!ifL 

ugiL 

u!ifL 

u!ifL 

ugiL 

ugiL 

B 

u 

B 

>RDL 

>RDL 

>RD.L 

>RDL 

>RD.L 

>RDL 

>RDL 

MS 

MS 

MS 

MS 

MS 

M8 

M8 

l.23e+02 

l.:tle+OO 

1.23e<'OI} 

1-23e+OO 

1.23e+OO 

1.23e+OO 

1.23e+03 

4.65erOO 

5.70e-03 

1.80e-02 

3.60e-112 

6.20e-03 

0.00000 

7.41e+01 

>RDL MS 1.23e+GO 4. 7:Z.-02 

>RDJ, MS 1.23e+OO 8.80e-03 

>RDL MS 1.23eHO 3.01e'02 

>RDL MS !.23e+02 1.12e+Ol 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>Rl>L 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

MS 

MS 

MS· 
MS 

MS 
MS 

·MS 

MS 

MS 

MS 
MS 

MS 
MS 

1.23e+OO 3.66e-02 

1.'43e+02 . 4.91e-01 

1.23e+OO 

i.23e+OO 

1.23e+OO 

1.23e+02 

1.23e+OO 

!.23e+OO 

l.23e+03 

1.23e+OO 

1.23e+O() 

1.23e+tl0 

1.23e+OO 

1.09e-Ol 

3.26e-02 

3.19e-02 

3.10e+OO 

1.23<-02. 

2.33e-02 

3.65e+Ol 

5.70e-03 

5.70e-03 

U7e-01 

0.00000 

11 

1 

1 

1 

1 

1 

11 

1 

1 

l 

1 

1 

1 

1 

l 

1 

l 

1 

1 . 

11 

l 

l 

1 

Clarity Before: Clear Texture: N/A 

Artifacts: None Clarity After: Clear 

Date; 

1/8/2014 18:21 

118!2014 18:26 

1181Z014 18:26 

118!2014 18:26 

11712014 17:29 

118!2014 18:26 

118!2ll14 18:21 

l{S/2014 

I/8!2014 

1/812014 

1/8/2014 

118/2014 

1/812614 

118!2014 

1/8/2014 

1/8/2014 

1/8/2U14 

1/812014 

!/&12Ql4 

1/8!2014 

118!2014-

11812014 

11812014 

!1812014 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:26 

18:21 

18:26 

18:26 

18:26 

18:26 



USEPA NARELMONTGOMERY,AL 

Client BASF CLEVELAND 

SamplelD: B3.11223C 

Matrix: WATER 

%Solids: 

Prep Batch ID: 1300090 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
. -1- . 

INORGANIC ANALYSIS DATA PACKAGE 

SDGNo.: 1300090 Method Type: 

CustOmer Sample ID: S07 

Date Received: ·10/30/2013 

Sample Wt/Vol: 45.00 

Level: 

Final Vol: 

LOW 

50.00 

SW846-6020A 

Analyst: RM 

Prep Date< 12/23/2013 Instrument: AG7500Ce {CPMS 

Analytical 

Analyte 

Aluminum 

Antimqny 

Arsenic 

Barium 

Beryllium 

Cadmium. 

Cal-cium 

Chromium 

Cobalt 

C6pper 

If on 

Lead 

Magnesium 

1\'Ianganese. 

Molybde..Tium. 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Uranium 

CAS No. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39..:3 

7440-41-7 

7440-43-9 

74411-7\H 

7440-47-3 

7440-48-4 

744QC5(}..8 

7439-89-6 

7439-92-1 

7439-954 

7439-96-5 

74~'1-98-7 

7440-02-0 

7440-09-7 

778~-49-2 

7440-22-4 

7440'23-5 

7440-28-0 

7440-62'2 

7440-66-6. 

7440-61-1 

Color :Before: Colorless 

Color After: Colorless 

Comments: 

Ch~cked by: 

Concentration Units. C 

3.06e+02 ug/L 

l.10e+01 ug/L 

3.07e+OO 

4.63e+Ol 

LOOe-01 

2.12e+Ol 

8.11<+04 

1.79e+01 

rigiL 

ug/L 

ug/L B 

ug/L 

ug/L 

ug/L 

2.69e+Ol ug!L 

2;53e+01 ug/L 

1.94e+o2 ug!L 

4.3Ie+ol ug!L 

!.34e+o4 ug!L 

3.08e+Ol 

1.24e+Ol 

4.0le+02 

l.S6e+04 

6.76e+o0 

233e-&2 

236e+04 

7.00e-~2 

L02e+OO 

6./iOe+Ol 

l.l5e+o2 

ngiL 

ngiL 

ug/L 

ug/L 

ng!L 

ug/L U 

ug/L 

ug!L )3 

ug/L B 

ngiL 

Qual M 

>RDL MS 

>RDL MS 

>RDL MS 

·>RDL MS 
>RDL. MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS. 

>RDL MS 

>RDL !liS 

MS 

>RDL .MS 

>RDL MS 

>RDL MS 

>RDL MS 

>RDL MS 

Clarity Before: Clear 

Clarily Afton Clear 

Date: 

RDL DL Dil 

6.17e+o l 2.33et00 6 

!.23e+OO 5.70e-03 

1.23e+OO 

1.23e+O(l 

1.23<>r00 

1.23e4{)0 

6.17e+02 

1.23e+OO 

I.SOe-02 

3.60..02 

6:20e-QJ 

0.00000 

3.71e+OI 

4.72e-02 

1.23e+OO 8.80e-03 

!.23e+OO 3.0le-02 

l.23e+02 1.12e+Ol 

1.23e+OO 3.66e-02 

1.23e+02 4.91..01 

1.23e+OO 

1.23e+OO 

6.17e+OO 

I.z3e+o2 

1.23e+OO 

l.23e+OO 

6.17e+02 

1.23e4{)0 

U3e+OO 

1.23e+OO 

1.23e+OO 

1.09e-01 

3.26e-02 

1.59e-01 

3.10e+OO 

1.23e-02. 

2.33e-02 

1.82e+Ol 

5.70e-1)3 

5.70e-03 

1.27e-Ol 

0.00000 

1 

1 

l 

6 

1 

I 

1 

1 

I 

1 

1 

1 

6 

l 

1 

I 

6 

1 

1 

1 

1 

Te-xture: N/.A 

Artifacts: None 

Date 

li8120!4 

1/8/2014 

118/2014 

11812014 

1/7!2014 

11812014 

1/812014 

118/2014 

l/8/4014 

118/.2014 

11812014 

118/20I4 

1/8/2014 

118/2014. 

J/8/2014 

llll/2014 

11812014 

11812014 

1/812014 

!13/2014 

11812014 

1/S/2014 

1/812014 

1/8/2014 

Time 

18:32 

18:37 

18:37 

18:37 

17:35 

18:37 

18:32 

18:37 

18:37 

18:37 

18:37 

18:37 

18:37 

18:37. 

18:37 

!8:32 

l$:37 

18:37 

18:37 

18:32 

1S:37 

18:37 

18:37 

18:37 



USEPA NAREL MONTGOMERY, AL 

C!ien.t: IiASF CLEVELAND 

Sam~le ID: BJ, ll224D 

Matrix: WATER 

%Solids: 

Prep Batch ID: 1300090 

Trace Metals· Aru.!lysis by 7500Ce CRC ICP-MS 
-I-

INORGANIC ANALYSIS DATA PACKAGE 

SDGNo.: 1300090 

Date Rec:eivOO! 

Sample Wt/Vol: 

!0/30/2013 

45.00 

Method Type: 

Level: LOW 

Fittal Vol: 50.00 

SW846-6020A 

Analyst: RM 

Prep Date: 12/23[2013 Instrument: AG 7500Ce ICPMS 

Analytkal 
Analyte CAS No. Cottc.entration Units C Qual M RDL DL Dil Date Time 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadm£um 

Calcium 

Cbrorttiunt 

Cobalt 

Copper 

leon 

Lelld 

Magnesium 

Manga~ese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Uranium 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-98-7 

7440-ll2-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-U 

7440-62-2 

7440-66-6 

7440-61-1 

Color Before: Colorless 

Co1or Afte1r: Colorless 

Comments: 

3.3Je+l}2 ug!L 

I.!Oe+OI ug!L 

3.26e+OO 

4.74e+01 

8.0Ue-02 

1.99e+Ol 

8.23e+04 

1.71e+Ol 

2.86e+Ol 

2.19.e+01 

2.52et02 

4.01e+01 

uglL 

ug/L 

ug/L B 

uglL 

nglL 

ug/L 

ug/L 

ugfl, 

uglL 

nglL 

1.35e+o4 . ug!L 

4.98e+01 ~giL 

1.21et01 ug!L 

4.01e+02 ug!L 

l.57e+04 nglL 

6.91e+OO uglL 

2.33e-02 ug!L U 

2.37e+04 ug!L 

S.OOe-02 ug/L B 

1.09e+OO ug/L B 

6.67e+Ol uglL 

1.18e+02 ug!L 

>RDL 
>RDL 

>RDL 

>RDL 
>RDL 

>RDL 

>RDL 
.>RDL 

>RDL 

>RDL 

>RDL 

>RDL 
>ImL 

>RDL 

>RDL 
>RDL 

>RDL 

>RDL 

>RDL 

>RDL 
>RDL 

>RDL 

>RDL 

Clarity Befo-r~! . Clear 

Clarity Mter: C.Jear 

MS 

MS 

MS 

MS 
MS 

MS 

MS 

MS 

1\fS 

1\fS 

1\fS 

MS 

6.17e+Ol · 2.33e+OO 

1.23et00 5.70<-03 

1.23e+OO 1.80e-ll2 

1.23e+OO 3.60e-02 

1.20e+OO l.OOe-02 

1.23e+OO 0.00000 

6.17e+02 3.71e+01 

1.23e+OO 4. 72...02 

I.23e+OO S.&Oe-03 

I.23e+OO 3.fr!e-02 

1.23efll2 1.1Ze+Ol 

l.23e+OO 3.66...02 

MS 1.23e+02 

!VIS · 1.23e+OU 

MS 1.23e+OO 

MS 6.17e+OO 

MS l.23e+02 

!VIS . 1.23e+OO 

MS 1.23e+OO 

MS 6.17e+02 

MS l.23e+OO 

MS 1.23e+OO 

MS 1.23et00 

MS !.23et00 

4.91e-01 

1.09e-Ql 

3.26e-{)2 

1.59e·Ol 

3.10e+OO 

1.23e-02 

2.33e-02 

1.82e+01 

5.70e-03 

5.70e-03 

1.27e-01 

0.00001) 

6 

1 

1 

1 

1 

6 

1 

1 

1 

1 

1 

1 

1 

l 

6 

1 

1 

1 

6 

·1 

1 

1 

1 

Texture: N/A 

Artifacts: None 

Cheeked by: -Date: ------------------------

!18/2014 18:42 

1/8/2014 18:48 

.111!12014 

1/812014 

1/7/2014 

11812014 

11812014 

1/8!2014 

11812014 

11812014 

1/812014 

11812014 

11812014 

118/2014 

1/812014 

11812014 

111!12014 

l/812014 

1/8/2014 

ll8/2014 

11812014 

ll8/2014 

l/812014 

11812014 

18:48 

17:40 

18:48 

18:42 

18:48 

18:48 

18:4~ 

18:48 

18:4!1 

18:48 

18:4& 

18:48 

18:42 

18:48 

-18:48 

18:48 

18:42 

18:48 

18:48 

18:48 

18:48 



USEPA NARELMONTGOMERY, AL 

Client: BASF CLEVELAND 

Sample ID: B3.1!225E 

Matrix: WATER 

%Solids: 

1300090 

Trace Metals Analysis ~f_7500Ce CRC ICP-MS 

>"INORGANIC ANALYSIS DATA PACKAGE 

SDGNo.: !300090 Met!ood Type: 

Customer Sample ID: D09 

Date Rec-eived: 

Sample WWol: 

10130/2013 

45.00 

L_evel: 

Final Vol: 

LOW 

50.00 

SW846-6020A 

Analyst: RM 

Prep Date: 12/23/2013 In•trumeltt: AG 7500Ce ICPMS 

Analytical. 

Analyte CAS No. Con-centration Unifs C Qual M RDL DL Dil Dato Time 

Aluminum 

.t\.-ntimony 

Arsenic 

'Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

C_oppe:r 

Iron 

L1llld 

Magnesium 

Manganese 

Molypdenum 

Nickel 

Potassium 

Selenium 

-suver 

Spdium 

TJci'lUUffi 
Vanadilll\1 

Zinc 

Uranium 

. 7429-90-5 

7440-36-0 

7440-31!-2 

7440-39"3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-41!-4 

7440-50-8 

7439-89-6 

7439-!IH 

7439-95-4 

7439-96-5 

7439-9&-7 

7#1)..{)2-0 

7441}-()9-7 

77&2-49-2 

744lJ..22-4 

7440-23-5 

744lJ..28'0 

7440-62-2 

7440-66-6 

7440-61-1 

Color Before: C()lorless 

Color After: .Colorless 

Comlmmts: 

Cbecli<;d by: 

3.35e+02 ug/L >RDL MS 6.17e+Ol 2.33o+OO 6 118/2014 

l.! Oe+O 1 ug/L 

3.16<*00 ugiL 

4.71<*01 ug/JJ 

S.OOe-02. 

l-96e+Ol 

8.47e+o4 

!.7oo+o1 

2.85e+Ol 

2.16e+Ol 

2.49<*02 

3.90e+01 

1.34o+04 

4.86<*01 

1.23<*01 

4.13e+02 

1.55o+04 

7.06<*00 

ugiL 

ug/L 

ug/L 

ng!L 

ug/L 

ug/L 

ng/L 

ugiL 

ug!L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

4.00e-01 ugiL B 

2.46e+04 ug!L 

· S.OOe-02 ug/L B 

U Oe+OO ug/L B 

6.64e+01 ug/L 

!.18e+fY4 ug!L 

>RDL MS 1.23<*00 5.70e-03 

>RDL MS 1.23e+QO J.80e-a2 

>RDL MS 1.23e+OO 3.60e-02 

>RDL 

>RD(, 

>RD(, 

>RD(, 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

>RDL 

MS 

MS 

MS 

MS 

MS 

MS 

MS 

!VIS 

1\'IS 

MS 

MS 

MS 

MS 

Ms· 

1.23e+OO 6.20e-a3 

1.23e+OO 0.00000 

6~17<*02 . 3.71e+Ul 

1.23<*00 4.72e-02 

1.23e+UO 8.80e-03 

l.23e+OO 3.01e--Ol 

1.23e+02 1.12e+U1 

1.23e+OO 3.66e-02 

1.23e+02 4.91e-Ol 

1.23<*00 1.09e-01 

1.23e+QO 

6.17e+OO. 

1.23e+02 

1.23e+UO 

3 • ..-e-02 

1.59e-OI 

3.10e+OO 

l.23e-a2 

I 

1 

1 

1 

I 

6 

1 

1 

1 

1 

l 

1 

1 

1 

6 

1 

1 

>RDL MS 1.23e+OO 2.33e-a2 1 

>RDL MS 6.17<*02 L32e+OI 6 

>RDL MS L23e+OO 5.70e-03 1 

>RDL MS 1.2.3<*00 5.70e-03 l 

>JIDL MS 1.23e·Hl0 1.27e-01- 1 

>RDL MS 1.23e+OO 0.00000 1 

Clarity Befor-e: Clear Texture: N/A 

Clarity After: Clear Artifacts-: None 

Date; 

11812014 

118/2014 

1/8/2014 

In/2014 

11$/2014 

118/2014 

11812014 

11812014 

1/8/2014 

11812014 

118/2014. 

l/8/l0l4 

11812014 

1/81ZG14 

118/2014 

1/8/2014 

11812014 

1/8/l014 

I/8/2Dl4 

11812014 

118/2014 

11812014 

1/8/2tll4 

19:!4 

19:25 

19:25 

19:25 

17:51 

19:25 

19:14 

19:25 

19:25 

19:25 

19:25 

. 19:25 

19:25 

19:25 

.19:25 

19:14 

19:25 

19:25 

19:25 

19:14 

19:25 

19:25 

19:25 

19:25 



USEPA NAREL MONTGOMERY, AL 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-3b-

l'REPA-lUTIONBUNKSUMMARY 

Client: BASF CLEVELAND SDG Nn.: !300090 

Contract: WATER Lab Code: US EP NNAREL . Case No.: ROI, S02-S08, D09 sAs No.: XXXXX 

- ---- -~---·-- . ------- __ , __ 

Result Cone Acceptance Analysis Analysis 
SampJeiD Analyte (ug/L) Qual Q Limit IDL RUL M . Date Time Run 

RllLK1300090 WATER 
Aiumirmm 3.!5e-l-OO B +l-!.23e<Ol 4.65e·Ol l,23e+01 MS 118/2014 15:46 14AOZoOO.B 

Antimony l.OOe-02 B +l-1.2:le<OO 6.00e-03 1.23e+OO MS tn/2014 16:05 14A07o00.B 

Arsenic 2.00e-02 B +l-1.23e+OO UOe-02 l.23e+OO MS 11712014 16:05 l4-A07o00.B 

Barium 3.llGe-01 B +l-1.23e<OO 3.60e-02 L23e+OO MS tn/2014 16:05 14A07o00.B 

~e;ryllium l.OOe-02 B +/-1.23e<OO 6.00e-03 l.23e+OO MS !17/2014 16:05 !4A07oOO.B 

Cadmium 0.000 B +i-l23e+OO 0.000 1.23e+OO MS l/7120!4 16:05 14A07o00.B 

Calcium 1Ale<OO u +I-i.23e+02 7.4\e+OO L23e+02 MS 118/2014 15:46 14A08oOO.B 

Chromium 5.00..02 B +/-1.23~1·00 4.70e-02 1.23e+OO MS 11712014 16:05 · I4A07o00.B 

Cobalt l.OOe-02 B +/-1.23e+OO 9.00e-03 l.23e+OO MS 117/2014 16:05 14A07oOO.B 

Coppet. 4.00..02 B +l-1.23e<OO 3.00e-02 1.23e+b0 MS 11712014 16:05 14A07oOO.i3 

Iron 1.12e<Ol u +1-1.23e<02 Ll2e+o1 1.23e+02 MS 11712014 16:05 14A07oOO.B 

Lead 3.70e-02 u +!-1.23e+OO 3.70e-02 l.23e+OO MS 117/2014 16:05 14A07oOO.B 

Magnesium !.60e+oo B +l-l.23e<02 4.9lo-01 1.23e+02 MS 11312014 15:46 14A03oOO.B 

Manganese l.O~e-01 u +/-1.23c+OO 1.09e-01 L23e+OO MS 117/2014 16:05 14A07o00.B 

Molybden!lll1 l.OOe-01 B +/-1.23e+OO :i.30e-02 l.23e+OO MS 117/2014 16:05 14A07o00.B 

Nickel 6. 70e-02 B +l-1.23e+OO 3.20e-02 1.23e+OO MS 118/2014 15:46 14A08o00.B 

Potassium 3.10e+OO u +f-1.23e+02 3.10e<OO l.23e+02 MS 118/2014 15:46 14AOSoOO.B 

Se1enium 3.76e-01 B +/-123e<OO 1.20e-02 l.23o<:OO MS 118!2014 15:46 I4A08oOO'.B 

Silver 2.30e-02 u +/-1.23e+o0 2.30e-02 L23o<:OO MS lrl/2014 16:05 14A07o00,B 

Sodium 3.65e<QO u +l-1.23e<OZ 3.65e+OO 1.23e+02 MS l/812014 15:46 14A08o00.B 

Thallium l.OOe-02 B +/-l.23e-t00 6.00e-03 1.23e+OO MS 11712014 16:05 l4A07o00.B 

Vanadium 3.00e-02 B +/-1.23e<OO 6.00o-03 l.23e+OO MS 117/2014 16:05 14A07oOO.B 

Zinc 2.80e-Ol B +l-1.23o+OO 1.27e-01 1.23e+OO MS !fi/2014 16:05 14A07oQO.B 

Uranium 0.000 B +i-1.23e<OO 0.000 1.23e+OO MS 11712014 16:05 l4A07o00.B 



USEPA NARELMONTGOMERY, AL 

Clien~ BASF CLEVELAND 

WATER 

Matrix£ WATER 

· Percent Solids for Sample: 0.00 

An•lyte Units 

Antimony ugiL 

Antimony ugiL 

Arsenio ug/L 

Ar:;enic ug/L 

Barillm uglL 

Bariu.11 ugiL 

BeryUium ug/L 

Beryllium ug1L 

Cadmium -ug/L 

Cadmium ug/L 

Chromium ugJL 

CIJJ'omlum ugiL 

Cobalt ug/L 

Cobalt ug/L 

Copper ug/L 

Copper ug/L 

Iron ug/L 

Iron ug/L 

Lead ug/L 

Lead ug/L 

Manganese ugtL 

Manganese ug!L 

Molybdenum ug/L 

Molybdenum ug/L 

Silver ug/L 

Silver ug/L 

Thallium ug/L 

Thallium ug/L 

V anadim11 ug/L 

V anadirun ug/L 

Zinc ug/L 

Zj_nc _ ugiL 

Uranh1m ugiL 

Uranium ug/L 

Ac_ceptance 
Limit%R 

75-125 

15- 125 

75-125 

15-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75- 125 

75- 125 

75- 125 

75-125 

75-125 

75-125 

75-125 

75-125 

75 -!25 

75-125 

75-125 

15-125 

75-125 

75-125 

75-125 

75-!25 

75-125 

75-125 

75- !25 

75-125 

75-125 

75-125 

75-125 

75-·125 

75-125 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-Sa-

MATRIX SPIKE SUMMARY 

Level: LOW 

Lab Code; US EP AINAREL 

SDGNa.: !300090 

Case No.: R01, S02-SO&, 
D09 

SASNa.: XXXXX 

Sample ID: B3.11220Z 

SpikedlD: B3.11220Z-S 

ClientiD: S"'0,4:._ _________ _ 

Spiked 
Result 

1.17e+02 

l.15e+02 

L07e+02 

l.07e+02 

1.59e+02 

1.56e+02 

9.98e+Ol 

9.S7eHll 

1.15e+02 

U4e+02 

1.33e+02 

!.36e+02 

1.33e+02 

1.33e+02 

l.25eHl2 

1.25e+02 

1.08eHl4 

1.13e+04 

l.55e+02 

L54e+02 

1.44eHl2 

IA4e+02 

1.17e+o2 

l.!5e+02 

L01e+02 

LODe+02 

. 1.08e+02 

1.06eHl2 

Ll3e+02 

U2e+02 

1.58e+02 

L55e+02 

206e+02 

2.04e+02 

c 

Percent Solids for Spike Sample: 0.00 

Sample 
Result C 

L37e+Ol 

1.37e+Ol 

5.58eHl0 

5.58e+OO 

5.53eHll 

5.53eHll 

130e-01 B 

!.30e-Ol B 

1.62eHll 

1.62e+OI 

2.20eHll 

220er0! 

2.70eHll 

2.70e+Ol 

2.23e+OI 

2.23e+01 

!.6leHl2 

L6Je+(}2 

4 .. 91eHll 

4.9leHll 

3.09e+lll .. · 

3.09e+Ol 

1.04e+OJ 

1.04eHl1 

2.33e-02 U 

2.33e-02 U 

7.00e-02 B 

7.00e-02 B 

l.43e+OO 

L43e+OO 

5.95e+Ol 

5.95eHll 

l.Me+02 

l.04e+02 

Spike 
Added 

l.ll~>02 

LUe+02 

L!Ie+02 

I.!Ie+02 

Ll!e+02 

L11e+02 

Llle+02 

!.1le+02 

L!le+02 

l.lle+02 

I.Ile+02 

Llle+02 

1.1 le+02 

L11e+02 

Ll1e+02 

Llle+02 

I.Ue+04 

l.lle+04 

Llle+02 

l.lle+l}2 

Llle+02 

Ll!e+02 

Ll!e+02 

l.l!e+02 

Ll!e+02 

L!le+02 

l.lle+02 

Llle+02 

Llle+02 

l.lle+02 

l.lle+02 

Llle+OZ 

Ule+OZ 

l.lle+02 

% 
Recovery Qual JYl 

93.0 

91.0 

91.6 

91.0 

935 

90.4 

89.7 

38.7 

88.5 

88.0 

100.1 

102.7 

95.7 

95.5 

92.6 

92.2 

95.9 

99.9 

94.8 

93.9 

10!.7 

101.5 

96.2 

94.6 

90,5 

90.1 

96.9 

95.6 

100.7 

99.8 

88.6 

86.0 

91.7 

89.6 

MS 
MS 
MS 
MS 

MS 

MS 
MS 

MS 
MS 
MS 
MS 

JV!S 

MS 

MS 
MS 
MS 

MS 
MS 
MS 
MS 
MS 

MS 

MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
MS 



.USEPA NAREL MONTGOMERY,AL 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-Sb-

POST DIGEST SPIKE SlJMMARY 

Client: BASF CLE'iELANTI SDGNo.: 1300090 

Contract: WAT&'<. La!> Code: US EPAINAREL Case No.: ROI. S02-S08. SAS No.: XXXXX 
D09 

~hj:ri:J<; WAJ;ER L€'!vel: LOW Client ID: S04 

Salliple ID: B3.11220Z SpilrediD: B3.11220Z-A 

Acc.eptance Spiked Sample. Spike % 
AD.alyte Units Limit%R Result c Result c Added R-ecovery Qual M 

Afuminum ug/L 80-120 1.67e+03 5.60.+02 !.23e+o3 89.8 MS 

Aluminum ug/L 80-120 1.63e-Hl3 5.60e+OZ L23e+03 86.3 MS 

Antimony llg/L 80 ·120 1.24<:+02 1.37e+ol l.lle+02 98.9 MS 

Antimony ug/L &0 -120 1.24e+02 1.37e+Ol L!le+02 99.0 MS 

Al:seni~ ug/L 80-120 l.lle+02 5.58o-Hl0 l.lle+02 95.3 MS 

Arsenic ug/L 80-120 Ll2e+02 5.58e+OO l.l!e+02 95.6 MS 

Barium ug/L 80-120 l.64e+02 5.53o-Hll l.lle+02 98.0 ·MS 

Barium ug/L 80-120 1.64o-Hl2 5.53e+OI l.11e+02 97.4 MS 

Beiyllimn ug/L 80-120 l.Me+02 1.30e-Ol B I.l!e+02 96.9 MS 

Becyllium ug/L &0·120 ·J.07e+02 1.30e-01 B l.!le+02 96.3 MS 

Cadmium ug/L 80-120 !.24e+02 1.62e+Ol Llle+02 97.2 MS 

Cadmium ug/L 80-120 !.23e+02 '1.62e+O! l.lle+02 96.4 MS 

Calcium ug/L 80-120 l.99e+05 9.!8e+04 !.23e+05 86.7 MS 

Calciuin .ug/L 80-120 1.98e+05 9.l&e+04 1.23e+05 . 86.4 MS 

Chromium ug/L 80-120 l.35e+02 2.20e+O.I Ule+02 102.1 MS 

Chromium ug/L 80-120 l.:l6e+02 2.20e+Ol l.lle+02 102.5 MS 

Cobalt ugJI. 80-120 1.35e+02 2.70e+01 l.l1e+02 97.0 MS 

Cobalt ug/L 80-120 l.35e+02 2.70e<'Ol 1.1le+02 96.9 MS 
Copper ugiL 80-12(} 1.28e+02 2.23o-Hll I.l!e+02 94.7 MS 

Copper. ugiL 80-120 1.28e+02 2.23eWI Ule+02 95.0 MS 

Iron ugiL 80-120 1.17e+04 1.61e+02 Ll1e+04 !04.2 MS 

Iron ugiL 80-120 l.l8e+04 1.61e+02 . l.lle+04 104.6 MS. 

Lead ug/L 80-120 1.60e+02 4.9le+Ol l.lle+02 99.7 MS 

Lead ug/L 80-120 1.60o-Hl2 4,9lo-Hll t.lle+02 100.0 MS 

Magnesium ug/L 80-120 7.03e-Kl4 ' 1.37e+04 6.17e+04 9!.7 MS 

Magnesium ug/L 80-120 6.95o-Hl4 1.37e+04 6.17e+04 90.5 MS 

Manganese ug/L 80-120 l.45o-Hl2 3.09e+Ol l.lle+02 102.6 MS 

Manganese ,giL 80-120 l.46e+02 3.09o-Hll l.lle+02 103.2 MS 

Molybdenum ugiL 80-120 l.20e+02 1.04e+Ol l.lle-t-02 98.5 MS 

Molybdenlim ug/L 80-120 1.20e+02 l.04e+Ol l.lle+02; 98.8 MS 

Nickel ug/L 80-120 l.57e+03 4.96o-Hl2 1.23e+03 '1!1.2 MS 

Nickel ug/L 80-120 1.55e+03 4.96e+02 !.23e+03 85.7 MS 

P.ot<lssium ug/L 80-120 7.55e+04 l.73e+04 6.17e+04 94.4- MS 

Potassium ug!L· 80-120 7.41e+04 l.7Jo-Hl4 6.17e+04 92.1 MS 

Selenium ug/L 80- 120 5.78e+02 9.05o-Hl0 6.17e+02 92.2 MS 



USEPANARELMONTGOMERY,AL 

Trace Metals Analysis by 7500Ce CRC ICP-MS 
-Sb-

POST DIGEST SPIKE SUMMARY 

Client: BASF CLEVELAND SDG No.: _,1"'30"'0"'09'-'0'-------

Cont.-act: W=A"'TE,R,._,. ______ _ Lao Code: US EPAINAREL Case No.: ROI. S02-S08. SAS No.: XXXXX-==:::_ __ 

Matrix: _,_W,_,A-"TE=R'------

Sample ID: B3.11220Z 

Acceptance 
Analyte Units Limit%R 

Selenium ug!L 80-120 

Silver ug!L 80 -!20 

Silver ug!L 80" 120 

Sodium ug!L 80-120 

Sodium ug/L 80-120 

Thallium ug!L 80-120 

Tbailium ug/L 80- 120 

Vanadium ug!L 80-120 

Vanadium ug!L 80-120 

Zinc ug!L S0-120 

Zinc ug!L 80-120 

Uranium ug!L 80-120 

Uranium ug!L 80-120 

Level: ~L"'O"-'W"---­

Splked ID: B3.11220Z-A 

Spiked Sample 
Result c Resull 

5.6Se+Q2 9.05e+OO 

1.lleHi2 2.00e-1}2 

l.l0e+02 2.00e-02 

7.73e+04 2.06e+Q4 

7.69e+04 2.06e+Q4 

Ll6e+02 7.00e4J2 

Ll5e+02 7.00e-02 

l.l7e+02 . 1.43e+OO 

l.l7e+02 1.43e+OO 

1.57e+02 5.950"+01 

1.58e+OZ 5.95e+QI 

2.10e+02 L04e+02 

2.1Gel·02 1.04e+02 

D09 
Client ID: S::c0::.4:._ ____ _ 

Spike % 
c Added Recovery .Qual M 

6.17e+02 91}.7 MS 

u Llle+02 99:9 MS 

u l.lle+02 98.9 MS 

6.17e+04 91.9 MS 

6.17e+04 91.3 MS 

B Llle+02 104.3 MS 

B Llle+02 103.3 Ms 

l.lle+02 104.0 MS 

1.11e+02 104.4 MS 

l.lle+02 &8.1 MS 

l.)le+02 88.2 fl. iS 

l.lle+02 94.8 MS 

Llle+02 94.8 MS 
....... .,--------------------------~-----~------------------------------------------------------------------------------~------------------------------------------------------



USEPA NAREL MONTGOMERY, AL 

Trace Metals Ana.lvsis by 7500Ce CRC ICP-lVIS 
-6-

DUPLICt<TE SAMPLE SUMMARY 

Client: BASF CLEVELAND Level: LOW SDGNo,; 1300090 

Contract: WATER Lab Code: US EPAINAREL Case No.: ROl. S02-SOll DQ9 SAS No,: XXXXX 

Matrix: WATER Sampfe ID: B3.11220Z Client ID: 804 

Pei:cent Sollds ror Sanii)Iei -tUJO · · ·· ·· nupliiafell:l: B3.nzzoz:n· , ·-rercent·soHds for Duplicate:· o.oo·---· ...... -··· --··· 

Acceptance Sample Duplicate 
Analyto Units Limit Result c Result c RPD Qual M 

Aluminum ug~L o·-zo 5.60e+02 5.S4e+02 4.18 MS 
Antimony ug!L. 0-20. 1.37e+Ol L52e+Ol lOeB MS 
Antimony ugiL. 0-20 Ll7e+02 U5e+02 1.92 MS 
Arsenic ug!L. 0-20 5.58e+OO 6.38e+OO 13.42 MS 
Arsenic ug!L. 0-20 i.07e+02 L07e+02 0.62 MS 
Barimn ug!L. 0-20 5.53e+Ol 6.10e+Ol 9.83 MS 
Bari.Um ug!L. Oc20 !.59e+02 1.56e+02 2.18 MS 
Bezyllium ug!L 0-20 !.30e-Ol B 1.33e-01 B 2..43 MS 

Beryllium ug!L. 0-2fl 9.98e+OI 9.87e+Ol 1.12 MS 
Cadmium ug/L 0-20 !.62e+Ol 1:87e+OI 1435 MS 
Cadmium ugiL. 0-20 1.15e+02 1.!4e+02 0.48 MS 
Calcium ug!L. 0-20 9.18e+04 9.82e+04 6.75 MS 
Chromium ugiL. 0-20 2.20e+OI 2.46e+Ol 11.19 MS 

Chromium ugiL. 0-20 1.33e+02 1.36e+02 2.15 MS 
Cobalt ug/L 0-20 2.70e+OI 3.0le+Ol 10.94 ·Ms 

Cobalt ug/L 0-20 1.33e+02 1.33e+{)2 0.17 MS 
Cop-per ug!L. . 0-20 2.23e+OI 2.48e+Ol 10.65 MS 
Copper ug!L. 0-20 1.25e+02 L25e+02 0.36 MS 

Iron ug/L 0-20 1.61e+02 1.83e+02 12.60 MS 
Iron ug/L 0-20 1.03e+04 L13e+04. 4.11 MS 

Lead ug!L. 0-20 4.9le+Ol 5-46e+Ol )().55 !-.18 

Lead ug!L. 0-20 1.55e+02 1.54e+02 0.65 MS 

Magnesium ug!L 0-20 1.37e+04 l.49e+04 8.55 MS 

Manganese ug/L 0-20 3.09e+OI 3.44e+01 10.88 MS 

Manganese ugiL. 0-20 L44e+02 1.44e+02 0.16 MS 
Molybdenum ug/L 0-20 1.04e+Ol 1.02e+02 163.00 * ~1S 

Molybdenum ug/L 0-20 l.17e+02 Ll5e+02 1.53 MS 

Nickel ug/L 0-20 4.96e+02 5.25e+02 5 .. 71 MS 

Potassium ug/L 0-20 1.73et04 1.90e+04 9.\1 MS 
Selenium ug/L 0-20 9.05e+OO 1.04e+Ol 13.68 MS 
Silver ug!L. 0-20 2.33e·02 u 4.44e-02 B 200.0 MS 
Silver ug!L. 0-20 I.Oie+02 . 1.00et02 Mil MS 
Sodium ug!L. 0-20 2.06e+04 2.25e+04 9.18 MS 
Thallium ugiL. 0-20 7.00e-02 B 7.77f702 B lo.43 MS 

Thallium ug!L. 0·20 1.08e+02 l.06e+02 1.40 MS 

Vanadium uyL 0-20 1.43e+OO 1.60e+OO 11.12 MS 
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DUPLICATE SAMPLE SUMMARY 

Level: LOW SDGNo.: lo..;3.!1!0080!;t!90L_ ____ ~ 

Contract:W ~..:.Ao.:TER='-------- Lab Code: US EPNNAREL Case No.: ROI. S02-S03. D09 SAS No.: XXXXX 

Matrix: W=A,_,Tc.E,R~-~----- Samplo ID: B3,11220Z-S Client ID: 8~0~4'-----------

Percent Solids for Sample: 0.00 Duplicate IIr. B3.11220Z-SD Percent Solids t"or Duplic~te; 0.00 

Acceptance Sample Duplicate 
Analyte Units Limit Result c Result c RPD Qual M 

Vanadium ug/L 0-20 1.13eJ-02 l.!Zo-+02 0.89 MS 
Zinc u.__o:/L 0-20 5.95o+Ol 6.73o+Ol 1235 i\.1S 

Zinc ug/L 0-20 1.58eJ-02 l.55e+02 1.84 MS 
Unmium ug/L 0-20 l.04e+02 Ll8o+02 12.55 MS 
Uraniuiu ui!fL 0-20 2.06eJ-02 2.04o+02 1.14 MS 
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-7-
LABORATORY CONTROL SAMPLE 

cnent: llASF CLEVELAND- SDGID: 1300090 

Initial WtN ol: 45.00 Final Vol: 50.0 Prep Batl;b ID: !300090 Prep D.ate: 12/23/201 

. Analytl<a1 Dif: l %.Solids: 0.0 Instrument: AG7500CdCPMS Prep Analyst: RM 
--·· -~-·· ·-

% Act:eptance Analytical 
Analyte Units True Value Result c Recovery Qu•l Lllnits Date Time Prep Batch 

SampleiD: LCSI300090 

Aluminum l1@'L 1.000+02 ' 1.2!ef{)2 120.50 80.0-120.0 1/8/2014 15:52 1300090 

Antimony uJYL l.OOe+02 9.350+01 93.45 80._0. !20.0 l/712014 16:10 1300090 

Arsenic ug/L LOOe+02 9.730+01 97.29 so.o -12o.0 117/2()14 16:10 1300090 

Barium uJYL 1.000+02 1.03e+02 102.61 80.0-120.0 117/2014 16:10 1300090 

Beryllium uJYL l.00e+02 9.7!e>Ol 97.14 80.0-!20.0 117120!4 16;10 1300090 

Cadmium ugll~ !.000+02 9.96e+01 -99c62 80.0-120.0 117/2014 16:10 1300090 

Calcium uJYL 1.000+04 9.360+03 93.56 80.0-120.0 l/SJ2014 15:52 1300090 

Chromium uJYL 1.000+02 1.070+02 106.85 80.0 ·120.0 117/2014- 16:10 1300090 

Co brut uJYL 1.000+02 1.060+02 106.46 80.0 • 120.0 1/7/2014 16:10 1300090 

Copper uJYL 1.000+02 L06efQ2 10637 80.0- 120.0 1/712014 16:10 !300090 

Iron t'1!/L L00e+04 1.06e+04 106.24 80.0-lZO.O 1n12o14 16:10 1300090 

Lead uJYL 1.000+02 1.04e+02 103.66 80.0-120.0 11712014 !6:10 1300090 

Magnesium u'!)L !.000+04 9.43ef03 94.27 80.0-120.0 118/2014 15:52 1300090 

Manganese uJYL 1.000+02 L06ef02 106.06 80.1}- 120.0 11712014 16:10 BOQ090 

Molybdenum uJYL l.OOe+02 L06efQ2 106.30 80.0- 120.0 117/2014 16:10 1300090 

Nickel ugll. 1.000+02 9.68e>Ol 96:i7 80.0-120.0 118/2014 15:52 1300090 

Potassium ugll~ 1.00e+04 9.38e>03 93.80. 80.0-120.0 118/2014 15:52- 1300090 

Selenium uJYL !.000+02 8.90e~Ol . 88.96 80.0-120.0 l/8/2014 15:52 1300090 

Silver uJYL 1.000+02 1,050+02 104.86. 80.0-120.0 1/7/2014 16:10 1300090 

Sodium uJYL L00e+04 9.41e+O~ 94.03 89.0-120.0 l/8/2014 15:52 1300090 

Thallium uJYL L00e+02 1.040+02 104.\2 80.0-120.0 117/2014 16:10 1300090 

Vanadium l1@'L 1.000+02 l.o5e+02 105.05 . 80.0-120.0 117/2014 16:10 1300090 

Zinc uJYL L00e+02 9.89e+Ol 98.87 80.0-120.0 tn/2014 16:10 1300090 

Uranium uJYL LOOe+02 . 1.050+02 104.58 80.0-120.0 117/2014 16:10 1300090 
~-~----------~-------------------------------·---------------------------------····----------------------------------------------------------------------------------------------
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SERIAL DJLUTlON SAMPLE SUMMARY 

Cli;mt BASF CLEVELAND SDGNo.: 1300090 

Contract: WATER Lab Code< US EPAINAREL Case No.: ROI, S02-S08, SAS No.: XXXXX 

Matrix: WATER Level: LOW 
009 

C!ientiD: 009 
S.mple IJ): B3.11225E Serial Dilution ID: -B3.il225E~L 

Initial Serial 
Rosi,ilt Result % Accel_)tance 

Analyte ug!L c ng/L c Difference Qual Limits M 

Aluminum 3.35e+02 3.49e+il2 104.1 110.00% MS 
Antimony !.!Oo+Ol l.l5o+01 104.0 110.00% MS 
Arsenic 3.16e+OO 3.33e+OO B 105.4 110.00% MS 
Barium 4.7le+O! 4.79e+Ol 101,7 110.00% MS 

Beryllium Z.OOe-02 B l.OOe-01 B 125.0 110.00% MS 

Cadmium 1.96o+Ol 2.07e+Ol 105.2 110.00% MS 

Cai:cium 8.47e+04 8.39e+04 99.0 110:00% MS 
Chromimn 1.70o+Ol 1.73e+Ol 101.6 110.00% MS 

Cobalt 2.S5o+01 2.95o+01 103.5 110.00% MS 

Copper 2.16e+OI 2.33e+Ol 108.{) 110.00% MS 
Iron 2.49e+02 2.68o+02 .B 107.6 ,1!0.00% MS 

Uad 3.90e+Ol 3.84e+Ol 98.5 110,00% MS 
Magnesium 1.34e+04 !.45e+04 108.6 IlO.OO% MS 

Manganese 4.&6o+Ol 4.92e+Ol 101.2 110.00% MS 
Molybdenum 1.23o+Ol 1.23o+Ol 99.9 1!0.00% MS 
Nickel 4.l3e+02 4.1le+02 99.4 llO.OO% MS 
Potassium 1.55e+04 1.68e+04 IDS.! 110.00% Ms 
Selellfum 7.06o+OO 6.67e+OO 94.5 110.00% MS 

Silver 2.00e-02 B 2.00e-02 u 100.0 UO.OO% MS 

Sodium 2.46e+04 :H7e+04 !OOA 110.00% MS 

Thallium l>.OOe-02 B 1.30o-Ol B 16:!.5 IIO.OO% MS 

Vanadium I.too+Oa B l.l7e+OO B !OM 110.00% MS 
Zinc 6.64e+Ol 7.57o+Ol ll3.9 110.00% l\1S 

Uranium 1.18e+02 1.09o+02 91.9 110,00% MS 
-----------------------------~----------------·-------------------------------------------------------------------------------------------------------------------------------
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Client BASF CLEVELA.NP 

Contract: WATER 

Case No.: RO!, S02-S08, D09 

SampleiD ClientiD 

Bateh Number·: !300090 

Trace Metals Analysis by 7500Ce CRC ICl'·MS 
-13-

SAiV£PLE PREPARATION SUMMARY 

SDGNo.: !300090 

Lab Code: US EP AINAREL Method: MS 
~' 

Sample 
Type Matrix Prep Date 

RBLK1300090 Method Blank MB WATER 12123[13 
LCS!300090 Lab Control Sample LCS WATER 12123/13 
B3.11217E ROl S,A.M WATER 12123/13 
B3.11218F S02 SAM WATER 12123/13 
B3.11219G S03 SAM WATER 12/23/13 
B3.11220Z S04 SAM WATER 12/23113 
B3.11220Z-D S04 DUP WATER 12/23/13 
B3.11220Z-S S04 MS WATER 12123/13 
B3.1iz20Z-SD S04 MSD WATER 12123113 
B3.11221A 805 SAM WATER 12123113 
l)3.1J222B. S06 SAM WATER 12/23/13 
B3.ll2.23C SO? SAM WATER 12123113 
B3.1l224D S08 SAM WATER 12123113 
B3 •. ll225E D09 SAM WATER 12123/13 

SAS No.:. XXXXX 

Initial Sample Final Sample Per'cent 
Size(mL) Volume(mL) Solid.s 

45.0 50 

45.0 50 

45.0 50 
45.0 50 
45.0 50 
45.0 50 
45.0 50 
45.0 50 
45.0 50 
45.0 50 
45.0 50 
45.0 50 

45.0 50 
45.() 50 
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ANALYSIS .RUN ~OG 

Cl.ient::: BASF CLEVEIJ1..ND Contract: WATER 
--~==~---------------

Lab Code: US EPA/NAREL Case No. : ROl r S02 SA$ No. : XXXXX SDG No.: 1300090 

Xns~ent ID Mumber: AG 7500Ce ICPMS Method: . MS 
-'------

Run N1Jlllbar: 14A07o00 .B 

Start Data: 1/7/2014 End Date: 1/7/2014 

EPA Analytes 
SaJl!Pl.e D/F Ti.me %!>. 

AlS 
A B B cr c c C F PM M EIN K S AN T V z c No. 

L B s A ];1. D A RO u J;j BG N G I E G A L N N 

RBL!U300090 1..1.1 1<;05 X X X X X] X X XX X X X X x x· 
LCS1300090 1.:11 1610 X X XX XI IX X XX X X I X IX X X 
B3.11.217E 1.11 1616. X I I B3.1121SF I 1.1111621 1 LJ X 

B3.11219G 1.11 1626 l I I I X I 
B3.11220Z 1.11 1632 I X x1x X X X lx XX X X X X X X 
B3 .11220Z-A 1.11 1637 I X X X X X X ill: XX X X I X X xx 
B3 .1l220Z-A 1..1 1703 I X X X X X Xx XX X X X X X X 
B3.11220Z-D l L:tl 1709 I X X X X X X X XX X X xl X xlx 
B3.1:1220Z-$ I 1.1;1 1724 X X x·x X X lx XX xl X I X X X X 
B3.l:1220Z-SD I LH 111g 1 X X X X X xx xx X lx I I X xlx X 
B3.11221A I 1..1.1 1724 1 I X 
B3.11222B I :L.U 1729! I X I I 
B3.11223C 1.1. :l735l I X I I 

I B3.11224D 

B3.l1225E 

B3.11225E-L 

Form XIV- IN 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 
* 

* 
* 
* 
* 
* 
* 
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Cl;ient~ 

Sta.rt Date; 1/7/2014 

EPA 
sample. 

No. 

1 RELK13ooo9o 

LCS1300090 

B3 .:1.1217E 

B3. :1.12181? 

B3.11219G 

B3.11220Z 

B3 .11220Z-A 

B3.11220Z-A 

B3 .l1220Z-D 

B3 ~ 1.1220·Z-S 

B3.1122QZ-SD 

B3. :!.1221A 

B3.11222B 

B3.11223C 

B3.11224D 

B3.11225E 

B3 .11225E-L 

Trace Metals Analvsis bv 7500Ce CRC ICP~MS 
-14• 

ANALYSIS RtlN LOG 

Contract: ..::~'~::'1\::TE::R:.:.._ __________ _ 

Case N;o.: ROl, S02 SAS No .. : XX:XXX SDG No.: 1300090 

Method: Run Number: · 14A07o00.B 

End Date: 1/7/2014 -
:Ana~ytes 

D/F 'l'ime %R 

~Fx I BA L.M 0 1? 1? 1? s SSN u WI 
u I 0 s D T I N 

1.11 16:05 X l I I I I lx I I I 
1.11 :16:10 X I X 

1.11 '16:16 I I 
1.11 16:21 I I 
1.11 16:'26 I I 
;!..11 16:32 X X 

:1..:1.1 16:37 I X I X 

1.11 17:03 X I I I X l 
1.11 17:09 XI I X I 
1.11 17:U X I X 

1.11 l.7:19 X X I 
1..11 17:24 I I 
l.iJ 17:29 I I 
1.1.~ 17:35 

' I I 
1.11 17:40 I I I 
1.11 17:51 I I 
5.55 18:17 I I I I 

I 

I 
I 
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ANALYSIS RUN LOG 

Client: Bli.SE' CLEVELAND Contract; WATER 
----~--------------------~ 

Lab Code: 1JS EJ?A/NAREL Case No.: R01.r S02 SAS No.: XXXXX SDG No.: 1300090 
Instrument ID NUmber: AG 7500Ca ICI'MS 

Start Date: 1/8/2014 

>1!'.!\ 
sample D/F Time. %R 

No. 

RBLK1300090 1.111 1546 1 
I LCS1300090 1 ul 1552 l 

BS.11217E I t.nJ 1ss1 1 
B3.11218]? I 222.00fl~02 
B3.1121SF 27.7511613 
B3.11216F 5.55fl618 
B3.J.1218F 1.1111645 I 
B3.11219G 55.50 1650 
B3.11219G 5.5= 1656 
B3.1:1219G 1.11 1701 
B3.:ll220Z 11.10J1706 
B3 .11220Z-A 11.10 1712 
B3.11220Z-A 11.1() 1717 
B3.1.1220:?:-D 1.11 1722 
B3.11220Z 5.55 1728 
B3.1122QZ A 5.55 1733 

I B3 U220Z-A . 5 s511759 I . 
B3.11220z~n 1.11 1805 
B3.:l1221A 5.55 1810 
B3.11221A 1.11 1815 

Method: MS -==--- Run Number: :L4A08oOO.B 

End Date: 1/8/2014 

Anal.ytes 

AISIA B B c c ~lei elF PM M H NK s A NT VI~ c 
'L-: B S A E D A R 0 U E BG N G :I E G A L N 

Xi I X I I I IX X XX X I 
lxl I I I I Jxl l 1 I I ~I I lxlxJxf lxl I I I I 

I* 
I 
I 
I 

X X X X XX xx xlx X xfx Jxfxlx]x X 
I I I JXll I 

X I X I I l I X 
xi IX 

X X X xj X X XX X IX I X X 
I ]x 

X 
X X X X XX X !x XX X IX X XX X 

lx I X X I 
X X I X 
X X X I 
X I jx I X 

I I ~ XX X 

I I ·~ XX X 
I I f I I I I I I I I I lx I l I I x1x1 lx I 

I I I X I XIX Jx 
X I X l I lx I ! 

X X xl X X xlx xlx x X I xjx XIX 

xfx 

X X 

X X 

I 

I 

X X 

X 

X 
I 
I 

XI 
I . 

I• 
I 
I 
l* 
I 
I 

l 
I 
I 

I I I 
l 
I 

X I* 
1-:l B=:3-::.1~120::::22B=------1-1-:-1=-:c.lc:to)-:'ls=-:2c::-1+1--+lx"'"il-::+.l:::-lf=tl-+.:l :l-fx-'-ll-:::+1-ll-t-1 -fl::-1:::! +I :::11---tl :tl-::11-:±f :il_xT:j :+1..,1~1 I 
i-:IB~3~.1~1~22~2B=-------~~1~.1=1rl~1s~26~1----tl=+lx_lrx~J_x+I_Jrx+j~Jx~~~lx91~x+fx_~r+!x~lr-tlx=lrx+lx_lrx+l~lx+l:xr[x+l_l* (s3.mz3c s.ss11s32l lxl I I I I txt I I I I rf I lxiJ I Jxl I II I 
i-:JB~3~.1~1~22~3~c-------r~1~.1~1rl=ls=37~+1----tl-+lx~lx~J-=x+l~lx:ti-T.fx~~-+lx~l~x+lx=fC+Ix=lr+l~lx:ttx~lx:+J-+.:Ix:tl-x~lx:tJ-!• 
I a3,m24D s.s511a42 I Jxl I l I I 1x1 I I I I I I I jxJ I I fx! I I I I 
~~s=3~1~'~22~4D~------~~1~1=1~1=1s~4s~l---41=+1x~l~x~j~x+l~lx~f~lx~lx-+lx~l-x+lx~ji-:x+lx~l~l=li-:x~lx~l~x~l~lx~l-x~lx~l-l* -
B3.11225m I 5.55 1914 1 · X 
B3.11225E-L ! 27.75 192o 1 X 
B3.11225E I 1.11 1925 1 X X X X X 
B3~11225E-.L I 5.55 193o 1 .. X x xlxlx 

For.t11 XIV - :EN 

X 
X 

xx XX X X X 
X x XX XX :X 

!XI I IX 
lxl I IX 
I !XIX xl 
I jXfX XI 

I , 
Xlx 
xlx 

X 
X 

I 
I 
I* 
!* 
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ANALYSIS RUN LOG 

Client: Contract: .:_W:::A=TE=R:::..., ------------'-

Lab Code: US El?A/NAREL Cas a No~ : R01 , S02 SAS No. : XXXXX: SJ;lG No.:. 1300090 

:tnsb::ument '10 Number: MS Run Uumber: 14AOSoUO .B 

Start -nate: 1/8/2014 End Date: 1/8/2014 

EPA 

I 
Jl..nalytll3S 

Sample 
D/F Time %R 

B~~ ~I" I! !~ No. L M 0 s S SN u WI 
I 0 s I N 

RBLK1.300090 1.11 :15:46 I I I I I I I I 
LCSJ.300090 1.11 15:52 I I I 
B3.11217E 1.1" 15:57 X I X I 

I B3.1121BF 222.00 16:02 I I I I 
B3.U218F I 27.75 16:13 I I 
B3.1l.2l8F 5.55 16:18 

B3.:t:12:18F 1.11 16:45 X I X I 
B3.11219G 55.50 16:50 I l I 
B3.ll219G 5.ssi16:S6 

B3.112.19G 1.11 1.7:01 X X I I I 
')33.11220>1 ll..lO :17:06 I I I I I L 
B3.11220Z-A 11.:10 17;1.2 I I I I I I I 

1 B3. n22ol'H' 11.101 1.7::17 . I 
B3.21220lH> 1.11 17:22 l I 
:B3~21.220Z 5.55 17:28 I 

'B3.1J.2202; A 5.55 1'7:33 I I 
B3.1:1.220Z-A s.5sj J.7:59 ' ! I I I 
B3 .1:1220Z~D J..ll 18:05 I I 
B3.1l22lA 5.55 18::10 

B3.1.1221A :1.1:11 :18:15 I X I 1 X 

B3.11.222B 11.10 18:21 I I I I 
B3.1l.222B 1.1l. 1a:26 1 X I X 

B3 .U223C 5.5.5 ~8;32 

B3.U223C l..l.l 18.:.37 X X 

B3.11224D 5"~551 iB;42 I 
B3.l.l.224D 1.11 18:48 XI X 

B3.l.1225B 5.5 19:14 I I 
B3.1l.225B-L 27.75 19:20 

. 
' 

B3.1:1225E " 1.11 19:25 X X 

B3.1.1225E-L 5.55 H:30 X I X 

I 
I 
I 
I 

I 
! 
I 

I 



UNiTED STATES ENVIRONM~~rrfii.LPHOTECTiON .11:GE~'!CV 
OFFICE OF RADIATION J.UJ.O iNDOOR MR 

Nr.?tl.On~J Air c:od Radiation Envfronmenta! Laboratory 
540 Sot!th Morris Avenue, Montgomery, AL 36115-2601 

(334) 270-3400 

MEMORANDUM 

STJ;BJJ!;CT: 

FROM: 

TO: 

RaqioQ]ll'!lnioal Rc;n,llts for 
BASF Cleveh;tnd Samples . ' · ;t£tJ;Jcv 
Cynthia Wliite, DirectorafuvJ . 
Cei1tet fl:ii' Envit·onnientaijRadioanalyiical Laborat01)' Science . . . \) 

Noel V(lrg<tS, Environmental Engineer 
RegionS 

Attached lr, a da,ta p~ck<ige for!i:<totl rt;tetals mialysi.s of swupl¢s colle<.;ted from BASF in 
Cleveland, Ohio. !lie S(!1)J..pks ci)J)stitute NAREL ba.tql11JUnJber 130\)090. 

Specific information conceming all aspects of the radiological analysis of the samples is 
contained in the batch case narratives of the data packages, If you have a11y questions 
conceming the anal_ytkal r~s.l!lts, plea$e contact me at (334)2.7b-70:l2. 

Due tp a reotg(lt)iz~tion within the Offil'C of Rl\dlatlon and Indoor Air, the National Air 
and R~ldiation E11viromnental Laboratmy is now called the National Analytical Radiation 
Environmental Laboratory. (Acronym remains the same; NAREL) . ' -

JAN ~S t~ 20\4 

Internet P-,ddres::; (URL) " h!:tp://www.epa.gov 
R<>~"CVd~i'JHo;r:w:!;:hi~ -Piinfl:<h''i!h Vr=.:::;cLobkl O!l B3Sed lnl;:s on Recvded Paoerf>,,lnlm\lm 30'% Poslconsu:ner) 



Case Narrative 

000001. 



ill.QUALITY CONTROL 

A. Blanks: 1).11 blank values wete within QC limits. 

B. Laboratory Control Samples: 

C. La.borato1y Duplicate: 

Laborato1y Control Sample recove1y for Aluminmn 
falls outside QC limits:· 

Laboratory Duplicate for Molybdemm1 is high. 

D. Laboratory Matrix Spiked: 

Labo!'atory Matrix' Spikes were wit!Un. atceptable 
!'!iuges. Sonie fatg~t ai:\alyte co)1centtatiim$ wete 
great«~• than O(l}ibtationranges; further dilution and 
Post Digestj.on Spikes wet<; performed. Ail Post 
Digestion Spike sample recoveries v,.;ere within QC 
limits. 

lV. Release of the data contained in ihls package has been authorized by i:he Director 
of Center for Environmental Radiological Laboratoty Science (CE:RLS), the 
NAREL Qumity Assurance Ma11ager (QAJ.\1), and Mixed Waste Anmyticm 
Progr~ (MW AP) or their designees, as verified by the following signatures. 

Date. 

M~7F.Wi~m . 
Quslity Assurance Manager, NAREL 

C Eric Boswell ' · · · Date 
Terun Leade1; MWAP 

o:oooo;;;; 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABOR.!\. TORY 

INORGANIC ANALYSES 

REPORT OF SAlVtPLE DELIVERY GROUP SDG1300090 

Project N~e: BASF CLEv'ELAND 

NARELSDG#: 1300090 

I. RECEIPT 

A. Sample Information 

. 

NAREL 
Samplo# Client Sample ID 

B3.112l?E ROl 
B3 .. il218F S02 
B3.!1219G S03 
B3.!1220Z S04 
B3.P221A S05 
B3.!1222B so6 
B3.11223C S01 
B3.11224D 808 
B3.1l225E D09 

B. Documentation 
· Exceptions: 

ll. At"TAL YSIS 

A. 

B. 

c. 

Holding Times: 

Preparation 
Exceptions: 

Analytical. 
Exceptioru: 

' 
Dafo Date 

Typo Matrix Collected Received 

SA-M: WA1ER 1012512013 !0/3DI20!:i 
SAcVf WA1ER 10125/2013 10/30/2013. 
SAM WA'I'ER 1012512013 10/3{)121)13 
SA-1\il , WA1ER IW25120!3 !OJ30lWl3 
SA1V! WA1ER 10/25/2013 10/30/2013 
SAM WA1ER 10/25/2013 10/3012011 

. SAM WATER 10/29/2013 10/30/2013 
SA.'\1 WA1ER 10/29/2013 10/30/2013 
SA.c'\1 WATER . I 0/29/2013 10/30/2013 

See Table 1 for a list of reporting qualifier 
definitions. 

All analyses were performed within holding time: · 

No exceptions were encountered. 

No exceptions were encountered. 

OOQOOa 



Table 1 

Definitions of Reporting Qualifiers 

Concentration (C) Qualifiers: 

B - The reported value is less than the Reporting Limit but greater than or equai to the. 
Instrument Detection Limit (IDL). 

U - Indicates compound was analyzed for but not detected. 

Quality Cunh·ol (Q) Qualifiers: 

E- . TI1e reported value is estimated because of the presence ofinte1ferences. 

M - Duplicate injection precision requirements not met. 

N - Spilced samvle recove1y not withi11 control limits. 

S - The reported value was determined by the Method of Standard Additions (MSA). 

* Duplicate analysis not within control limits. 

+ - QC Limit does not apply . 

. Method (M) Qualifiers: 

AV-FIMS Automated Cold Vapor Flow Injection Mercury System 

ICP-MS Inductively Coupled Plasma Mass Spectrometer 
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USEPA NAREL MONTGOJVJERY, AL 

Client' BASF CLEVELAND 

~B3~ 
Matrix: W;A..:rE 

%Solids: 

Prep Bat\:h lD: 1300090 

Trace Metals Analysis by7500Ce CRC ICP-MS 
-1-

INORGANIC ANALYSIS DATA PACKAGE 

SDGNo., 13000.90 l\'lethad 'fype: 

Customer Snrrtpie lD: S02 

Date Received: 10/30(2013 Levek LOW 

Satilple WtNol: 45.00 Final Vol: 50.00 

SW846-6020A 

Amilyst: RM 

Prep Date: 12/2312013 Instrument' AG 7500Ce ICPMS 

AnaJytical 

CAS No. Concentration,. Units C Qual M RDL DL Dil Dl.lte Time 

Aluminum 

'Antimony 

Arsenic 

B:irium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Il"Oi! 

Lead 

Magnes-ium 

lVlanga.nese 

Molybdenum 

Nickel 

Potassium ' 

Selenium 

Silver 

Sodium 

Th-allium 

Vanadium 

Zinc 

Uranium 

7429-90-5 

7440-36-0 

7440~38-2 

7440-39-3 

744041-7 

744043-9 

7440-70-2 

744047-3 

744048-4 

7440'~m-s 

7439-89-6 

7439-92--1 

7439-95-4 

7439-96-5 

7439-9&-7 

7440-02--0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23"5 

7440-28-0 

7440-62-2 

7440-6<5-6 

7440-61-1 

Cnlor Before: Colorless 

Color After: Colorless 

CIJmments: 

Checked by: 

1.47effil ug!L 

3.00e-02 ug/L B 

2. 74e+OO ug/L 

. 3.44e+Ol ug!L 

3.00e-02 'ug/L B 

J.40e...(ll ug/L B 

1.87e+05 ug!L 

1.30e-Ol ug/L B 

l.09e+03 ug!L 

5.20e-O l ug/L B 

2.53e+03 ng/L 

6.00e-02 ug/L B 

3.46e+04 ug/L 

4.92e+03 ugtL 

l.21e-\{)0 ug/L B 

4.09e+04 ug/L 

!.07e+04 ug!L 

1.71et00 ug!L 

6.00e-O:Z ug/L B 

z:62e:+05 ug!L 

4.00e-02 ug!L B 

4.00e-02 ug/L B 

2.62.e+Ol ug/L 

2.99e+OO ug/L 

Clarity BefOre: 

Clarity After: 

v ~ · - v · 1 

?RDL "MS 1.23e+Ol 4.65e,.-01 1 11812014 16,4s 

>RDL MS 1.23e+OO _5.70e~03 1 118/2014 16,45 

>RDL MS 1.23e+OO 1.80e-02 

>RDL MS 1.23e+OO 3.60e-02 

>ROL f\:JS 1.23e+OO 6.20e.-03 

>RDL MS 1.23e+OO 0.00000 

>RDL MS 3.08e-\{)3 . 1.85e+02 

>RDL MS 1.23e+OO 4.72e-02 

>RDL MS 6.!7e+OO 4.39e-02 

>RDL MS L23e+OO 3.0le~02 

>RDL i\iS 

>RDL MS 

>RDL · MS 

1.23e+D2- l.lZ.e+Ol 

1.23e+OO 3.66e-02 

6.17e+02 2.46e+OO 

. >RDL MS 3.0iie+OI 2.72e+OO 

>RDL MS 1.23et-OO 3.26e-02 

1 

l 

1 

1 

28 

l 

6 

l 

6 

28 

l/8/2014 

1!8120~4 

1/7/2014 

1/8/2014 

11812014 

1/8/2014 

1/8/2014 

1/812014 

1/8/2014 

1/812014 

118/2014 

l/8/2014 

1/8/2014 

>RDL MS 2.47e+02 6.37e+OO 222 l/8/2014 

>RDL MS l.23e+02 3.10e+OO 1/812014 

>RDL MS !.23e+OO 1.23e-02 . l l/8120!4 

>RDL MS 1.23c+O~f 2.33e-02 

>RDL MS 3.08e+03 9J2e+01 

>RDL MS 1.23e+OO 5.70e-03 

>RDL MS 1.23<+00 5.70e--03 

>RDL MS 1.23e+OO 1.27e-01 

>RJJL MS 1:23e+OO 0.00000 

1 

28 

1 

1 

I 

1 

Clear Texture: N/A 

Clear Artifacts: Non~ 

Date: 
/ / ' 

118120!4 

1/8/2014 

1/8/2014 

l/812014 

1/8/2014 

l/8/Z0!4 

16:45 

16:45 

16'"1 

l(i:45 

16:13· 

16:45 

16:18 

16,45 

16:45 

16,45 

·16:18 

16:13 

16:45 

16,02 

16,45 

16:45 

16:45 

16,13 

16:45 

16,45 

16:45 

J6,45 
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Uranium 238 
50 ""'"""''"-"""''"""'' ______________________________ --------~----~----·-

45 ~------------------------------,·-----·lr-· 

40+------- --,- ------------,!---1~~-- -~~,,--

35 ~---------------------.~---------------------,!-- ----"--------r1 -

3oi------------- ..... i,I ____________ Aic·-------------·-···-·······------------------
~25 +---"-----------------~i _______ ----------------------·-···· 
~20 

. 15 --·-·~·-··~···· .. ···----··-·-··-·-.. -----··--·------··-",""-'''"'''"''''"'''''~"'-·"··-- .. ---------·.-------,--------------, -------

5 ---------------------···· -----~--~--~---------
& • 

o+-~--~~-----------------------------

502 503 504 505 506 507 508 D09 

Uranium 234" 

50 --------------------- ···-·--·-···--·---···----------···---

45 ~------ ... -------------------------··-· --------
40 +---------·--·- ···--- . -----~---------·-···--""·--------------···-·--!--·---·- . ~i,--,_.,,_1,_ ----
35 +--··-------------~~------·-------~+~----+1 ------y+---
30+---·--------··-----T~---~--------------' __________ ' __ 

525 +------------~,-+.l~----··-------------
'i. 20 

_, 

10 ---------------·-····-··"""'"'"' ________ ------------

5 --.-------······--·-···--·----..:--·----------·-····--··------

0 +-~--~------------------

502 503 504 sos 506 507 508 D09 

Uranium235 

2.5 --- -----·--------------------------'"··· -----·····------··-·-·-·····--···--·· 

0 1.0 
a. 

0.0 +----'."--. --+-----------'+-------~ 
-0.5 

502 503 504 505 506 507 $08 D09 
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-' :::, 
u 
a. 

.... 

0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

0.00 

-0.02 

-0.04 

-0.06 

0.04 

0.02 

0.00 

502 503 

Thorium 232 
~~-----~·-· 

504 505 506 507 508 009 

Thorium 230 

iJ -0.02 
<1. 

-0.04 . ·-· ---················ .. ····-·-·-~----·- ---·--·--······· ······-···--··--·----

-0.06 ... -·--- ·---------------·-····--·-···· . -·-···· -····················-·········· ---·------··----

-0. 08 ... ..................... . ....... -·-· .. . ···-··"·-····-··········. . .. --·· . ······-·····--- ---- ----·-··--··-········ -

-0.10 
soz 503 504 505 506 507 508 009 

Thorium 228 

0.25 ---------·--·--····-·····-··--····--·~----~-·- --·- -··--

0.20 

0.15 

0.10 

_, 0.05 :::, 
u 

0.00 c. 

-r------~---- -- -- -· ----·---·-----·-
-- ! -- __ 1.--.-. "t. -·. ----f- -- -------- -t· ----·---..... .. --· --
. . t----*·-- --.. -- --+---~----- ----- ---· . --1 - -- - --- - - ---- ----l--· . ·- --

-0.05 

-0.10 

-0.15 

-0.20 

502 503 504 505 S06 507 508 009 
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Radium 228 

2.0 ---·-·-·-········ ·········--·-·---···-·········· ·················-·········--

1.5 

.. 1.0 ---1--- ··-------~-----·········-····-1------·-1···-- r -
~ :: -tt~tl~-~---~~ 

! 
-0.5 • ·····-·········· ·--~-----!-----~----···-····················· 

' 
-1.0 ·······-········---···················· ················-························································· 

502 503 504 505 506 507 508 009 

Thorium 227 

0.15 

0.10 ···-·····················r ·····-----------~-·-·---1············------------···----·-:-··--··-

0.05 

.... 0.00 
-- ·t··· l ! r·-·r·r-·-1-
±:J=~~~ 

0 
a. -0.05 

-0.10 

-0.15 ' -,..-·--------. ~-------~----·-·-·-"·----·---·------"·-· 

-0.20 ·········------·-······-· 

502 503 504 505 506 507 508 D09 

.. 

Radium 226 

0.7 ····-·-·----~----·-·-··········-~-----·-·--·----

0.6 +··· •···············--------·---···-·················-·········-·-~----··-····· 
0.5 +--+---·······························-···-----·····-· ················-·· .•..•....... 

0.4 +--'f- ~----·------·························~-~--~---~·-·-·············-······ 

~ 0.3 +·· +·························--············-·-·······~---······················································· 

a. 0.2 .. ----- t··· ·l· •·· --·-+- ···t··-·-·····-····· 
0.1 ..._-····-_········__,___+_····t··_·l_··········-+-·· ····_···+_········c_.·········--+l--··· 
0.0 ...-

·0 .1 .. -··· . .. . ... . .... ······· ---····-·················· ....... . 

502 503 504 505 S06 507 508 D09 
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Notes applicable to the plots of radionuclides in Appendix D. 

+-The black diamonds are the reported activity results. 

1-The vertical red lines are the uncertainty associated with the reported results (±2 standard 

deviations). 

502- BASF f>ump and Treat Influent Sample 

503- BASF f>ump and Treat Effluent Sample 

504 and 507 -Outfall 007 Monitoring Station Samples 

505 and 508- Outfall007 Discharge to Cuyahoga River Samples 

506 -Cuyahoga River at Outfall 007 Sample 

D09- Duplicate of Sample 508 (Outfall 007 Discharge to Cuyahoga River Sample) 

502- 506 were collected 10/25/2.013 

507, S08 and D09 were collected 10/29/2013 
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Site Name & Location: 

Sampling Dates: 

Introduction 

BASF Cleveland 
1000 Harvard Avenue 
Cleveland, Ohio 

October 24, 2013 and October 29,2013 
(back-up dates: October 25 and October 30 or 31) 

In 2011, the U.S. Atmy Corps of Engineers {USACE) provided U.S. EPA Region 5 with 
unconfhmed evidence that BASF Corporation, 1000 Harvard Avenue, Cleveland, Ohio ("BASF" 
or "the Site") was discharging uraniutn-contaminated water from Outfall 007 into the Cuyahoga 
River, and at a point just four miles upstream from Lake Erie, in violation of section 301 of the 
Clean Water Act, 33 U.S.C. § 1311. 

Representatives of U.S. EPA Region 5 Will attempt to confilm the USACE's evidence by 
inspecting the site and sampling groundwater/Wastewater at intemallocatio!lS and discharges to 
the Cuyahoga River. 

Site Description 

The BASF site is located approximately 3.5 miles southwest of downtown Cleveland, Ohio. It is 
situated along the westem bank of the Cuyahoga River, just north of its confluence with Big 
Creek. Harvard Avenue 0plits the property into a north and south section. The BASF property 
consists of approximately 24.46 acres and is compiised offour parcels (2,.3, 4 and 5) {Figme 1). 
Parcel 2 is approxhnately 4.37 acres in size and is currently a vacant lot. Parcel 3 is 
approximately 18.94 acres in size and includes seven remaining buildings. The cunent buildings 
within Parcel 3 include a warehouse {Building W-1), former foundry (Building F-1), fmmer 
boiler house (Building B-1), groundwater recovery and treatment system building, garage, 
fonnerhydrogen fluoride plant wastewater treatment system (Building H-1 0), and former scale 
house .. Parce14 is approxhnately 0.87 acres in size and Parcel 5 is approximately 0.28 acres in 
size: both are CU11"ently vacant lots. The BASF site also includes a stmcture refened to as 
Building G-1 and the property occupied by Building G-1, which is owned by BGD Company, an 
affiliate of Chevron USA, Inc. This building is located in the north-central pmiion of Parcel 3 
and shown on Figure 1 as the area marked with hatch marks. 

The BASF g;ite is the subject of response action by the USACE under the federal gove1mnent's 
Formerly Utilized Sites Remedial Action Program (FUSRAP) and the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). Numerous other 
buildings that were once located at the Site for manufacturing have been demolished with 
oversight by the Nuclear Regulatory Commission (NRC), although most of the floor slabs 
remain. The locations of fmmer and existing buildings are shown on Figure 1. · 
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legend 
j')';.:~ Not owned by BASF tNot Part of facility} 

t~fl BASF P,roperty B<lundar; (Facility) 

li] E;<i5tlng Buildings 

LJ Hi5lorical Site Features 

-+--1- Raikoad -

EXi:sting and Former Bui!Qing locations 

.BASF Corporation - Fonner Harshaw Chemical ·Site 
Cleveland. Ohio 

0 250_ 500 
Feet 

Figure 1-Former Harshaw Chemical Site Diagram (drawing obtained from AECOM 
6/17/2010 Report- DraftDescdption of Current Conditions) 

In 1901, the Harshaw Chemical Company (Ffarshaw) became the original owner and operator of 
a 40-acre site. Harshaw condu.cted chemical rnannfacturing and processing of catalysts, 
inorganic flu.orides, and metal finishing compounds. During the 1930s and 1940s, the U.S. 
govemment contracted with Harshaw to complete manium research and enrichment at Building 
G-1 of the Site, in support of the govemment' s Mauhattau Project. Buildiug G-1, the underlying 
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soil, and groundwater became; and remain, heavily contaminated \vith uranium and other 
radioactive contaminants. In 1977, the Gulf Oil Corporation ("Gulf') purchased Harshaw and 
Gulf became parent company to subsidiaty Harshaw. In 1983, Oul:l' and the Kaiser Aluminum 
atld Chemical Corporation ("Kaiser") entered into a patinership, and Hmshaw remained the 
owner of the Site and the Gulf/I(aiser Partnership became the operator of the Site. Shortly 
thereafter, Chevron purchased Gulf and Chevron assumed Gulfsposition in the Gulf/Kaiser 
Pat"tnership. Historically, Harshaw was the permittee of several Clean Water Act NPDES 
permits for the Site, including permits for process wastewater, storm water, groundwater, and 
approximately eight outfalls. In 1988, the Engelhmd Corporation purchased the entire Site, 
except for Building G-1, which remained owned and operated by the Chevron/I(aiser 
Pminership. In the early 1990s, BASF purchased the Site, except for Building G-1, which 
remained owned a11d operated by the Chevmn/Kaiser Patinership. BASF never conducted a11y 
operations at the Site, except fm a pump and treat system to femediate nickel contamination on 
the Site, pnrsnant to an Order from the State of Ohio. On April!, 1998, the remaining NPDES 
pe1mits for the Site expired. 

In the emly 2000s, the.U.S. Congress delegated to the USACE the remediation .of the radioactive 
contamination at Building G-1 of the Site pursua11t to the Fmmerly utilized Sites Remedial 
Action Program (FUSRAP). The USACE was funded for the investigation of the site throngh. 
the Re.Qord of Decision. USACE had pla1111ed to begin remediation in 5 to 15 yems, but this 
remained subject to tight budgeta1y constraints. 

On Mmch 30, 2010, Region 5 of EPA issned to BASF a RCRA 3008(h) Administrative 
Corrective Action Order (the Order) to remediate hazardous waste and hazardous constituents in 
all contall1inated environmental media at the Site. The Order exclnded Bnilding G-1 of the Site, 
since it was owned by Chevron/Kaiser; The Order also excluded Bnilding G-1 since RCRA 
contmninants did not include radioactive contaminat1ts, a11d since the U.S. Congress delegated to 
USACE the radioactive remediation of the Site. There was ;tlso no evidence the radioactive 
contamination of Building G-1, or its nndetlying soil or gronndwater, had migrated from those 
origins at the time. (BASF provided EPA with its RCRA RFI workplan pnrsuant to EPA's 
Order, and EPA is completing its revieW.) · 

On or about April20l0, BASF notified EPA it found radioactive contamination in the Pnn1p and 
Treat System that it was ordered to employ to contain and remediate gronndwater contaminated 
with nickel on the Site, pursuant to a State of Ohio Order. It is not known whether BASF' s 
attempts to adjust its Pump a11d Treat System to reduce radioactive contamifmtion in the system 
were successful. One objective of this san1pling pla11 will be to determine. whether the effluent 
from the treatment syste1n is contaminated with radionuclides. 

In 2011, the Land and Chemicals Division (Cluistir\e McConaghy) discovered a pipe (Ontfall 
007) on the Site discharging water into the Cnyahoga River. BASF and USACE stated they 
were nnawme of the discharge. In May of 2011, USACE sampled the water :fi·om the pipe 
(Outfall 007) and found the discharge .contained 141.65 pCi!L totaV148.73 pCi/L dissolved 
uranium. In May of2012, USACE sampled the water fi·om Outfall 007 a11d fonnd the discharge 
contained 43.18 pCilL total urallium. In April of 2012, USACE sa111pled water in the stonn 
sewer from Building G-1 to the Cnyahoga River and fonnd high levels of ura11ium in the storm 
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sewer water near Building G-1 (2079 flg/L totaV1855 f!g/L dissolved ), a decreased level of 
uranium in the storm sewer water at Outfall 007 (77.4 11g/L total/75.3 11g/L dissolved), and a 
further decreased !eve! .in the Cuyahoga River (41 11g/L total/18 f!g/L dissolved).' Figme 2 is a 
site plan for the Outfall 007 drainage and process sewer system located at the BASF site. 

Recently, USACE stated to EPA it hadsan1pled the water from the pipe (Outfall 007) annually 
since at least 2008. However, USACE has not shared with EPA many details of the sampling 
events such as its qtmlity assurance plan: notwithstanding repeated requests, and notwithstanding 
USACE's oral agreements to do so. Therefore, to date, EPA has no separate and independent 
infonnation to confirm USACE's findings or to provide factual or legal conclusions with 
necessary confidence. 

Project/Sampling Objectives 

The objective is to confinn whether metals and/or radionuclide.s are being discharged into the 
Cuyahoga River from BASF property and whether the same pollutants ate present in the 
Cuyahoga River. Sampling results will also be used to lerun whether radionuclidcs are being 
drawn into BASF' s recovery wells ru1d subsequently being dischru·ged from the nickel treatment 
system into the Northeast Ohio Regional Sewer District sewage system. 

To satisfy these objectives, groundwater, wastewater, and an1bient river water will be sampled at 
several locations as described below. The potential, srunpling locations are mru·ked in Figme 3. 
Actual sampling locations will be recorded using a GPS device. 

• Groundwater withdrawn by BASF's recovery wells that enters the water treatment 
system (Le., pump and treat system iofluent) for total metals and l'adionuclides, 

• Groundwater treated by BASF' s nickel pump and treat system for total metals and 
radionuclides, 

o Groundwater/wastewater in the sewer pipe on BASF' s prop.erty at a location upg~·adient 
of the srune pipe that discharges via Outfall 007, for total metals and radio nuclides. Two 
potential locations are considered: BASF' s former NPDES sampling station for Outfall 
Q07 and a manhole over a sewer between the former NPDES srunpling station and Outfall 
007. 

• Wastewater discharged fi:om Outfall 007 for total metals and radionuclides, and 
" River water in the immediate proximity of Outfall 007 for total metals and radionuclides. 

Table 1 surmnruizes the sampling desigo. Srunples will be collected as grab samples, and to the 
extent possible, tliey will be collected directly into the sample containers. Depending on the 
information gathered during the on-site evaluation, EPA personnel may need to modify the 
sampling locations and or approach in an effort to collect representative samples. Samples will 
be shipped. to the National Air and Radiation Envi:roll111ental Laboratory (NAREL) in 
Montgomery,, Alabama fo:r analysis. 

In additional to collecting samples for laboratory analysis as shown in Table 1, the field team 

1 ~giL can be converted to pCi/L by multiplying by 0.67 
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will take measurements for pH; conductivity, and temperature at each sampling location. If 
BASF or USACE request to split samples, EPA will collect the split samples for them. 

Site Plan with Outfall OQ-7 Drainage and Process Sewer Sysfem 

BASF Corporation- Former Harshaw Chemical Site 
Clev~fand, Ohio 

F"lgure -t 

Figure 2- Outfall 007 Drainage and Process Sewer System (dra"ing obtained from 
AECOM 10/20/11 memo) 
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Table 1. Proposed Sampling Design 

Container& 
Date1 Location2 Parameters Analytical Method3 Volume4 Preservation5 

Weeki A: BASF nickel pump Total: Metals NARELSOP HDPE500mL None 
and treat system inlet Ra-226 NAREL Ra226-Eichrom 

Ra-228 NARELRa-05 HDPE4L 
Uranium-234, 235, and 238 NAREL U-Eichrom 
Thorium-230 and 232 NAREL Th-Eichrom 

Week 1 B: BASF nickel pump Total Metals NARELSOP HDPE500mL None 
and treat system outlet Ra-226 NAREL Ra226-Eich1"om 

Ra-228 NARELRa-05 HDPE4L 
Uranium-234, 235, and 238 NAREL U-Eichrom 
Thorium-230 and 232 NAREL Th-Eichrom 

Weeki &2 C: BASF's former Total Metals NARELSOP HDPE 500 mL None 
NPDES monitoring Ra-226 NAREL Ra226-Eicln·om 
station for Outfall 007 Ra-228 NARELRa-05 HDPE4L 

. Uranium-234, 235, and 238 NAREL U-Eichrom 
Thorium-230 and 232 NAREL Th-Eicln·om 

Weelcl&2 D: Outfall 007 Total Metals NARELSOP HDPE 500 mL None 
Ra-226 NAREL Ra226-Eichrom 
Ra-228 NARELRa-05 HDPE4L 
Uranium-234, 23 5, and 23 8 NAREL U-Eichrort1 
Thorium-23.0 and 232 NAREL Th-Eichrom 

Week 1 Cuyal1o ga River Total Metals NARELSOP HDPE 500 mL None 
adjacent to Outfall 007 Ra-226 NAREL Ra226-Eichrom 

Ra-228 NARELRa-05 HDPE4L 
Uranium-234, 235, and 238 NAREL U-Eichrom 
Thorium-230 and232 NAREL Th-Eichrom 
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Container & 
Date1 Loca1ion2 Parameters Analytical Method3 Volume4 Preser'vation5 

Weeklor2 Field QC samples (trip Total Metals NARELSOP HDPE500mL None 
blank & duplicate) Ra-226 NAREL R~26-Eicln·om 

Ra-228 NARELRa-05 HDPE4L 
Uranium-234, 234, and 238 NAREL U-Eicln·om 
Thorium-230 and 232 NAREL Th-Eichrom 

1Week 1 is October 23, 2013, with October24 as a back-up date, Week2 is October 29,2013, with Octoher30 and 31 as hack-up dates. 
2See Figure 3 for map locations. 
3The NAREL SOP for total recoverable metals is based on EPA SW-846 Method 6020A, Revisio11l (h1ductively Coupled Plasma- Mass 

Spectrome!Jy). The digestion procedme to solubilize analytes in suspended material is based on SW-84(i Method 3015A, Revision 1. 
40ne extra. container of sample is required for laboratozy QC analyses for metals and radionuclides for the project. 
'Field preservation is not required. NAREL will acidifY samples prior to analysis. 
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Figure 3 -Map ofll'ropos~d S:J.mpling Locations 

Sample Jl'ackaglng a:hd Transport 

Samples will be shipped in coolers.. IncU\ildual smnple contahie:ts will be package!! to pr<Wcilt 
spillage by placing them m leiik-tight plastic bags, au~ \hen filling cqoler yqlds with p.ackit;tg 
1i1erlia A chain of custody for111 will be placed inside a Ieake tight bag nnd pui in one Qf the 
S!Jillp[e coolers, SJ'Lmple coolers will be taped sh)Jt, aJ+d custody seals will be placed at opposite 
co1ners of the coolers. Altematively; the samples may be placed in a single plastic garbage bag 
inside a cooler with a custody seal taped on the closme. Sainples w:Uli)~J ,shipped by UPS for 

·next day delivery. Cindy White, Analytical Services Coordinator :for NAR'Et, must be notili.ed 
when the saniples ilre shipped. 

Sarnplingl'lan Modification 

This sani]Jling plan is snk)i;ctto m<J~iJ:'icatiiili d!<)le~dlng upon conditions enQounter~d _in th<o field 
:Wd other citc1mist8.i1Ces, 



~on tact Information during this Bamplill,g Project 

Field.Petso11llel 
M"m'l< l'vfol()Ji~:Y 

. .Mru;:k; Cop.ti . 
·Noel Vargas 

.. CRL Lab Personnel 
.. Aillaiida Wroble 
Robert S!1Jde1· 

:NARELPersmmel · 

312c353-Q37:? (ofliG()) 
312-353-9083 (Office) 

cindy White ···· ····· 334•270"7052 (office) 
white.cindy@epa.gov 

Attadnnenfs 

NAREL Analyticiil Request Fonn -·· --· . 
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