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1.1 Objeoﬁ{fé_-'()f Sampling Bffort '- -

The objectiv
Cuyahoga

10 confirm whether metals and/or radionuclides aré being discharged mto the
from BASF property and whether the same pollutants are ‘present iy
iver gt the point of discharge. Sampling results will also be used to leath whether
radionuclides are being drawn info BASE’s recovery wells and subsequently being discharged
from the nickel treatment systein into the Northeast Ohio Regmnal Sewer District sewage
system. SRR -

l'.l_ _ Facﬂity Description

The BASF site (“Site”) s located appmxnnately 3.5 miles southwest of do n Cleveland,
Ohib. It is situated alongthe Wwestern bank of the Cuyahoga River, just 1 ifs conifluenice
with Big Creek. Harvard Avenue splits the facility into 2 north and south section. The BASF
facility consists of appw}ama’{eiy 24.46 acres and is comprlsed of four parcels (2,3, 4 and 5)
(Figure 1). Parcel 2 is apprcmma’[ely 4.37 acres in size and 1s currently 4 vacais Lot Parcel 3 is
approximately 18.94 acres in s1ze and includes seven remaining buildings, The current buildings
within Parcel 3 include a warehouse (Building W-1), former foundry (Building F-1), former
boiler house (Building B-1), groundwater reco and treatment system building; garage,
former hydro gen fluoride plant wastewater freatmerit system (Building H-10), and former scale
house. Parcel 4 is approximately 0.87 actes in siz Parcel 5 is approximately 0.28 aciés in

-size; both are cunrently vacant lots. The BASF site also incliides a structure referred o as.

-1 and the property occupied by Building (-1, which ate owned by BGD Compmly,

affiliate of Chevron USA, Inc. This bm}dmg'ls lecated in the porth-central portion

3 and it is shown on Figure 1 as the area marked with £r0oss hatch marl(s

The BASF site is the subject of response action by th
- (USACE) under the federal government’s Formerly Utili A
(FUSRAP) and the C()mprehenswe Environmental Respatise, Compensation
(CERCLA), Numerous ether buildings that were once located at the facility formanufacturing
have been demolished with ¢versightby1 uclear Regulatory Commission (NRC), although
mbost of the floor:slabs rémgin: ThB 1ocat10n 5-0f fonner and existing buildings ave shown on
Figure 1. - o

States Army_Corps ()f Engmems

In 1901, the Harshaw Chem1ca1 Company (Harshaw) bec'ame the original owner and opelatm of
a 40—acre site that included the current Site. Harshaw mainifactured and pmcessed chemicals
inclulling catalysts, inorganic fluorides, and metal finishing compounds During the 1930s and
1940s; the U.S. government contracted with Harshaw to complete uraniuih research and
ent 1ch111€nt at Building G-1 of the Site, in support 0f the government’s Manhattan Project.
Building <1, the underlying soil, and groundwate1 became, and remain, heavily Contaminated
in 4nd other radioactive contaminants, n 197 7, the Crulf Oil Corporation (“Gulf?)
pmchased Harshaw and Gulf became parent company to submdlary Harshaw. 11983, Gulf and
* the Kaiser' Aluminum and Chemieal Cotporation (“Kaiser”) enter ed into a partnership, and
Harshaw remained the owrer of the Site ; -Gulf/Kaiser Partneiship became the operator of
‘the Site._Shortly thereatter, Chevron pur Gulf; and Chevron assumed Gulf s position in
the Gulf/Kaiser Paﬁnerslup }hst01xcally, haw wag the permit holder of several Clean Water
Act NPDES permits for the Site;, including permits for process wastewater, storm water,
bout eight Outfa]ls In 1988, the Engelhar ion purchased the entite
ding G—l ‘which remained owned and operatéd by the Chevron/Kaiser
Partnership. In the eariy 19905 BASF purchased the-Site, except for Building G-1, which
remainéd owned and opetated by the Chevron/Kaiser Partnels]:up BASF never condusted any
operations at the Site, except for a pump and treaf system to remediate nickel contamination on




ﬂ e Site; pursuan‘_{ to an order from the State of Ohio. On April 1, 1998 ‘the remaining NPDES
nifs for the Site-expired.

P slyuuar

A& RS Propeny Boundary (Fadin
Existing Buildings

. ff_l Histerical Site Features

o | 7 Raflroad

BASF Corporafion - Farmer Hatshaw Chamica
Cleveland, Ohlo

D 250

‘Figure 1 — Former Harshaw Chemical Site Dlagram (drawmg Obtamed from B
AECOM 6/17/2010 report Draft Description of Currenf Condztmns) '
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On the meming of Gctober 29, 2013, U, S. EPA personnel returnéd to'the site and collected grab
samples at the Outfall 007 moniforing location and the Outfall 007 discharge location.
Measurements for tefnpigrature, pH and conductwuy were also performed at both sampling.
Jocations by the U.S. EPA team which consisted of Mark Copti and Mark Moloney. The
weather during the sampling was sunny and dIy )

Laboratory analysis for metals and radionuclide Wele perfonned by USEPA Nationial Air and
Radiation Environmental Laboratory (NAREL) in Montgomery, Alabama. Radwnuchde :
analyses mcluded Radium. 226 and 228; Uranium 234, 235 ‘and 238; and Thorlum 227, 228,230

A Summary of the S&mplmo“ mformaimn Jor 1his pmject is presented in Table 1 The. sampling
time identified for a grab sample in the tdble is the time at which samplifigbegan at that location.
Table 2 lists the types of sample boitles and preservatives used dusing this sampling project for
cach a;nalysm Photographs of the ﬁve sampllng locations are included as Appendix A

14 Sample C“S)“;? d Shipping Information o

Samphng was pexfomled by Mark M loney U.S. EPA Region 5 OECA Cleveland Ofﬁce and
Mark Conti, U.S. EPA Region 5, OECA Cleveland Office. All samiples were tagged, putina
sealed plastic bag and placed in a coolet, After bemg sealed in coolers with a custody tag, the :
samples were shipped via United Parcél Serviee to'U.S, EPA NAREL for analysis. Copies of'the
chain-of-custody forms are included as Appendix B.

2. SAMPLING RESULTS
- ‘The samples‘were analyzed by the U.S. FPA National Air-and Radiation Envitontental

- Laboratory in Moﬁigomery, Alabama. The methods used by this laboratmy to analyze the
- samples cc;llected during this pmJect are shown below,

Actinides (Ur:amum) by Extractmn Chrematography Analysm Procedme NAREIL,
U:BICHROM

Radiom-228 in Envrronmental Matrices Pmp Eocedme NAREL RA-03; Analysis
Procedure: NAREL Ra-05

Radium-226 in Environmental Matrices - Analyms Procedure: NAREL Ra226-EICHROM
- Actimides (Thorium) by Extraction Chrematngraphy Analysis Procedure: NAREL
TH»EICHROM .

 Total Metals — SW846 6020A.

“Table 3 contains field measurements (temperature, pH and conductlwty) made by U.S. EPA
' persozmei during this sampling project. Table 4 contains metals results. Table 5 contains
‘radionuchde results. Further ifformation rf:gardmg the seriple analyses can be found in the
tory analysis reports mcluded in Appendix C. Radloﬁuchde results are presented
Graphlcaliy in Appendix D
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:T;able _1“ . USEPA Sample_ Co’_llectiq_n Infbrmat_ipﬁn'—for BASF Cléve'land_, QOhio Sife

River. Samples were collected for Total Metals and RAD:
-analyses. This sample is a duplicate.of the 808 sample.

Grabi 1{){25f13 Field Blank Sample — Blank Samples were prepared for Total | Distilled deionized water from. the Region 5 Cleveland Office was collected
0810 Metals and RAD analyses. in & quart glass jar and poured into total metals and RAD sample
containers, These samples were placed it coolel “with thie otlier samples
: - | for de]lvery to tL.S-EPA NAREL S
502 Grab 10/25/13 Influent to. BASE Pumpand Treat Groundwater Systemi—
(926 ' Samples were:callected:from. thepipe discharging groundwater -| the. en’c tank at BASF’S grow:xdwate} réafm '_ p
ta the infiventtank af BASFs grotmdwater treatment plant. :jpoured it total metals and RAD sample gotitainers,.
L Samples werecollected for Total Metals:and RAD aalysos: _ ,
803 Ciraly | 10725113 Efflaent from the BASF Pump:and Treat Groundwater | A 1:lifer:glass jar was used to collect water Trot'a discharge:pipe on top-of
(1000 7 System — Samples were collécted from the éffluent tank at the influent tank-at BASF's groundwater treatmient plait. Water was
BASE"s groutdwater treatment plant. Samples were.collecied:. | penred.inio-fotal metals and RAD saniple contaitiers,
.. | ‘for Total Metals and RAD anafyses. : '
504 Grab 10/25/ 13 Gutfall 007 Monitoring Station = Samples-were collected Al liter glass jar attachied to a pole was used to collect water froin the &nd
' 1028 from the wet well containing a flow meter formerly used to of the Outfall 007 flow measirement fiume. Water was poured nito total
monitor the Qutfall 007 discherge. Samples were collected for | ‘metals and RAD sample coitainers.
Totdl Metals-and RAD erialyses: T _
802 Grab 10/25/13 Outfall 007 Discharge~Samples were collected from the Al htei Glass Jarsttaslied to a pole-was-used fo; colle-ct -atel dischiarging
1035 Outfall 007 discharge structure Iocated-along the Cuyahoga. . | fomithe top of the Outfall 007 discharge structitre Joc 1
River.. Samples-were. collected for- Total Mefalyand RAD ‘Cuyalioga. River. Water was poured; from tie. netals and
analyses. RAD sample contaitiors.
306 Girab 10725113 Cuyahoga River at Outfall 007 - Samples weie collected A 1 liter glass jar attached 107a pole wasiised to collect water from the area
1120 o |- from the area where outfall 007 discharge mixed with ziver where the Outfall 007 discharge mixed with river water, Water was poured
water. Samples were collected for Total Metals and RAD from the glass jar into total metals and RAD sample contajners.
| atalyses. ) . :
307 Grab o 10/29/13 Queifall 007 Monitoring Station — Samples were collecied, ‘A ] liter glass jar attached to a pole was used to collect water discharging
10950 - | from the-wet well containing a flow meter formerly used to. from the top.of the Cutfall007 discharge structute located along the
L “1ronitorthe Outfall 007 d1scharge Samples were callected for Cuyahoga River. ?W t’e’ was poured fromethe glass jar iito fotal metdls and
_ ‘otal Metals'and RAD analyses. - ' :
508 Grab /2971 -Ouffall 007 Discharge - Sainples wefe: collected ﬁ'om the A1 liter glass jar aILached te a-pole was used-to collect.water disvharging
- 1020 - “Ontfall 007 discharge stiueture located along the Cuyahoga - from the top. of the Cutfall 007 discharge structure located along the
River, Sampies were collected for Total Metals and RAD Cuyahoga River. Water was poured from the glass jar into total metals and
_ afalyses, RAD semple containers.
D09 Grab 10/29/13 Ontfall 007 Discharge - Samples were collected from the A1 Iiter glass jarattached to-apola was.usedts collectwater discharging
1020 Outfall 007 discharge strocture located along the Cuyahoga from the top of the Gutfall 007 dischatgs structure located dlong the

-Cuyahog River. Water was poured fiom the glass jar into total metals and
RADY sample contdiners:




Table 2 = Sample Botile and Preservatwe Information

Analyses Pe ormed

1 Fiexd Parameters - pH temp grafures &
conduetivity

500 mL polyethylene bottle Total metals

4 L plastic cubltamer Radium 228 & 226, Uraum 238, 235, and

234: and Thorium 232, 232,228 and 227

Table 3 — Summary of USEPA Ficld Measurement for BASF Clav eland CGlio Site

10/29713

:{pmhos/cin)

10/25/13 ; 10/25/13 10/25/13 10/25/13 10/29/13

Time 0926 1028 .. 1055 1120 0930, 1020
Temperature 15.6 16.8 152 10.7 184 170 |
C0) _ ] : ,

pH (.U} 6.80 10.54 7.53 7.60 - 8.20 8.38
‘Conductivity 2228 2300 618 832 590 590




Table4 — Summary of USEPA Metals Results for BASF Cleveland, Ohio Slte

i Outfall D07 Outfall 007.}.'1
:Dlscharge '

FSampleNo.- - 10 . : CER0H: G2
Date /25113 | - _ 10/25/13 10/25/13 10/25/13
Time __ 0810 0926 1000 ig2g 10.55 , 1120
otal Metals: oo Gonenug/L s Conesug/ES 1 Cones ug/l s Conies w < Cone., g/l
| T Alpminym, 21.6 14.7 <12.3 1130 331
T. Antintozy <123 <123 T <1.23 <1.23 11.0 11.0
T, Arsenic _ <123 2.74 < 1,23 1.68 3.07 3.26
T. Barjum <1.23 34 395 463 o474 a7
T. Beryliinum <123 <123 | <1.23 <123 <120
T. Cadimjum <123 | <123 1 <123 17 T <123 21.2 19.9:
ToCalciunt, B <423 - 187000 A0 91800 85100 63100 81700 82300, -
<123 <123 <123 22.0 19.0 2.87 179 17.1

102913 1029713
1020 ‘ 1026

T. Cliroifuy —~ |;
T. Cobalt © <123 1090 3.91 27.0 28.7 <123 26.9 28.6

- T..Coppet ' K123 <1.23 <1.23 22.3 24.0 4.82 253 21.9
T, Teoti ND 2580 919 161 204 1190 o194 o 1 752
7. Lead, | o<ty b wiay <123 49,1 43.2 , 351 431 #0.1
T.Maghi L =123 34600 11300 13700 13100 | 13300 13400 13500

T. Manginiess - | ND 35900 | 173 30.9 285 © 608 . 308 - 49.8
T.Molybdenum <1.23 <1.23 _ 246 10.4 11.6 9.14 12.4 12.1
T. Nickel <123 ¢ 40900 4 50 ; 496 457 674 401
| T, Potassium ND 16760 4170 | 17300 16500, 6650 15600

T Selenium <123 1.71 <193 .05 8.96 <123 6.76
“TuSilver ND <123 ND ND 6.63 NI | ND

T, Sodiirn 123 262000 516000 20600 20700 115000 ZAGO0

T Thallium <133 <1.23 < 1,23 <1.23 <1.23 <123 <123

T, Vanadiun < 1,23 S EE <123 1.43 148 L 2.98 < 1.23
T..Zinc <1.23 26.2 _ 1.8 59.5 864 | v 208
"r “Uranjum < 1,23 299 . <T.23 104 :93._9- P f«-;;_1__..2:g3§ 113

lndwates compound was analyzed forbut not detected S ' :

. The estimated concentration is

Inthe sttached lah data packave

uzs EPA ARCHIVE DOCUMENT




Table S= Sﬁmmary of USEP A Radionuclide Results: for BASF Cleveland, Ohio Site

RO

102513

10/25/13-

10729/ 13

10/29/13

10/25/13 10725713 10729713
0810 09248 - 1000 1028 1655 1120 0950 1020 1020
Radlonuclld: L ] v Acthty Aetivity Activity

il Ci) Ci/L CilL. . = pCifLs

Rachum 226 0.0533 0.134 0.0796 0.153 0.151
Radiom 228 -0.143 . 0318 -(,196 0:750 0.231 0,538
Uranium 234 0.0685 1.17 0.00364 344 27:7 3.27 - 36.8 388
Uranium 235 0.00966 0.102 -0.00436 1,70 1,69 0:173 1.87 181
Uranium 238 0.0685 0.883 0.00 33.7 29.0 3.20 377 405
Thorium 232 0.00418 0.0301 -0.00783 0.00923: 0.00 0.0249 0:008635 000555

_Thorium 230 0.00 -0.0151 -0.00784.. | x0.00308 0.00658 -0.0166 00144 0:00

| Thorium 228 0.0204 0.101 0.106 1 0:0865 0.0858 0:00 10113 0.0752

Thorium 227 0.00 0.00 0.0243 0.00 -0.0136 -0.0344 000 0.00574 0.00585 |




«
a
z
=
<







CITY, STATE: Cleveland, Ohio
DATE: October 25,2013
TE\/IE 9:50 a.m:

PHOTOGRA_PHER Malk Conﬁ
USEPA QFFICE:: OECA, Cleveland Office

qundwa’[er is pumped from Wells into this Holding tank througli the pipd at the center of the
photo graph. A sample of watet (14CM01802) was collected from the ﬂOng pipe for analysis.
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PHOTOGRAPH 2 of 9

FACILITY/SITE NAME: BASF Clevéland (formetly Hmshaw _hermcal Company)
CITY, STATE: Cleveland, Ohio :
DATE: October 25, 2013 ' )

PHOTOGRAPHER: Mark Conti
USEPA OFFICE: OECA, Cleveland Office

ouiidwater,




| PHOTOGRAPH 7 of 9

FACILITV/SITE NAME BASE Cleveland (forimérly Harshaw Chemlcal Company)
CITY, STATE: Cleveland, Ohio

DATE: October 25, 2013

TIME: 10:37 am,

CAMERA, FILM: Canon PowerShot SD1400 IS (SN 212065043418)
PHOTOGRAPHER: Mark Conti

USEPA OFFICE: OECA, Cleveland Office

RIPT ION: Tlns 15'a vault about'?.(} feet ﬁom the northwest' Bihet of the Wdrehouse
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PHOTOGRAPH 8 of 9

FACILITY/SITE NAME: BASF Cleveland (fmmeily Harshaw Chemical Company)
CITY, STATE: Cleveland, Okio
DATE: October 25, 2013

TIME: 11:49am. B
CAMERA, FILM: Canon PowerShot SD1400 |
PHOTOGRAPHER: Mark Conti

USEPA OFFICE: OECA, Cleveland Office

S (S/N 212065043418)

DESCRIPTION: Tb1s ig'the poinit where effluent from Qutfall 007 mixes with the Cuyahoga
Rive

. The Cuyahoga Rivér flows from right fo left (southeast to northeast) af this lo¢ation. A
mple of effluent mixed with river water (14CMO01506) was collected for analysis.




_DATE. Octobel .25, 20.13-
TIME: 11:49 am.
CAMERA, FILM: C;

PHOTOGRAPHLR: I
USEPA OFFICE: OE:CA Cleveland Ofﬁce

DESCRIPTION: This is Outfall 007. The stoftn water discharge pipe comes throngh the river
bank sheet piling into a concrets and metal structure. The structure is covered with a grate (and
overgrown with plants). Water flows up through the structure, cascades ouf of the top of it, and then
ﬂaws down the river bapk into the Cuyahoga River. A sample of the water (14CM01805)
discharging from the structure was collected for analysis.
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fiot shown. After faking these photographs, Fred Newnian stated
that he ﬂ10ught BASF W hibit ‘photogr aphs inside the nickel recovery treatment building.
The photographs show some of the equipment in the building. The photo g1aphs are bemg
handled as confidential business information and are avmlable upon request. :

Phetucraph 3o0fY
Time: 10:02 am.

Photograph 4 of 9
Time: 10:03 a.m.

Phétogj'aph 50f%
Time: 10:03 a.m;

Photograph 6.of 9

Time: 10:03 a.m.
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ENVIRONMENTAL PROTECTION AGENCY
" Office of Enforcement

CHAIN OF, CUSTODY RECORD

REGION B

77 West Jacksan Boulevard
Chicegao, llingis 60604

(Signaturs)

PROJ. NO. |PROJECT NAME Ly i)l -Activity. Code;
i ,«m.f): NO,
OF
CON-
TAINERS
TAG NUMBERS
o o
' ol
SR Als
Heliﬂquisﬁed-by:-_ (Signature). Date/ Time - ;| Fleceived by: (Signature) VShIp'To:
1 i paE el I ,i" PRCR S RS ’
. L "F}'I .,'f./.-":f-‘:.' 1t
: F]elmqmsha{ﬂ by (@gnature) T ’Date/ Time Meceived by: (Signaturs)
) . ; . '--- TATTN::
1Relinguished by:(Signalire) Daie/ TIme: Received for Labaratory by: Date / Time Airbill Number

Dlstnbuuon White -~ Accompanies. Shipment; Pink-Coordinator Feld Files; Yeliow -~ Laboratory Flle

@ Printed on Aecycled Fapei/Printed with Soy-Based Inic

Chain of Costody Seal Nambere.




ENV!RONM]_E.NTAL PROTECTION AGENCY REGION 5 )
Office of Enforcement 77 West Jackson Boulevard
. ) CHAIN OF CUSTODY HECOHD e . Chicago, illingis 80604
PRCJ: NO: PROJECT NAME s Apd L TR ;l,g?‘ - : o Activity. Cads;
1442 VI f2 NOD. :
SAMPLERS: (F’rmt Nam%,and Sign), .
PR AL h Pl e f,?r" o el OF :
Lol bR CON- 1 gy f;“::@
& | m o TAINEHS | Y%/ b
& STATION LOCATION & VS
@ | . A f TAG NUNMBERS
L ffvw: :? wﬁéfaﬂ b .
‘{ e ' z - ,':
| i z | |’
: ' 5’{’4,5 e f PELEL
i
i
KAl =
|
~ Daterlime Received by (Signature): Ship To:
17 o, -
2 f P i) 7 f *
i e gy |20 | fhe UK
Heltnqulshed by: (Srgnature) ' Date FTime Received by: (Signaiurs) E
' e o : e ATTNE
Relinquishad by: (Signatire) Dates Time Received for Laboratory by: Date/ Time  Airbilt Number-
(Signature} . :
' . Chain of Cusiody Seal Numbers
Distribution:” White ~ Accomipantes: Shipment; Pink - Coordinator, Figkt Filas; Yellow - L-aboratory-Flle
(é% Priited o1t Recycled Paper/Printed witf Say-Bassd ink
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US.ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALVTTICAL RADIATION ENVIRONMENTAL LABORATORY
540 S, MORRIS AVE., MONTGOMERY, AL 36115
U ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #1394}(}90

Project: Region 5 - BASF Cerp,' Cleveland OH

Analysm nethibd: Actinides. (Uran by Extractwn Chromatography
Report }D : 130002017

Date Iépé_r.teci: - 2202013

Total pages areport: - 17

SAMPLES
. e ‘ Diite Dt
| nE Chieat Saniplé 00~ | Loration © | Matrix “Clgllected Received
B3.1i2178. | RO1L CHLCLEVELAN WATER 10252013 | 1653072013
B3, nmr 502 WATER: _ 1043/2013 | 10/3042612
803 OIE . WATER, 10/25/3013 ) 207012013
BINIZIZ | SO% -| CH:CLEVELAND WATER 1072502013 | 10/30/2013
B3.11225A | 505 OH:CLBVELAND WATER 10i25i2013 | Foi302613 |
B31IzmB | SO6 OHCLEVELAND WATER | 10nsnms | aonoeols |
BlLIRZIC | so7 OH:CLEVELAND WATER ioRenms | 100k
4 BAI2MD | S08 O.CLEVELAND WATER 104252013
B3.UIE5E. | DOY - OH:CLEVELAND WATER 102902013 | 603

EXCEPTIONS

1. Packaging aud shipping — No problems wers o’bsewed
2. Documentation — The dates and tinies of collection were recorded onthe chain of custody and the removable
sample tags but wete 1ot recoided on the semple containers.

3. Sample preparation —Samples wer¢ not preserved inthe field NAREL preserved the samiples with iftric amd
to apH of 2.

4: Analysis - No problems were encountered.
5. Halding times—Noholding times were specified.

QUALITY CONTROL

QC samples =All QC analysis resnlis et NAREL acceptande criteria.
Yields — All chisinical yields were within acceptance limits.

Enstramntents — Response and backcrmund cheels for all instroments usad n'thése andlyses met MAREL
acceptance criteria.

‘Report: 1300090-U ‘- . Original



ACCREDITATION

All analyses included in this data package are accredited by the Oregon Envirofitte
Laboratory Accreditation Program (GRELAF) to the TNI standerd.

CERTIFICATION.

T ceftify that this data report cornpliss with the tenns and conditions of the Guali lty Assurance Pm_] ect Plan, except as-
noted above. Release of thé data contained in this report has been authorized by the Director of the Center for
Envirgnmantal Radioanalytical Laboratory Sefence 4id the NAREL Quahty Assyrance Manager, or theu' deswneas

as veﬂﬁ:*d ay the following signatires, o
J ik / [afe/lz

v!’ Mary F Wisdom ‘ Date

Quality Assurance Manager, _NAREL
99313

Dats

f Wiite
sfor, Center for Envirohmental Radmanaiyﬂcal

Laoratory Seisrce

Reéport: 1360090-U I o o Otiginal




GENERAL INFORMATION

BLD .Blind satiple R
FBK Field blark

SAM Nomal sample

res Labostory control sample, o bIank spzke
MS Matrix spike
MSD Matyix spike duplicate (uot cowrently zmaly.a:ed)
-RBK - Method blank:
STD - Bxternal standard (used for: mRa yield dete;mmatmn)
) T QUALITY INDICATORS
RPD B :Relahve Percent D1ffmence
%R Pereent Recovery ;
Z Number of standard deviations by which o QC micdsitémet dlffezs fmm the expecsed value
RADIOCHENHCAL DATA

ZET0. 'Although negative activities hinve no physical significance, ﬁlay do have statssucal nnportancc—: a5 for example
ifi'the evaluation of trends or the comparison of two groups of samples.

Toihe cxtent pl actlcal i 15 the policy of NAREL, ‘z.‘o report Lesults s gene

tahon (MI)C) ’I‘he measmement 1esu1i uncelta,mty, and MDC are alw%ys expresseci in the shie ﬁ'lrt of
nengnt: . -

--EV:;&LUAHON OF QC ANALYSES

A method blank resultis considered unacceptable | if it 1s inove thar 3standard deviations
standard deviations above a predetermined upper control limit, F e dllalydes N
hnut at zero. For ofhers the confrol Timit 4s 4 'small pomm’e nuiriber,

low zero or more than 3
et the upper conirol

NAREL evaluates the resulty of duplicate and spike analyses using “Z seoies. ¥ A Zscore is the number of standard

deviations by which the QCresult differs from fis ideal value. Genera]ly the score Is considered aceeptable if its
shsoluie value is not greater than 3.

The Z score for a spiked sample is compiuted by dividing the difference belween the measured value and the target
vahie by the combined standard unceriainty of the difference, The Z score _f01__ duplicate analysis is compwted by
dividing the difference between the two measured values by the coifibinéd staudard uncettainty of the difference.

NAREL reports the “relative percent difference.” or RPD), between duphcate results and the “percent recovery,”

%R, for spiked analyses, but does nof use these values for evaluation of most analyses Asi exception s fhe use of
%R in the evaluation of gross lpha matrix spike results. A gross a?apha matrix spike resilt is considered acceptable if
eittier |7 <3 or 60 <%R < 110.

L
i

" Report: 1300090-U § Otiain



US EPA ARCHIVE DOCUMENT

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

SDG #13006090
ANATYSIS SUMMARY
Andlysis method:  NAREL U-EICHROM S .
“Title: Actinides {Uraninm} by Extraction Chromatocraphy
o QC Date Preparation | Assay -
NAREL Sainple # Client Sampls ID Type Completed | ‘Batch# Batch #
B3.11217E RO1 11/26/2013. | 00105277, | 0017572V
B3.11218F 502 - 100105272 | 0017572V
B3.11218F S02 por | 1m6m01s |o00s27z | oov7sTav
B3.11219G - | 803 11/26/2013 | 0010527Z | 0017572V
B3.11220Z i s04 : 11/26/2013 | 6010527Z | 0017572V
B3 _1_1’3'21A- . | sos 1172672013 | 00105272 | 0017572V
506 - 1172612013 | 00165297 | 0017572V
2 SO7 | o 117262013 | 00105272 | 0017572V
B3:11224D - | soz { 112602013 | €010527Z | 0017572V
1 B3.11225E ‘D09 - | 11/26/2013 | 0010527Z - | 0017572V
LLS-00679390W * LCS | 112672013 | 00105277 | 0017572V
'RBK-00679389D * RBK | 11262013 | 0010527z - | 0017572V

¥:Zamples marked with an asterisk are not in this sample delivery group bot-were aﬂalyzcd wrth itfor QC pUrposes.

Report: 1300090-U e Original



- . Us. ENVIRON?MENTAL PROTECTION AGENGY
| NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

| " SDG #13001 )0
bAMi’LE ANALYSIS REPORT
- Liab gample # B3.11217E y Amount apalyzed:  4.000601L . .. . ...
Client sarpleTH; .. - RO{ Prepatition batch #: 00105272
Matrix: WATER . 0017572V
Colfected; .. 2013 1023 08 19 EDT : NiA
Sarmple type! SAM - Analysw mefhod: NARELU- EICHRGM P
Dry/wet weight: N/A Analyst: SPK : -
Ash/dry weight: WA QCiype: ANA
Sample description: N/A
Comment: N/A
COUNTEN G I_NFORMATION _
N bate and time Duration (i) Deteetor 1D _ _ 0p61a’£01 _____
T 11/2542013 17:04 1000.0 AS34 - CEB
ANALYTICAL RESU '“"Ts | ST
S Iy
Analyte Activity -] Uncertainty Unit | Reference Date
11234 6.85e-02 G502 7.56-02 PCYL |- 1:11’25!?013 17:04 C‘ST
U235 5.66e-03 43602 8.9::02 PCIL 11/25/2013 17:04 _C-ST
U233 685%02 | 6.5e-02 75602 PCHL - o 11/25/2013 17:04 ST
Report: 1300060-U -5- Otiginal




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

SDG #130_;0090
SAMPLE ANALYSIS REPORT
Eabsample#: - B3.11218F g Amousi analyzed: ~ 2.000e-01 L
Client sample ID: 502 Preparation batch # 00105277
Matrix: WATER _ _ Assay batch #: 0017572V
Collecled: 2013-10-23-09:26 EDT Prep procedurs; N/A :
Sample type: SAM Azialysis méthad:  NAREL U-BICHROM
Dry/wet wéight; /A "y Aualyst: SPK
Aslydry weight:  N/A QC type: ANA
Sample description:  NA - .
Commient: N/A
~ COUNTING INFORMATION
~ Date and time Duration (miny Detector ID
117252013 17:04 . 1060.0 AS%
ANALYTICAL RESULTS
_ £2¢ | _ : S
Analyte _ Activity Uncertaiity MDC Unit Reference Date
U234 - ' 17 2.9e-01 1.0¢-01 PCI/L 11/25/2013 17:04 CST
- U235 9.7c-02 1.1e-01 PCI/L 11/25/2013 17:04 CST-
U238 2 4e-01. 7.5e-02 PCIL 11/25/2013 17:04 CST

Report; 1300090-U -6« Original




U.S: ENVIRONMENTAL PROTECTKON AGENCY S
N ATIONAT, ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

SbG #13{19(}90
SAMPLE ANALVSIS REPORT
Lebsemplett . .B3JI218E. . . . . ... . Amouwitapalyzed: . 20006011
Client sample TD: = S02 Preparation batch #: 00105277
Matrix: WATER Assay baich i 0017513Y
Collected: - 2013-10:25 09:26 EDT A
Sampls type: SAM NAREL H-EICIROM
Dryiwet wslc’ht N/A SPE N
3 N, DUP
Commént:- WA
COUNTING INFORMATION
Date and time Duiation (min) a
11/25/2013 17:04 1000.0
" ANALYTICAL RESULTS
— : e

 Analyte Uncertainty MDC Unit

U234 _ Fe01 - 2401 | 1.0e01 POIL 11/25/2(013 17 04 CST

U235 ’ 299002 63002 | 11801 | PCUL 11/25/2013 17:04 CST

U238 | 5.54e-01 25601 92&—02 PCUL | 11/25/2013 17:04 CST

~ Réport: 1300090-U E Otiginal




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

SDG #1300090
SAMPLE ANALYSIS RER;{__}RT
Lab saniple #: B3.11219G 7 Amountanalyzed:  4.000e-01 L.
Clientsample ID: - 503 ' : Propdtation batch #: 00105272 -
Matrix: T WATER & ’ Assay bateh #: 0017572V
Collected; 2013-10-25 10:00 BDT Prep procedute: WA S
Saniple type: SAM : Analysismethod: = NAREL U-EICHROM
Dry/wet welght: N/A . Analyst; SFK IR
- Ash/dry weight: N/A QC type: ANA
Sainple description: N/A
Comment: N/A
| COUNTING INFORMATION
Date and time - Duraﬁq_;‘i_g{i_nji_l}' Tietector TD : Opefator
TEmB TG | wowo | Awe G
ANALYTICAL RESULTS
' £26 b
Analyte Activity Ungertainty MDC Tt Reference Date

T_723£t , 3.64e-03 4202 94e-02 PCI/L 11/25/2013 17:04 CST

U23s -4:36e-03 29e-02 | 8.1e-02 PCIL 11/25/2013 17:04 CST

U238 0.00¢+00 34e-02 | 83e-02 PCUL 11/25/2013 17:04 CST
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Report: 1300090-U - 8- |  Origindl




. U.S. ENVIRONMENTAL PROTECTION AGENCY
NATI@NAL ANAM’HCAL RADBQATION ENVIRONMENTAL LABORATORY

SAMPLE AN ALYSIS REPORT

* Tab sainp HREIIEL0Z e s o s Amannt analyzeds 4000001 T o e
Client §amiple ID: -~ §04* - ZPreparatmﬁbamh# 00105277
Matrix WATER : : # 0017572V
Collectzd: 2013-10-25 1028 EDT N/A -
Sample type: SAM NAREL U-BICHROM
Dryfwet weight: WA SPK
Ash/fdry welglit N/A ANA
Sample description: N/A g
Conmment: N/A

COUNTING INFORMAT[ON

Date and 1ime _ D_g_wjmn (mm} . - Detector D

Operator

112572013 17:04 100_9_ 0 AT R

AN ALYTICAL RESUL IS

. =2 .
Analyte . Activity 1. Unceriainty . MDC - Referefice Dats

UL | Mol | 560 | 8302 | POIL | AR IT 04 CRT
1235 .. © L70erd | 40001 | 88e02 ]  PCLL | 11352013 17:04C
W3s 337001 - | 8Ser00 | 73e0z | Pown | 1u250013 1F:04CST

Report: 1300090-U -9 : Original




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

SDG #1300069¢
SAMPLE ANALYSIS REPORT
Lab sample #: B3.11221A Amount analyzed:  4,000e-01 L
Client sample ID: 805 G Preparation batch #: 001035272
Matrix: WATER ' . Assay baich #: 0017572V
Colleeted: ~ 2013-1025 10;55 EDT" Prep procedwre: N/A
Sampletype: SAM . : Analysis'method:  NAREL U-EICHROM
Dry/wet weight: N/A Analyst: SPK .
Ash/dry weight: N/A, ’ QC type: ANA
Sample description: N/A o ‘
~ Comment: N/A
COUNTING INFORMATION
Date and time Durationy (mm) Detector ID Operator
11/25/2013 17:04 1000.0 _ AS65 . CEB
ANALYTICAL RESULTS
: _ =10 ' _
Awalyte Activity Uncertainty MDC Unit Reference Date

U234 T 29701 30et00 [ 1.5e-01 PCIL 11/25/2013 17:04 CST

U235 | 169100 43e01 - | L9e-01 PCIL 11/25/2013 17:04 CST

U238 2.90601 326400 | 17801 | . PCUL 11/25/2013 17:04 CST

Report: 1300090-U © -10- Original




U.S ENVIRONMENTAL P’RGTECTIUN AGENCY
NA'E‘E@NAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

SDG #1300090
SAMPLE ANALYSIES REPORT
. Labsample# o BRLZEB o Amount analyzed: - -2,000801 L cooome o
-Chentsample D S0s SR Preparation batch #; 00105372
N : WATER - - Assaybatch#: - 017272V
20131025 11:20 EDY Prep procedure: WA :
SAM Analysismeihod:  NAREL U- EICHROM
Dry:’wet welgh*i_': N/A S Analyst: 8PK
Ash/dry weight: N/A ' QCtype: ANA
Sample destiiption: /A
Comment: NA
COUNTING INF ORI\’IATIGN
_ : Pate and tiﬁ_le ~Duration (miin) - ‘ Detector ID Operamr_:
11252013 17:04 10000 ~ AS66 CEB
B ANALYH? ] CALRESULTS
- Analyte e AGHVIY Uncertamty MDC Unit Reference Date
U234 3278400 0 | 1.2e-01 PCIT, 11/25/2013 1704 CST
U235 1.73e-01 14601 1.6e-01 PCI/L 11/25/2013 17:04 CST
U238 3208400 | 5.4e0l 8.4e-02 PCI/L 11/25/2013 17:04 CST
Repott: 1300090-U S11- Original




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

SDG #1300090

Tab sample#: B3.11223¢ o Amount gnalyzed:  4.000e-01 L
Client sample1D: 807, . Preparation batch #: 0010527Z
WATER ) Assay bateh # 0017572V
2013-10-29 69:50 EDT Prep procedure:  N/A
[ B Analysis methed:  NARELU-EICHROM

Dryiwet weight: N/A - o Analyst: SPK
Ashidvy Weight: NA QCtype:r . ANA
Sample description: N/A ‘

Comment: . WA

COUNTING INFORMATION

. Datf_g;_j}_;liﬂ ti_l}_l'e Dutration: (tuin) ' Deli Operator

11/25/2013 17:04 1000.6 T &ser ] CEB

_ ANALVTICAT. RESULTS
- — vy | i Unit |  Reference Date

U234 | 3.68eH01 580100 | 75e02 |  BCUL | 112372013 17:04 CST
U235 1.87e+00 4401 | 90e:02 PCIL 11/25/2013 17:04 CST
U238 1 377et01 3.9¢400 | ¢ PCIL | 41/25/2013 17:04 CST
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Report: 1300090-U -12 - , Original




: U.S: ENVIRONMENTAL PROTECTION AGENCY )
NATIONAL ANALYTICAE. RADIATION ENVR@NYKENT AL LAB@RAT@RY

: SDG #1300090
SAMPLE ANALYSIS REPORT
Lab sampledt v+ B3 224D i e e - Amounk analyzed: - 4,000
Chent sample T0D; 508 Preparation batch#: 0 -
Meatrix: WATER - Assay batch #; DOLYSTZV
Collected: 1 2013-18-29 1020 EDT Prep procedure: NIA
Sample type: SAM B Analysis method:  NAREL U-E[CHROM
Dry/wot weight: WA S Analyst: SPK
Ash/dry weight: N/A - QC typer ANA
Satiple degeription:  N/A : :
Conunent; NA
COUNTING INFORMATION |
Date and time Dumtlon (min) Detector ID " Operator
11/25/201317:04 1000.0 AS68 CEB

ANALYTICAL RESULTS

_ 26 - _
Activity - Uncertainty MDC - Unit Reference Date
3.886+01 . | 42e+00 83e-02 | PCIL 11252013 17:04 CST
1.81e+00 ¢ 44801 8.1e-02 PCIL 11/25/2013 17:04-C8T
4.05¢+01 4,3e+00 6.7e-02 PCI/L 11/25/2013 17:04 CST

Repofc 1300090-U 13- o ‘ Otiginal




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

SDG #1300050
SAMPLE, ANALYSIS REPORT

Lab sample #: P3.112258 . Amount analyzed:  4.0006:01 L
‘Cligiit fample 1D Pos ‘ Preparation batch #: 00105277
Eattiz: ' WATER " Assay batch#: DOLTSTI2V
Colleoted: 2013-10-25 10:20 EDT Prep procedure; '
Samgpletype: =~ SAM. ’ Analysis inethod:
Dryfwét weighti WA Analyst;
Ash/dry weighi: NA QCtype: ANA
Sample deseription;  NA '

Comment: NYA.

NAREL U-BICHROM

COUNTING INFORMATION

" Date and time . Durstion {nin) ~ Detector ID : Operator
111252013 17:04 10000 T ASe9 - CEB

ANALVTICAL RESULTS

Analyte | Activity et MD(C Unit Reference Date

U234 3.69e+01 5.86100° | 7.3002 PCI/L 11/25/2013 17:04 CST
U235 1.64e+00 39601 | 71602 PO, 11/25/2613 17:04 CST
U238 3.62¢+01 3.7+00 82¢02 | PCUL 11/25/2013 17:04 CST

Report: 1300090-U7 _. ' -14 - Origipal




RN 1 S:_ENVIRONMENTAL PR@TECTI@N AGENCY -
NATE@NAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

LCS»O{}679390W

"~ Labsamplef: ™ * Amout analyzed 1Lo00e0D SAMP
Client sample ID:  N/A Pr epara‘tmn batch #: 0010527Z
Matrix: N/A : 0017572V
Collected: NA Prep P ocedare: WA
Sample type: WA Analysis method:  NAREL U-EICHROM ..
Diy/wet weight: N/A Analyst: SPK
Ash/Gry weight: A QC type: LCS
Semple description:  WN/A
Couiment: N/A
COUNTING INFORMATION
 Date and time  Duration (min) Detector 1. 'Operaf‘é'f.-:
,_l_‘ll_fz_ﬁf_?()l? 1_:7:04 1600.0 : ASTO ‘CEB
ANALYTECAL RESULTS
 ®20 g |
Analyte : 1 Unceértainty” MDC Afnit- - Refereics Date
(575 D 2.6e-01 22602 11/25/201317:04 CST
U235 SAe-02 . | 2:66:02 11£25/2013 17:04 CST |
U238 2.20e+00 2:6e-01 - | 2.7e02 : 11;25/2013 19:04 CST
Report: 1300090-U ~15- Original




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

SDG #1300090
' SAMPLE ANALYSIS REPORT
Lab sample#  RBK-0067938913 Amount analyzed:  1.000e+00 SAME -
Client sample ID:"  N/A B Preparation bafch # 00105277
Matrix: O N/A : Assay batch #: 017572V -
Collected: N/A : . Prepprocedure;  N/A o
Sample type: N/A . . Analysis method:  NAREL U-EICHROM
Dry/wet weight: - N/A Analyst: SPK L
Ash/dry weight: N/A ‘ ' QC type: RBK
Sample deseription:  NfA '
Commenit: N/A
COUNTING INFORMATION
Date and time Duration (i) _ DetectorID Operator
1172572013 17:04. 10000 T TAsTI CEB
ANALYTICAL RESULTS
- +2ig ' :
 Analyte _ Activity Unceitainty MDC Unit |  Reforence Date
U234 © 574603 17202 3.3e:02 PCI 11/25/2013 17:04 CST
U235 4.136-03 L5e02 | 3.1e-02 PCI 11/25/2013 17:04 CST
U238 . 1.95e-02 2.2e-02 33e02 PCI 11/25/2013 17:04 CST

Report: 1300090-U | -16- | Otiginal




U.S. ENVIRONMENTAL PR@TEC‘I{_‘EON AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

SDG 1300090
PREPARATION BATCH SUMMARY
‘Preparation batch #: 0010527Z
Analysisméthod; ~  NAREL U-EICHROM
Proparation procedure:  N/A
) QC _ *2 0 _
NARBL Seiniple # Ciient Sample ID Anslysis # Type Yield | TUncerainty | Analyst
B31I217E RO1 00677695C 5633% | 5.63% SPE
B3.11218F 502 0067T701G 1 9087% | 751% SPE
- B3A1218F S02 | 00679391% | DUP 04.87% | 826 % SPK
- B3.11219G 503 ¥ 00677707 | 6558%1637% ] osek
B3112207 | so4 : 006777151 56.78% ) 5.66 % SPK.
B3.H221A 805 00677719T : 49.12% | 497 % SPK
B3112278 S06 00677725 80.53% | 7.07 % SPE.
IBiie - 807 ] 00677731N 5282% | 520% SPK
"B3.11224D 508 - 006737V | 4765% ) 485% SPK .
B3.11225E C | how 006777431 5509 9% | 5.37 % SPK
LESQ067T9380W + | 60679390W | LCS. 75.61% | 6.77% SPK
RBK-00679389D # 00679389D | RBK | 7493% |683% SPK.

ked with an asterlsk are notin this sample delivery gtoup but were analyzed with it Tor OC pumposes.

QC RESULTS FOR BATCH 00105277

oc
WARE] Satitple # igrpe Analyte | %R RPD z Bvaluation
B3.I12IRF pup | U234 36.1 -194 PASS
B3.11218F pur | U23s 169.0 “173 PASS
B3.i12i8r 00679391X | DUP | U238 _ 77 BAD PASS
| TiCS-00679390W 00679390W | LCS { U232 1118 177 BASS
LCS-00679300W 00679300W | LCS | U235 145.4 : B Fi | PASS
LCS00679350W 0D679390W | LCS | U238 107813 . ©120 FASS
RBE-00679389D 086793800 | RBK | U234 PASS
-00675389D 006793890 | RBK | U235 N PASS
RER-006793890) 006793890 | RBK | U238 ¥ ' PASS

Report: 1300090-U0 7 Original



U.S.ENVIRONMENTAL PROTECTION AGENCY
. NATIONAL ANALYTICAL RAPIATION ENVIRONMENTAL LABORATORY
' 540 S. MORRIFS AVE,, MONTGOMERY, ALL 36115
TH ANALYSES

REP@RT OF SAMPLE DELIVERY GROUP #1300090

Projestt  Region 5 - BASF Corp, Cleveland, OF

Analys1s method Aetinides (Thorinm) by Exiraction Chromatography
] . 1300090-TH -
Original :
Dute :eported 12/12/2013

Total pages in report: 17

SAMPLES

. NARTL - : _ Hate Dité
Sample # ‘Client Sample YD Loknfion .- Blatrix Callected Recelved
"B3.112I7E [ ROL DH:CLEVELAND o b WATER. 1072572013 | 10/302013
B311218F | s02 AP WATER 1072312013 | 193012013
Bh11219G | sO3 D WATER 102572033 | 10/302013
B31l220Z | so1 S GH.CLBVELAND - WATER | topseo1s 1 10302013
B311221A | 803 OH:CLEVELAND - WATER 10/25/2013 [ 10/30/20%3
BIB | 506 : ‘GHCIBVELAND WATER . 1 107250013 | 10302013
B311523C | SO7 OH:CLEVELAND WATER | 102002013 | 10402013
B3.12MD | 502 : OH:CLEVELAND WATEE 10729213 | 10/30/2013
B3A1235E | BOY OHECLEVELAND VWATER 1012972013 1 10302013

EXCEPTIONS

1. Packaging and shipping
2. Doeumentation—
sample tags hut wer t recordeci oil the sample containexs.

3. Sample preparvation —Samples were notpreserved in the field. NAREL preserved the sanples wrth niirie acid
foapHof 2.

—"No pi: oblems were observed

4. Analysis - No problems were encolinteied.
5. Holding times — Koholding times were §pecified,

QUALITY CONTROL
1. QC samples — Al QC analysis resulis met NAREL acceptanes.criteria.
2, Yields - All chemical yields.were within accgptance linis.
3.

Instrumenis — Response and backg1 oumnd checks for all mstiuments used i these analyses met NARBL
acceptance criferia. :

Repoit: 1300090-TH - “1- S  Original



ACCREDITATION

All analyses ineluded in this data packafre ave Hrtl edltee;[ by the Oregon Envircumental
Laboratory Acsreﬁltatmﬁ Pio gram SRELAP) to the TNI stindard.

CERTIFICATION

Quality Assurances Proj

T Gertify that this data report complies with the ferms and conditions.of
zetl by the Dhireetoralt

noted above, Release of the data contained in this repott Has been &

Environmental Rudioanalytical Lahoratory Scienice and the NAREL Onality Assurance Mpizger, 0 th csignees,

a3 veriﬁecf b}f the following signatures. : .
MWM Rl
a:y F. Wigdom Lo Date

Quahty Assumme Wanager, NAREL

2230

Date

decior; Center for:Enwmnmenta Radioanalytical
Laboratmy Seigiice o

Original

[
i
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GENERAL INFORMATION

SAI\/IPLE TYPES

BLD Blinq sample
FBE. Field blank
SAM - Normal sewiple
ANA i Nommal afiglysis .
Dbup Laboratory duplicate .
LCS Laboratory contral sa‘tri'ple or blank spike
MS- Matrix spike
MsSD Matrix spike 't Icate (not currentiy analyzed)
RBK. . -Method blank -
STD Extérnal standard (used for ®*Ra y;eld deteﬂnmatien)

| - QUALITY TN INDICATORS
RED Relative Percent D1£ference
YR o - Percent Recovery - :
VAN _ Numbm of standard éematmns by w]uch a QC meagirement d]ﬁ‘ers ﬁom the expected vahie

RADIOCI[BMICAL DATA

Rﬂdmche::mcﬂl analyses usually require tha subtractioh df an instniivent backgrotnd meagurement result fmm 2 gross
sampls measurertient result. Both values are positive, but when the sample activity is low, random variations fnthe
two measuxemems cATt canise the gross value to be less than the background, resulting in'a i _easured o
zero. Although negative activities have no physical significance, they dohave statistical importance, 4s:f0r example
in the ovaluation of trends or the comparison of two groups of samples.,

To ths extent pracﬂcal 1t isthe Pohcy of NAREL to reportresulidas generated whether posmve negahve or Zero,

-conceniration (N[DC) The meastitement 1esu1i uncertainty, and MDC are always éxpressed in the same umt of
measurement,

EVALUATION OF QC ANALYSES

A miethod blank result is considered unacceptable if it is more than 3 stapdard deviations below zero or more than 3
standard deviations above @ predetermined upper conirol fimit. For soine analyses NAREL has set the upper control
Hrnitat zero, For others the control linit is a small pesitive nunibex.

NAREL évaluases the results of duplicate and §jike analyses-using “Z scores.” A Z score is the number of standard
des 115 by Whmh the QC result differs from its ideal valie. Generally the scores considered acceptable ifits
aly soiute value is'not greater than 3. ]

- The Zscors fora spiked sample is computed by dividing the difference between the measured value and the target
value by the combined standard uncertainty of the difference. The Z score for a duplicate analysis:is cemputed by
dividing the difference between the two measured values by the combined standard uncertainty of the difference.
NAREL reports the “relative percent differérice;” 0t RPD, between dup}icate» results and the “percent xecovery,” ox
%aR, for spiked analyses, but does not use these values for eviluation 0f most analyses, An exception is the use of

YR i the'evaluation of goss alpha matrix spike vesults. A g¥oss alpha matrix splke rezult is cofsidered acceptable if
either 7] <3 or 60 < %R £ 110.

Report: 1300090—TH ‘ -3~ 011gmal



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

SDG #1300090
ANALYSIS SUMMARY
Amalysismethod:  NAREL TH-BICHROM
Title: Actinides (Thorjum) by Bxtraction Chromatography
1 - QC ' Date B2 enaraﬁon Assay
NAREL Sample # | Client Sample 1D Type Completed 'Batch # Batch #

1 B3.11217E RO ] 11572013 | 0010525X | 00175710
B3.11218F 502 | 117272013 | 0010525X | 00175710
B3.11218F S0z - DUP | 117272013 | 4010525X | 00175710
B3i11219G - lsm 41/27/2013 | 0010525X | 00175710
B3.11220Z 504 LI/27/2013 | 0010525X | 00175718
B3,11221A 805 | 11272013 | Gotas2sx | 00175710
B3.112221 806 11272013 100105258 | 00175710
B3.1i223C 0 [807 11/27/2013 [ 0010525% | 00175710

{ B3.11224D S08 : 11272013 | 0010525X | 00175710 |

| B3.112258 Do9 : . 11272013 | 0010525X. | 001757107 |
LCS-00679285W * LCS | 11/27/2013 | 0010525X. | 00175710
RBK-00679284V % | CRBK | 11272013 | 0010525X | 00175710

* Samples marked with an astsnsk are- not n thls sample delivery group but were analyzed wnﬂ1 it for QC puposes,
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U.S ENWR@MNTAL PROTECTION AGENCY .
NATEONAL ANALYTECAL RABIATR@N ENV[RONMENTAL LAB ORATORY

_ SDG #1300090
SAMPLE ANALYSIS REPORT
- Lab-sampls #: BILI2UTE  vime s » - . JAmount anglyzed: 4000801 Lot oo
Client sample 11> RO : _ Preparation batch #; 0010525X
Mairix: WATER. o Assay batch#; -~ 00175710
Collected: - - 2013-10-25 08:10 EDT Prep procedire: NA:
Sample type SAM. Analysis method:  NAREL TH- EICHROM
Dry/wet weight: N/A ' ' Anatyst: SPK
Ash/dry weight: A QC type: ANA
Sample descriptions  N/A
Coment: N/A
 COUNTING INFORMATION
Date and time o Duratmn {min) .: Detecter ID
11/26/2013 15:38 1000.0 L. ABSo

ANALYTICAL RESULTS
[ *3s .” . _ _
Activity )} Uncerfainty MDC - Unit ~ Reference Date
0.006+00 55602 | L3e0l PCUL | 1172272013 11:00 CST
2.94e-02 60602 | 1.l1e01 . PCIL 11/22/2013 11:00 CST
0,006+00  2/7e02 63802 | PCIL 11/22/2013 11:00 CST
418603 - 3.8e402 87e02 |  BCIL 11/22/2013 11:00 CST

Report: 1300090-TH -5- ' | * Original




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

Lab sample #:
Client satiple 1D;
Matiix:

Collected:

Sample type:
Diy/wet weight:
Ash/dry weight:
Sample description:
Comment:

502

SDG #1300090
SAMPLE ANALYSIS REPORT

B3.11218F

25 09:26 EDT

N/A

Amount analyzed:
Preparation batch #:
Assay batch#:
Prep procedure;
Analysis method:

© Analyst:

QC type:

COUNTING INFORMATION

2,000e-01 L

0010525X

00175710

N/A

NAREL TH-EICHROM .
SPK S

ANA

Date and time

Di_.lraﬁfiﬁ (mil_}) _

Detector 13

Operator

11/26/2013 15:38

10000

AT

JEA

ANALYTICAL RESULTS

£26

Analyle Unit Reforerice Date

 Activity

) Unecertainty

11/22/2613 11:00 CST
11/22/2013-11:00 CST
11/22/2013 11:00 CST
11/22/2013 11:00 CST

" B.6e07
1.08-01
3.6e-02
§3e-02

Th227
Th228%
Th230
232

0.00e+00

PCHL .
PCI/L
POTAL
PCI/L

Report: 1300090-TH Original




U.5. ENVIRUNMENTAL PROTECTION AGENCY . ..
- NATIONAL ANALVTICAL RADIATION ENWRONMENTAL LABORAT@RY

SDG #13{50{]93 _
SAMPLE ANALYSIS REPORT
Labsampled: - B3.LI2ISE - - ----. Amourbasslyzed:. 2.000e01L
_ ClientsampleID:  SOZ Preparation batch #: 0010525X
Matiix: WATER - g Assay batch #: 00175710
Collegted: 2013-1025 09:26 EDT Prep procedure;  W/A
Sample type: SAM Analysis method:  NAREL TH- EICI—IROM
DBry/wef weight: /A ‘ Analyst: SPK.
Ash/dry weight: NA ' QC type: Bup
Sample description: NfA ' ‘
Comuent: N/A
e v COUNTING INFORMATION
. Dateand time - ) - . Dur;_ltibn (i} - _ :-.D_e;(;:ctpr 13 I Oper;ltor
- 11/26/2013 1538 - 10000 ' Asgy ~ JEA
ANALYTICAL RESULTS
o +206
Anatyte - Activity Uncertainty | MDC Unit - Reference Date

Th227 0e-02  } 7302 2.0e-01 | = FCIL 11/22/2013 1100 CST

Th228 1.07e-01 12601 | 2.0e-01 PCUL. | 11/2202013 11:00 CST

Th230 0.00e+00 3ide 1 8ge02 PCUL 11/22/2013 11:00 CST

; --Th232 : TA4e02 - 80807 | D.ge2 PCIL | 11/22/2013 £1:00 CST

* Report: 1300090-TH 57 - | Original



U.S. ENVIRONMENTAL PROTECTION AGENCY'
NATIONAL ANALYTICAL RADIATION ENV]RONMENTAL LAB ORAT()RY

SDG #1300090
SAMPLE ANALYSIS REPORT
Lab sample #: B3:11219G . Amount analyzed:  4.000e-01 L
. Client sample ID: §0O3 C Preparation batch #: 0010525X

Matrix: WATER g Assay batch #: 00175710
Collected: 2013-10-25 10:00 EDT - Prép procedure: N/A
Sample type: SAM Andlysis method:  NAREIL TH- EICHROM
Dry/fwet weight: N/A o ‘ Analyst: SPK
Ash/dry weight: N/A QC type: ANA
Sample description; N/A ‘
Conmyent: N/A

| COUNTING INFORMATION

Date and-time _ Duration {inin) D;atectqri[_)_ ' . Op@i’_?—f@l‘
11/26/2013 15:38 1000.0 AS97 JBA
. AN@LY’I‘_I;CAL_RESULTS
Amnalyte Actmty - Uncertamty MDC Uit Refoiciics Date

Th227 ' 243¢-02° 71602 1.2e61 | . PCUL 11}22/2013 i1:00 CST

Tha28 106001 80e02 . | 89¢02 | PCIL

Th230 ~7 84603 2. 7e02 8.2z POVL

11232 ~1.83e:03. | 27e02 | B.1e-02 PCUL

Report: 1300090-TH -8- Original




U.S. ENVIRONMENTAL PROTECTION AGENCY 7
 NATIONAL ANALVTICAL RADIATION ENVIRONMENTAL LABORATORY

: SDG #1300090
SAMPLE ANALYSIS REPORT
. Labsagmple#: - o4 B3II220Z. e -y . Amount analyzéd:,. 4.(}0’§e~01"L.
Clientsample TD: . 804 . Preparation batch #; 0010525%
Maitrix: WATER . o Assay batch #: _ 00175710
lollected: ©. 2013-10-25 10:28 BT - ) Prep procedure: /A
Samaple type: SAM Analysis method:  NAREL TH-EICHROM
Dryfwet weighi: N/A ' Analyst: ABPE s
Ash/dry weight= N/A QC type: ANA
Sample deseription: /A :
Cormmaiit: A
COUNTING INFORMATION
-..-Dﬁf.e:.ﬁndtime 1 Duraﬁél%'(mjn} Deféﬁ';orID . : :561)6_1‘5,1201'
11/26/2013 1538 .| 10600 © AsH9 JEA
ANALYTICAL RESULTS
Analyte Activity . Unit Reference Dato
Th227 0.00e+00 PCUL | 11/22/2013 11:00 CST
'Th228 8.65¢-02 PCI/L 11/22/2013 11:00 CST
Th230 -3.08e-03 PCI/L 11/22/2013 11:00 CST
Th232 9.23e-03 PCLL. - | 11/22/2013 11:00 CST

Report: 1306090-TH ~9- | Original




o U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONVENT

. SDE#1300090
SAMPLE ANALYSIS REPORT

Lahsample#: - B3.1221A : Aitigunt anal
Clientsample ID:: SO5 Preparation 0010525%

Matrix: WATER Assay baich 00175710

Collected: 2013-1025 10:55 DT . Prep procedufe: . N/A :
Sauip SAM Analysis method: = NAREL TH-EICHROM
Dry/wetweight: -~ N/A Analyst: SPK. C
Ashi/dey weéight: N/A. _ ’ QC type: ANA

Bample deseription:  N/A

Commeni: N/A

v 4000601 T

COUNTING INFORMATION

Duration (min} Defectc__r’ ID N Operator
10000 ASTOL . . | TIBA

ANALYTICAL RESULTS

Analyte Agtivity MDC
Th227 - - 136802 | 14601
: 858002, 6.1e-02
6.58¢-03 1 29:02 6.1e-02

0006400 | 3.16:02 7.5¢-02

Reference Date
11/22/2013 11:00 CST
11/22/2013 11:00 CST
11/22/2013 1.1:00 CST
11/22/2013 11:00 CST |

L

Repott: 1300090-TH -10- - Original



- 1.5, ENV[RONNEENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RABDIATION ENVIRONMENTAL LABORAT@RY

_ SDG #1 _0990
SAMPLE ANALYSIS REPGRT
© - Labsample#: - --- B3:11222B -+ .o+ oo o Amountanalyzed:  2.000e-01 L- .
Client smople D! 506 : Preparation batch #: 0010525%
Matrix® WATER L Assay batch # 00175710
Gollected: - -2013-10:25 11:20 EDT . Prep procedure: N/A )
Sample type SAM o ’ Analysismethod:  NAREL THA EICI{ROM
Dry/fwet wej ight: NA - Analyst: ) SPK,
Ash/dry weight: N/A QC type: ANA
Sample desciiption: WA :
Comment: - NA
COUNTING INFORMATION
Dife and time - | Diration (min) Detector_ID i Operator
11/26/2013 15:38 1600.0 - T AST04 ' TBA
- ANALYTICAL RESULTS
L - £26 _ i _
Analyte. Activity Unicettainty MDC Unit - |~ Reference Date
. .Th227 F44e-02 | 12601 3.6e-01 L RCUL | 11/22/2013 11:00 CST

Th228 0:00et00 | 1d4e01 | 3.0e01 PO 11/22/2013 11:00 €ST

Th230 oche6e02 . | 58e02 | 1701 PCUL | 11/22/2015 11:00 CST

Th232 | 249602 72602 12601 PCUL 11/22/2013 113
Report: 1300090-TH -11- Original




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

. SDG #1300090
' SAMPLE ANALYSIS REPORT

Lab sample #: B3.11223C ) Arcotnt analyzed:  4:000e01L . -

Cliert sampleID:  SO7 Preparation batch#: 0010525%X  ~

Matrix: WATER Assay batch #: 0175710 -

Colécted: 2013-10-29 09:50 EDT Prep procedure: - N/A :
Saniple type: SAM Andlysis method; - NAREL TH-EICHROM
Dryiwet weight: N/A : Analyst: SPK

Ashfdry weight: N/A QC type: ANA-

Sample descriptions  N/A . :

Comment: N/A

COUNTING INFORMATION

Date and time . Dugation (min'") ' Detector ID “Operator

- 11/26/201315:38 1000.0 . AS121 . UIBA

ANALYTICAL RESULTS

L% N
Analyte Activity | Upearfainty | MDC nit Reference Date

. Th227 | 060er00 3.8¢-02 9.0e-02 PCI/L 1172212013 11:00 CST
CTh228 L3e0l ¢ | 71e02 | 79002 PCUL | 112212013 11:00 CST
" Th230 1.446-02 30602 | 53602 | PCUL 11/22/2013 11:00 CST

Th232 8.65¢-03 25602 | 43e02 | PCUL | 117222013 12:00 CST

Report: 1300090-TH | -12- B Original




MENTAL PROTECTION AGENCY

NATIONAL ANALYTICAL RADIATION ENVIRONMENTAT, LABQRATORY

SDG#I300090

Labsamhple#:- » BRAI224D e e
Client sample ID: ~ SO8 Preparation batch #; (010525X

Matrix: WATER . . Assaybatch#: 00175710

Collgcted: 2013-10-29 10:20 EDE Prepprocedure: W/A o
Sample type: SAM Analysis method:  NAREL TH-RICHROM
Dry/wet weight: NiA Analyst: SPK o
Ash/dey weight: N/A QC type: ANA

Sample description:  N/A ) :

Comment: T N/A

Amontt analyzed: . - 4.000e-01 1, - -

Date and %i_lne : Duration (min) Détector o - Operator
11/26/2013 1538 1000.0 Az FEA

ANALXTICAL RESULTS

. +*2a . '
Analyte Aciifity | Uncertainty | MDC Unit Reference Date
Th227 - 574003 | 53e02 | 12¢01 PCIL 11/22/2013 11:00 CST
Th228 7.52e02 . | 60e02 | 76002 PCIL 11/22/2013 1 1:00 C
D oThe30 0.006+00 18602 42602 PCIL
Crh2sz L 58503 | 28e02 | 5.de02 PCIL

Report: 1300090-TH ~13 - ' Or 1gm A




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIGNAL AN, ALYTICAL RA})IATION ENVIRONMENTAL LABORATORY

SDG #1300090

SAMPLE ANALYSIS REPORT
Tabsample#: . B3.11225E o Aniount analyzed;  4.000e-01 L
Client sample it - D0% o : Preparation batch # 00105235
Matrix; WATER - T Assay batch #; 00175710
Collected: © 2013-10429 10:20° EDT Prep procedurre: N/A
Sampletype: - SAM Analysis miethod:  NAREL TH EICI—Z&OM
Dry/wet weighi: N/A Analyst: SPK
Ash/dry weighi: NA ' ' © QCiype: ANA
Sample description: /A :
Commisnt N/A

COUNTING INFORMATION

Date andtime Duration (ﬁlin} _ Detector ID o ' Operator

11/26/2013 15:38 1000.0 o ASI>3 L IBA
ANALYTICAL RESULTS
: T30 .

Analyte . Activity - Uncertainty | MDC ~ Unit ~ Reference Date
Th227 \ -5.85e-03 39e-02 1} 1.1e:01 PCIL. :11122/2013 11:00 CST
Th228 7.38¢-02 67e02 | 9.8e02 PCIL | 11/22/2013 11:00CST
Th230 0.00e+00 L8e-02 [ #3e-02 PCIL | 11£22/2013 11:00 CST
Th232 | 000et00 ] 18e02 | 42e-02 ]  PCIL 11/22/2013 11:00 CST

Report: 1300090-TH -14 - _ , Original




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

| SDG #1300090
SAMPILE ANALYSIS REPORY
1.ab saiiple #: --LGS-00679285W e -+ Amount analyzed: - :.:1.0(}06+(_)04SA1V1:P~-
Clientsample ID; ~ N/A Preparation batch#: 0010525X
Matgix: /A Assay batch#: 00175710
Collected: - NA Prep procedurs: N/A s
Sample fypet WA Aralysisimethod:  NAREL TH-EICHROM
‘Pryiwet weichi: WA ' Analyst: SPK
Ash/dry weight: N/A QCtype: LCs
Sample description: N/A.
Caininent: WA
COUNTING INFORMATION
Da_t__erantl_i;im?_ - Duration {min) " Detector ID ‘ ' Operator -
11/26/2013 15:38 10000 - ASIZ4 ‘ JEA
: ANALYTICAL RESULTS.
Analyte Activity Uncertainty |- MDC - s Umit Referencs Date.

B 27 -2.03e-03 14e-07 3802 | . PCI o] 11/22/2013 11:00 CST

. Th228 . 179e02 | 1702 | 23e02 | PCL 11/22/2013 11:00 CST

L -Th230 . 2:00e+00 £8¢-01 1.8¢-02 PCI 11/22/2013 11:00 CST

Th232 2.97¢-03 11e02 | 22002 “PCI |- 11/22/2013 11:00 CST

Report: 1300090-TH . -15- Original




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

SDG #1300090
SAMPLE AN -ALYSIS REPORT

RBE-00679284V Amotmtedalyzed: 1.000e+00 SAMP

N/A Preparationbatch #: 0010525X

WA R Assay batch #: 00175710

E N/A Prep procedurs: N/A .
Sample type NfA Analysis fuéthed;  NAREL THEICHROM
Dryfwef weightt WA, 7 ' Analyst: SPK

Ash/dry weight: N/A QC4ype: RBK

Sample description: N/A. ' -

Commesit: N/A

COUNT]NG INFORIWATION

Dafeandiime 1 Duration (mm) Detectorﬂ) © Operator.

1620131538 - [ 7 10000 D ASIZS T IEA

ANALYTICAL RESULTS
T e e
_ Amalyte Activiy Uncertainty MDC Unit Reference Date

BTk | 21003 14e-09 3.9¢-02 PCT 11/22/2013 11:00 CST
Th228 R 2.68:02 PCI 11/22/2013 11:00 CST
Th230 1.5e:02 PCI 11/22/2013 11:00 CST

- Th232 1 203003 19602 | Bl 11/22/2013 11:00 CST

Report: 1300090-TT1 -16- _. Original



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

SDG 1300090
PREPARATION BATCH SUMMARY

Priparation baich #: 0010525% )
~Analysis method: - NAREL TH-RICHROM
Preparation procedore:  N/A

: )C :

1 NAREL Sample # Client Sasmple T _ Analysis # 1%136 Yietd | Uncertainly | Analyst
B3112178 RO1 7 D0677656D 59.18% | 2.15% 'SPK
B3, 11218F 802 B0677702H 9562% | 3.06% SPK
B3.11218F 502 | 006793932 | DUP 88.45% | 2.88 % SPE
B3.11219G S03 | 0067 7708P 60.25% { 2.17 % SPK.
B3.11220Z S04 00677714M 76.84% | 2.58 % SPK
B3.11221A 505 00677720K. - 72.68% § 247 % SPX
B3.112228 } 506 : OOGTTT26R:  5654% | 2.08% SPK
B3.11223C 507 GOGTTT32R 81.47% | 270% SPK.
B3.11224D 508 1 00677738W. 82.84% | 274 % SPK
B3.11225% nog: 006777440 81.59% | 274 % SPE.
LCS-D0679285V * 00679285W | LCS 96.90% | 3.13 % SPK
RBX-006792; 00679288V | RBK | 9319% | 3.00% SPK

* Samples marked withan asterisk are not int this sample Helivery grovup bui wers analyred with it For QC purposes.

QC RESULTS FOR BATCH 0010525X

C

NAREL Sample # Analygis # 'I%ga Analyte YR RPD Z Hvaluation
B3.11218F 006793932 | DUP | THR227 20001 w022 PASS
B3.11218F 006793932 | DUP | TH228 | : 581 - 008 PASS
B3.11218F _ 006793932 | DUP | TH230 © 2000 06l  PASS
B3.11218F 006793937 | TUP | TH232 . g1 | 083 PASS
| LCs-00679285W 00679285W | LS | TH230 99,1 0.20 PASS

| RRE-00675284V | 00679284V | RBK | TH227 J PASS
RBK:00679284V 00679284V | RBK | TH223 PASS
RBIC-00679284V 00679284V | RBK [ TH230 ‘PASS
RBK-00679284V 00679284V | RBK [ TH232 PASS

Report: 1300090-TH 17 Oxiginal



VS ENVIRONMENTAL PROTECTION AGENCY

NATIONAL ANALYTICAL RADIATION ENVIRONI\’EEWAL LABQRATGRY
540 S. MORRIS AVE., M@NTGOB@ERY AL 35115
o 26 ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #1300090

Project:

; IR mni BASE A1 -'___,eveIand,
Analysis mefliod: High-Activity Samples
Report 1Dz 1300090-RA226 : o
Report iypa: Origiial
Date feported: . - 32/16:?2013

Total pages in report; 21

NAREL . - Date. | Dby
Samife# | ClientSamyple 1D Tocation Matrix Colletted |
B3.112178 ~ | ROI ' OH:CLEVELAND 10723/2013 1 10/30/2013

B3.11218F s02

107242013 | 10/20/2013
B3.I1219G | 803

10nsa01s | 10A0m0is |

B3.11220Z | S04 Fon .| OFCLEVELAND 107252013 | 103072013 .
- 1505 } OHCLEVELAND 102502013 | 1083072013
5§06 . OH:CLEVELAND 1072512083 | 10/30/2013

B3.11223E | 807
B3, 11224D | 508
B3.112258 | DO

1002972013 | J0A0/2013
102072013 1 103072013
107292013 | 103072813

EXCEPTIONS

1+ Packaging and shipping ~No prablems were observed. _
2. Pocumenidtion —The dates and tines of collection were fecorded on the chain of custody and the vemovable
sample tags bitere not recorded on the sample contairiers,

3. Sample preparation — Samples were not pzeservesd in the field. NAREL pwsewed the sanip]
toapHof2: ”

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

with witric acid .

QUALITY CONTROL
QC samples — All QC analysis results met NAREL dcueptauce criteria.
Yields — All chemical yields were within acceptance Himits,

3. TInstruments—Response end background checks for all instruments used in these analyses met NAREL
acceptance criteria.

b

‘Report: 1300090-RA226 1= I Original



ACCREDITATION

All amalyses tnctided in this data packdge sre aceredited by the Cregon B Enviia Em'l*mal
Eaboratory Acersditation Program {DR_ELAP} to the FINT standard.

CERTIFICATION

st ahﬁve Relsass of the data contained In this repodt has been authorized by the Director of the Céniter for
Enwrmmental Radivanalytical Laboratory Science and the MAREL Qualify Assurance Manager, or the d&&lgnees

T tertify that this data report complies with the terms and conditions of the Qualfty Assurance Project Plan, except as

as verified by the following sigoatures: L
\7 7 éw Y/, V4,

f’ Anl Mﬂry F. Wisdom * Date’
ify~ssurimce Maasger, NAREL

(22313

CY va White T ' Date
DirgCior, Center for Eﬂ‘hrc»nmenial Radtoanalytlcal
Lab oratory Science

. Original

Renort: 1300090-RA226 -2



GENERAL INFORMATION

BLD Blind sample

ERE Field blank
BAM- Normal sample
:  ANALYSIS QCTYPES .
ANA . et
. DUP Labaratory dup {icate
LCS Laboratory conitrol sample, or blank spike
M8 . Matrix spilce
MSD Matrix spike duplicate (not cmrently anaiyzed)
RBK. Method blaiik
STD .. Extemal standard (used for **Ra yield determination)
QUALITY INDICATORS
RED Relative Percent Difference
AR .Percent Recovery
Z Numbel of standard deviations by which a QC measurement differs fwm fhe expected value
RADIOCHEMICAL DATA

Radiochemical analyses usnally require the sub’a aétion of an instrament background rsasyrement resulf ﬁom a. gwss
sampie meaaurement result. Both valiges are p051 '_3 but when the Sample aCﬂVltY iy lowA random Vanattons EJ the

zero Although negatl\ra activities have no physmal significancs, i

o have statistical i Hﬂportance as for etample
inthe evaluatwn of trends or the comparison of two groups of §at|

To the extent p1actlca1 it is the policy of NAREL-t0 report results 5 generated, whether posmve nevatwe, OE-ZRTD,
‘togethér with the “2-sigme™ measurement undeitainty and a sample-specific estimate of the min i detectable:

concentration, (MDG). ‘The meastrerent resilt, iricertainty, and MDC are always expressed in the satte vnit of
measurement, -

- EVALUATION OF QC ANALY SES

A method bla.uk resultis consldewd unacceptable it ss mmore thau 3 standard t‘iewa’tmns below IO or miore tnan 3

lumt at zero; For othets the contral limit is a small posmve mrmbcr

NARFEL evaluates the results of duplicate and spike analyses using “Z scores.” A Z'score isthe nurnbér of statidard
deviations by which the QC result differs from its ideal value. Generaﬂy The score Is considered aceepighle i its
absolute yalus 18 ot greater than 3,

The Z score for'a spiked sample is computed by dividing the difference between the measmed yzlue ard the target
value by the comibined standard unckrfainty of the differétice. The Z score for a duplicate analysis is computed by
‘dividing the difference between the two easured valies by the combined standard uncertainty of the difference,

MNAREL reposts the “reldtive percé
%R, for spiked analyses, hut dog
%6R in the evaluation of gross alpha
either [4] < 3 or 60 < %R < 110,

différence)” ot RPD, between duplicate resuits and the “pergent tecovery,” Of
these values for evaluation of most analyses. An exception s the use of
X spike resulis. A ‘grosy alpha matrix s_plke resultis considered aceeptable if

[ E]
4

Report: 1300090-RA226 : - Original



Us. ENVIRONZWENTAL PROTECTION AGENCY
'NATIONAL ANALYTICAL RADIA ION ENVIRONMEN’IAL LABORATORY

SDG #1300000

ANALYSIS SUMMARY

Analysis method:  NAREL RA226-EICHROM

“Title: Radium-226 in Water! Rapid Method for High-Activity Samples
Date Prepitation Assay

NAREL Sample # - Client Sample ID Compieted,' Batch # | Baich #
B3.11217E - ROL { 127112013 | 0010575H 0017632P
B3.11218F 802 12/11/2013 | 0010575H 00176329
B3.11219G | 803 137112013 | 00105758 | £017632P
B3.11220Z SO4 _ 12/11/2013 | 0010575H 0017632P
B3.11220Z So4 pup 12/11/2013 | 0010575H 0017632P
B3.11221A 505 12/11/2013 | 0010575H 0017632P-
B3.11222B 506 | 12/12/2013° | 00105767 0017640P.
B3.11223C S07 ‘ 124122013 | 0010576] 0017640P
B3.11223C 807 DOP Y| 12122013 | 00105767 00176409
B3.11224D SG8 12/12/2013 | 00105767 0017540P
B3.11225E DO? 12/12/2013 | 00105764 | oo17640p

| LCS-006802337 * LCS 12/11/2013 | 0010575H | 0017632P
RBK-00580232Y *. RBK 12/11/2013 | 0010575H | 0017632
LCS-00680236C * LCS 12/12/2013 | 00105767 00176407
RBK-006802358 # RBK 12/12/2013 | 00105763 0017640P

* Samples marked with an astunsk are not in fhis’ sampla delivery group but were aralyzed with it for QC purposes.

Report: 1300090-RA226

Oﬁgi‘nal




: 0.5, EN WR@NWNTAL }?ROTECTION AGEN{Z'Y
NA.’E’I@NAL ANALYTICAL RADIATION ENVIR@NI\&ENTAL LABORATORY

SAME’ZLE ANALYSIS REPORT

 Labsample#: ... B3, 112178 - e Ameunt analyzed: - 2.000e-011
Client samiple TD:  RO1 S Preparation bat__'ch__’#: 091(}575__: ]
Matrix: WAT"ER S Assaybatch#: . 0017637P
Collected: 2013-10-25 08:10 EDT Prep procedure; A
Sample type: SAM Analysis method:  NAREL RA226-EICHROM
Dry/wet weight: N/A Analyst: i '
Ash/dry weight: NA QCtype: ANA
Samiple description: WA .
Comment: [:8
COUNTING INFORMATION
Date and time = Duration (min) - Detector ID " . Operator
12/10/2013 16223 . 10000 - Adl24 ) . CEB
ANALYTICAL RESULTS
’ | o ,
Analyte Activity Uncerfainty | MDC.- | - Reference Date
R4226 5.33¢-02 - 6.7ei02 9.0e-02 | “BC 12/09/2013 13:41 CST

Repoxt: 1300090-RA226 "3 Original




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

SBG #1300G90
SAMPLE ANALYSIS REPORT
Lab sample #: B3.11218F Amount analyzed:  2.000e-01 L
Client sample 1ID;. 502 ) Preparation batch #. 0010575H
Matrix: WATER, : Assay batch#: Q0176320 -
Collected: 2013- 1025 09 ’)6 EDT ‘ Prep procedure: N/A
Sample type:. SAM Analysis method;  NAREL RAZ26-EICHROM
Diryfwet weight: N/A ' Analyst; PH
Asli/dry weight: N/A QC type: ANA
‘Sample description: N/A '
Cormiventt: NIA
COUNTING INFORMATION
Date and time - ' :Dpiz_ition__(min) _ Datector ID Operator “
- 12/1012013 16:23 - 10009 ABI25 CEB
ANALYTICAL RESULTS
_ £2a : )
_ Analyte Activity Uncertataty MDC Unit _ Reference Date
~ Ra226 - 4.14e-01" 1,9¢-01 1.2¢-01 PCHL 12/69/2013 1345 CST

Report: 1300090-RA226 -6- o Original




NATEQNAL ANALYTICAL RAD

U.S. ENVIRONMENTAL PRD’EECTID ' GENCY

SAMPIE ANALYSIS REPORT

__;i@N ENVIRONMENTAL LABORATORY

Lab sample#: . ~B3.11219G - Amount analyzed: - 2. qoba_;oi'L :
Client samiple [D: - 803 | Preparation batch #: 001057511
Matrix;, WATER Assay batch #: 0017632P
Collected: 2013-10-2510:00 EDT Prep procedire: N/A
Sample type: SAM : Analysis method: NAREJ, RA.’226~EICHROM
Dry/wet weight: WA Afialyst: PH P
Ash/dry weight: N/A QC type: ANA
Sample description; WA
Comment: NIA
 COUNTING INFORMATION
Date and time Duratmn {min) Detector ID Operator
12/10/2013 16:23 10000 AS127 CEB
ANALYTICALRESULTS R
T _ =G
Analyte Acfivity Uneettalmy MBDG- _ 2]
Ra226" 1.03e-01 = |+ - RA4e02 " {- 9.5¢-02 PCI/L' 1 12/09/2013 13:56 €ST
Repoit: 1300090-RA226 =7 Otiginal




US EPA ARCHIVE DOCUMENT

Lab samnple #:
Client sample ID:
Matrids

Collected:

Sample type:
Dryfwet weight;
Ash/dry weight:
Sample description:
Cornnesit:

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

SDG

#1300090

- SAMPLE ANALYSIS REPORT

B3.11220%

S04

WATER
2013-10-25 1028 EDT

SAM

N/A
N/A

N/A
N/A

Amount andlyzed: . 2.000e-01 L.

Preparsiion baich #: 0010575H

Assay batch #; 0017632P

Prep procedurs: N/A !
Analysismethod:  NAREL RA226-BICHROM
Analyst: PH

QC type: ANA

COUNTING INFORMATION

Date aud thus

Duration (min)

Detector D -~ |~ Oparstor

12/16/2013 16:23

AS29 | CEB

Analyte

... ANALYTICAL RESULTS

+20

_Asivity | Unoertainty | MD

Unit . Reference Date

Ra226

(3201 | 3702 | 3

PCUL | 12/05/2013'13:54 CST

Report: 1300090-RA226

-8 . On'g:inal




Lo U.S. ENVIRONMENTAL PROTECTEON AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

| _:_SDG #1300090

Report: 1300090-RA226

SAMPLE ANALYSIS REPORT
© - Lab sample #: o BBAIZNZ Arnount a 000801 L.
Cliesit sample ID 804 Preparati __95'75}{ .
Matrix; WATER Assay batch C0176327
Collected: \2013-10-25710:28 EDT § WA
Satuple type: SAM NAREL RA226-BICHROM
Diyhwei weight: /A PH
Asgh/dry weight: N/A .Dbup
Sanple description: . /A
Cortnment: WA
COUNTING INF(}RMA.__? ON
Date and time Duratmn (mm) Qperator
" 12/10/2013 16223 1000.0 AS:ifS.G o  CEB
- ANALYTICAL RESULTS
+2.a : N o
Activity Unicertainty MDG it Reference Date ;
6.10e-02 T 65e02 | s1e02 PCUL | 12/09/2013 13:3

‘Original




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

) SDG #1300090
SAMPLE ANALYSIS REPORT
Lab sample #: B3,1221A Amonnt atialyzed:  2.000e-01L
CHent sample ID: - S03 . Preparation batch#: 001057310
Matrix: WATER Assaybatch#:  0017632P
Collected: 2013-10-25 10:55 EDT Prep procedare: - N/A R
Sample type: SAM . Analysis method: - NAREL RA226-EICHROM
Dry/wet weight: N/A . Analyst; PH -
Ash/dry weight; N/A - ; QC type: ANA
Semple description:  NA - - - ' -
Comment; N/A
COUNTING INFORMATION
Date and fimé Duration (mm) L Detector 1D . Operator
12/10/2013 16:23 10000 .. .. | AS131 ‘ CEB
ANALYTICAL RESULT‘S
‘ 26 ]
Analyte © Activity Uncertainty - | MDC Unit Reference Date
Ra226 - o L3701 | - 94602 || 92e02 PCUL 12/09/2013 14:02 CST
|

Report: 1300090-RA226 -10- ' Original




U.S. ENVIRGNN[ENTAL PROTECTION AGENCY
NATI@N Al AN ALYTICAL RADIATION ENVIRONMENTAL LABORATORY

SDG #1300090
SAMPLE ANALYSIS REPGRT
Lobsample# - “B1I222B.-....- . .. . . .Amountanalyzed: = 2.000e-01L:"
Cliont sample TD: 806- . _ Preparation batch #: 00105767
Matrix: WATER : : Assay batch # 00176400
Collected: 20615-10-25 11:20 EDT Prep procedure: N/A .
Sample type; SAM : . Analysismethed: NAREL RA226-FICHROM
Dry/wet weight: N/A ' Analyst: PH -
Ash/dry welght: A QCtype: ANA
Sample descripiidh N/A i :
Comment: N/A .
COUNTING MORMATION
Date and thve . Duratmu (mm : i Detectcr m : Gpe;.a“tcr
1120131629 | - 10000 0 ASE5 CEB

VALYTICAL RESULTS -

Gk Zen

:_:A;;:;aly’:e Acimty i)'mefcamty 1‘_./[[)(3 Unit Reference Date
Ra226. 796e-02 | 12001 ] 2.0¢-01 PCUL | 12/10/2013 12:49 CST |

Report: 1300000-RA226 11 - | . Original




U.S. ENWRONRIENTAL PROTECTION AGENCY
NATIGNAL ANALYTICAY. RADIATION ENVIRONIVIENTAL LABORATORY

SDG ??1300090
_ SAMPLE ANALYSIS REPORT
Lab séﬂ;plé-#: B3.11223C - Aimountandlyzed:  2.000e-01 1L
Client sémple ID: so7 | ' Preparation batch 2 0010576)
Mairix: - WATER - ) Assay batch # 0017640F
Collected: 2013-10-29-09:50 EDT Prep procedure: N/A _
Sample type; SAM Analysis methiod: © NAREL RAZ26-EICHROM
Dryfwet weight: N/A ER Analyst: FPH
Ash/dry weight N/A . QC type: ‘ ANA
Samiplé description; N/A e : '
Comment; N/A
CGUNTE‘JG INF ORMATION
_ e Duratmn (mim) : ' Detecter D Operator
12/11/2013 16:29 . 1000.0 ... AS6e CEBR
AN ALYTICAL_ RESULTS
. _ ' +2¢ | '
{7 Analyte Activity Uncértainty Unit Reference-Date
1. Ba226. 1.53e-01... |  1.0e-01 PCIL 12/10/2013 12:38 CST

Repott: 1300090-RA226 S12- - Original




: U.s. ENVIRONMENTAL PROTECTION AGENCY -
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

S5DG #130(369{}
SAMPLE ANALYSIS REPORT
Labsample#: . . .. B311223C ... . . - Amount anatyzed: | 2000601 L. ..~
Client:sample 10 807 Preparation batch #1,60165761
Matrix: WATER _ Assay batch #: . po17640P
Col e 2013-10-29 09250 ERT Prep procedure:  N/A '
: SAM Analysis method:  NARELRA226 EICHROM
D Ieet weight: " N/A Analyst: PH :
Ash/dry weight: NaA QCiype: DUP
‘Sanple description:  N/A
Commén: N/A

' COUNTING INFORMATION

‘Duraiion (]11111) . Detector ID Opelat:)r -
10000 TASGT TCEB
ANALYTICAL RESDITS
; &20 . -
Analyte” Activity - | Uncertainty MDC Vo Ung
Ra226 | 33402 | 6 99e-02 | PCUL

Repott: 1300090-RA226 - 13- © Ougimal



U.S, ENVIRONMENTAL PROTECTION AGENCY

NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY
| SDG #1300090
~ SAMPLE ANALYSIS REPORT

1.ab samgle #: B3,11224D Amount analyzed:  2.000e-01 L
Clignt sample ID: - 'SO8; : Preparation batch#: 001 05767
Matrix: WATER o Agzsay batch #; 0017640P
Callected: 201231029 10:20 FIXT Prep:procedure: A
* Sample type: A ‘ : Arnalysis method:  NAREL RAZ26-FICIIROM
Dry/wet weight: -Analyist; © OB
Asldry weight: QOC type: ANA
Sample description: N/A. ' :
Comimnent: N/A

COUNTING INFORMATION

Dateand time |

l'D.e"tector m Operator -
AS6R CEB

ANALYTICAL RESULTS

A _
Analyte Activity Uncertainty MBC |

Ra226 . 15601 | 1.leo0l Lie0l | °

Reference Date

12/10/2013 12:36 CST

Report: 1300090-RA226 | -14. Original




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

SDG #1360090
SAMPLE ANAL VSIS REPORT

B34122

SE v et oo+ Amountanalyzed: . 2.000e-0LL: ...
Lo Preparation batch #; 00105767

L Assay batch#: 0017640P

29 1020 EDT Prep procedure:  N/A ‘

AM Analysis method:  NAREL RA226-EICHROM
_ N/A ‘ Analyst: FH. :
Ash/dryweight: ~ N/A QC fype: s ANA
Sample description: N/A
Comment:. NA

Saitple ype:
Dryiwet weloht:

COUNTING INFORMATION

fi Date and time

Duration (min) Detector ID Operator

/1172013 1630 1000.0 AS69 Sl

ANALYTICAL RESULTS -
£ 2 T L.

Analyte Activity Uneertainty MDC Reference Date

Ra26 77002 8.5¢02 | 12e01 12/102013 12:32:CST

Report: 1300090-RA226 ' -15- Original



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADTATION ENVIRONMENTAY, LABORATORY

SDG #1300090
SAMPLE ANALYSIS REPORT
Lab sample #: LCS-00680233Z Amount analyzed: 10006100 SAMP
Client sampleID: /A Preparation batch # 0010575H
- Matrix: N/A : Assay'batch #: 0017632P-
Collected: N/A ' Frepprocedure:  N/A
Sample type: N/A . Adialysismethod:  NAREL RA226-BICHROM
Dry/wet weight: N/A : Analyst: PH
Ashidry weight: N/A QC type: LCS
Sample deseription:  N/A
Comment: N/A
COUNTING INFORMATION
n Date'::.ﬁnd time Dugation {min) _ Detector TD * Operator
12/10/2013 16:23 ’ 10000 . ~ f 0 ASI33 - CEB
ANALYTICAL RESULTS
Andlyte Activity | Uncerfainty |- MDC Unit : Reference Date
Ra226 33let00 | 31601 | 1702 PCI 12/09/2013 13:45 CST

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Report: 1300090-RA226 -16 - o Original






. U.5. ENVIRONMENTAL PROTECTION AGENCY |
NATFONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

. ShG #1399099
SAMPLE ANALYSIS REPORT
Lab sai‘_:_jiple#i e RBK 00689232Y ; S e cAgponnt analyzed . 1-;0095+00;SAMP~
Clientgample ID: -~ WA : Preparation batch #: 00105756
Mahrix: N/A oy Assay batch #: “0017632P
Collected: MA L - Prep procedure: WA
Sample type: NIA o Analysis method:  NAREL RA226-E{CHROM
Dry/wet weight: ™A : Amalyst: PH )
Ash/dry weight: NIA QCiype: RBK
Sample descriptions  N/A
Cominient: N/A
_ _ COUNTING [NFORMATION
© Date and fime - Du_,_r_g»i_lg_n (mm) " Detector TD . . Operator
12/10/2013.16:23 1000:0 AS134 - CER
ANALYTICAL RESULTS
, +2G . . ;
- Activity Uncertaingy | MDC Unit Reference Date
T 917e03 13602 | 19e02 PCI 12/09/2013 AL CST |

Report: 1300090-RA226 -17 - Original



U.S. ENVIRONN[ENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENV]RONMENTAL LABORATORY

SDG #1300890
SAMI’LE ANALYSIS REPORT
Lab sample #: LCS-00680236C Amoun‘z analyzed 1:000e+00 SAMP
Chientsample ID: -~ N/A SRR Preparation batch#: 0010576 :
Mateix: - N/A : . Assay balch #: 0017640P
Collected: - NIA ci Prep procedurer  N/A . o
Sanple type: WA Analysismethod:  NAREL RA226-EICHROM
Diy/wet weight: /A ' Analyst: PH
AshAdry weight: - N/A - QC type: LCS
Samiple deseription:  N/A ]
Comment: N/A
) 7 (‘OUNT[NG INFORNEATION
Date and fime Durauen (mm) DetectorID B ) Operator
12/11/2013 1630 | 10_@0.@ i - _ AS’II ; CEB
ANALYTICAL RESULTS
Analyte  Adtiviy Uﬁééﬁainty MDC Uit Reference Date
Ra226 3.21e+00 3.3e-01 3.0¢-02 PCI 12/10/2013 12:27C8T

Report: 1300090-RA226 -18- | " ... Orginal




: .8, ENVERONE@&NTAL PR@TEC’HON AGENCY
NATIONAL ANALYTICAL, RADIATI@N ENVIRONMENTAL LABORATORY

'SDG#I?&DQUQO N
SAMPLE. ANALYSIS REPORT
Leb sample#:* - -RBK-006802358 . oo . Amovntapalyzed: - 1.000e00 SAMP - ... ...
CHentsample ID: N/A Preparation batch #; 00105767
Matrix; NfA ’ Asgay batch#; 00176408 -
Collecied: - N/A ' o Prep procedure:  N/A
Sampletype: N/A ' e Analysismethod:  NAREL RAZZS-EICHROM'
Dryfwet weighk: N/A R Analyst: FH
Ash/dry weight: -~ N/A - QCtype: RBK
Sauriple 'description: N/A
 Comment: .. MNA
_ CCOUNTING INFORMATION _
Date and tims -D_c_lratiou {tnin) ‘Detector ID P Operator:. |
12/11/2013 16:30 ' 10000 . AS72 ~ CEB
MALYTICAL RESULT‘; N
] £2a " T
Analyte © o Activity Uncertainty MDC Unit Reterence Date
Ra226 | 59803 80e-03 | 2702 | PCI 12/10/2013 12:27 CST

Repoit: 1300090-RA226 19 » Originl




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATION AL éNALYTICAL RADIATION ENVIRONMENTAL LAB ORATORY

SDG 1360090
_ERE}_BARATION BATCII SUMMARY

Preparation batch #:
Analysis method: NAREL RAZ2I% EICHROM
Preparation procedure: N/A

‘ _ c &2 _
NAREL Sufple® | Client Sammple TD Analysis# T?(pa Yield Uncert;nty § Analyst
B3.112178 Tl RO 00677697 59.01% | B.509% CPH
1 B3.11218F 1 502 CG6T7703] TF047% | 652% | PH
B3.11219G 803 00677709Q 102:49 % |'8.:65% PH
B3.11220Z S04 006777 15N o B VAR _ PH
B3.11220Z S04 H0680231X § DUP 84.18% |:6:82% PH
B3.11221A S05 00677721L 33.99% 1686 % PH
LCS-006802337% 006802337, | 1.C3 8823% L 701% . [ PO
RBK- 0063[}2323(* - 00680232Y | RBE BL72% | 673 % PH

# Samples marked with an astv:nsk arg not i thls sa&np]c delivery gmup btxt wf:re analyzcd with it foi QC purposes.

QC RESULTS FOR BATCH' 9910575}1

NAREL.-Sample # Analysis # T?fpe Analyte: %R, RFD zZ Evaluafion
183112207 00680231X | DUP. | RAZ26 | . C 748 134 PASS
| 1.C5-00680233Z 006802332 Y982 037 PASS
REK:00680232Y 0630232y | RBK- | RA226 | . | pass

Report: 1300090-RA226 20 : Original




o U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY
SDG 1300090
PREPARATION BATCH SUMMARY

Preparation batch#: 00105767
Aralyilsmethod: - NARELRA226-EICHROM
Prepatation procecure:  N/A

E QC E

NAREL Sample# ClientSample D Anglysis # T?fpe Yield Usicertaingy | Anelyst
B3.11222B S06 G0677727T | 9131% | 7:62% PH

| B3.11223¢ 507 00677733Q. 90.83 % | 7.70 % PH
B1.11223¢ s07 00680234A. | DUP 80.53% | 751% PH
B3.11224D 508 00677739 82.79% | 7.25% | #1
B3.11225K Doy Q0677745V t ¢ 90:39% | 7.60% rH
1.08-00680236C # _ 1 00630236C Lcs 86.48% 1 1.35% PH
RBK-00680235B # . 0062023358 | mBR | 87.43% 7 743 PH

"% Seriples marked witlian asterisk are not in this sample delivery group but'weis anatyzed with 1t fos ac ploses;

QC RESULTS FOR BATCH 0010576

s QC

NAREL Sample# | Analysis# §Pe Anglyte %R RPD Z Evaluaticn
B3.11223C 006803324 | DUP | RAZ26 T g1, 198 PASS
LCS-00680236C 1 G0680236C LGS | RAZ226 952 -0.93 PASS
RBK-00680235B 006802358 | RBK | RA226 . ) ' PASS

Repori: 1300090-RA226 21 ' Ortginal




UTED STATES 2y

[?\Em;E:i\ﬁA_L ﬁ?ﬁ?ﬁﬁ”ﬁ ﬁi}ﬁ\g fii‘&:ﬁ%u‘

%, ;\ 540 Sotth Mor A\}éﬁua Morfgemﬂry AL '1‘6}15 260&
9L ppot®  (334) gro-adog-

. Detember 24,2013
MEMORANDUM
SURJECT: Radiocherioal Results for (3 C AUATER ENFORCEMENT & COMPLIANGE
BASR Cleveland Samp’las /m\ﬁ‘id ATSURARCE BRENGH, EPA, BEGI2N B
f o

FIROM: Cynﬂna ‘Wlnte. Difestn e
Con Cénterfor Envnomnenh -ﬁdmanalyuca’i Laboratoty Stignee

TO: - - Noel Vargas, Bovironmental Engineer
Region 5

. Attached i3 adaia packdgs for racium-278 analysis of sampl es tolleoted from BASF i
Cléﬁiélaf;d% Dhio. The samiples constituie NAREL bateh number: 1300090.

Spevific information concerning all aspects of the radiglogical analysis of the samples is
=coniamed in the bafeh case nafidtives. of thé data packages. If yoihave any questions
coucerning the analytical resuls, please coitact me at (334)270-7052. .

Due fo a reorganization within the Office of Radiation and Indoor Alr, the Nationat mr
and Radiation Brvironmental Laboratory is.now.called the National Analyt fical R‘{diﬁh(ﬁm
Bnviropmental Laboratery. {Acronym rémaing the sarne; N AREL. ) : -

Attachinents o

Intsinat Address [URLY + hopdwew, spa.gov



U.S.ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADTATION ENVIRONMENTAL LABORATORY
540 S. MORRIS AVE., MONTGOMERY, AL 36115
RA228 ANALVSES.

REPORT OF SAMPLE DELIVERY GROUP F#1300090

Projsch: Region 5 - BASF Corp, Clevefand, OH

Analysis method; Radium=228 i1 Environmental Matrices-,
Report I © 13D00S0-RA228
Report type: Original
ateieportad; ' 12/18/2013
Total pagas in report: 28
- SAMPLES
NAREL. | S _ Date Date
Sample# Atent Sample ID | Loeation Matrix Calleeted Recetved
| B3I2YTE ROL OH:CLEVELAND WATER 1072572013 | 10/3G/2013
B3.1I1218F | 8OZ OH:CLEVELAND - WATER ) 1025213 | 10/36/2013
B3.11219G | 503 OH:CLEVELAND. | WATER 16252013 | 1073072013 |
B3.112207 504 OMCLEYELAND WATER. ' 10252013 | §0/30/2013
BIEIRIA | 503 OHCLEVELAND WATER: : < | vospol3 § 10430013
g3n1208 | 506 .| OHCLEVELAND WATER - 10455013 | 1036013
B3.11223C | .807 - OH:CLEVELAND WATER . . - 042972013 | 10/30/42013
B3.11224 | SO8 OH:LLRYELAND | WATER 129013 | 10302013
BIN2ESE | DGY . OH.CLEVELAND WATER . - 16052013 | 1073072013
EXCEPTIONS

I, Packdgingand shlppmg ~To problems — obsemsd s

2. Documentition —The dates and times of collsction were recordseil on the ¢haio of custody and the rsmovablu
sample tags but weté not recorded on the sample containers,

3. Sample pr eparaiwn -Samples were not preserved in the field, NAREL: P aserved the samples with nitric acid
toapH of 2.

4, Analysis— Sample B3.11227 feaked during analysis and had to ba reanalyzed. The result of the rcanalyms ig
reported in this data package. -

5. Holdiag timés — No holding times were specified,

QUALITY CONTROL

QC samples — All QC analysis resulis met NAREL acceptance ériteria,

- Yields — Al cheirical yislds wers within acceptanse limits, .
Instiuments — Response and background cliecks for all instruments nsed in these analysss met NAREL
accEpiance ciiteria, -

Rl AU o

US EPA ARCHIVE DOCUMENT

Report: 1300090-RA228 _ “1- Original




ACCREDITATION

ad inthis data package are accred:ted Dby the Gregen Envitorimental
tation Pxoemm {ORELAP) to the TNLstandard. .

CERTIY ﬂ"?{jAT_I“DN

T certify that il his, datﬂqpoﬁ eorpliss with thoteims and ﬂomimons ofglhe (jty Assuranes Pr Oj ¢ Tam, e‘tcept as,
noted above. Kelease of the data contdined in this report tiag been ajithéiized by the’ Diréctor of'thé Cefiter for
Environméntal Rag mana'ﬁytlc:ﬂ Laboratory Science and ﬂw NARET, Quality Assurance Manger, ov el tekiansgs,

dmn

1204

Cyni {2 White, ' ) Date
.- Divector, Center Tor Enyironmental Radivanalytical
- Labosatety Scisiics

Report: 1300090-RA228 "2 ' ' Original



GENERAL INFORMATION

_ SAMPLE TYPES
BLD- Blind sample
FBK Field blank
SAM MNormal sample -
ANALYSIS QCTYPES -
ANA Normal analysis )
= DUP ~ Laboratory duplicate
1.C8 Laboralory- comrol sample, of bianlq spiks
M8 Mateix spike
MSD Matrix spike duplicate (not currcntiy analyzed)
RBK . ~Method blanl
STD Externaf standard {used for Z*Ra yield determination)
_ QUALITY WDICATORS
RPD . Relative Percent Di’rfa ence
ok Percent Recovery o
Z * Mumber of standard devietions by which § QC measurement diffeis from the sxpected valua
-RADIOCHEMICAL DATA

Radiochemical analyses usually require the subtraction of an instwument background measurginent result from a gross
sariiple measurement resulf. Both valnes are positive, but when the sample activity is Jow, randpin ‘variations in the
W meeasirements Cat catiss the gross value o beless than the. background, resuliing ina measmed acth‘y less than
zero. Although negative agHvities hivEne physical significance, they do have statistical impartance, as for example
in the evaluation ol trends or'the csmpmsm; of two groups of samples.

Tothe extent practical, it is tha'ps icy of NAR;:L to feport results as generated, whether pcasz’nve negatwe, DrZern,
together with the “2-sigma” measurement uncertainty and a sample-specific estimate of the miniman detectable
conteentration (MDC). The measuroment result, uncertainty, and MDC are always expressed in the sams unit of
(neasurement.

EVALUATION OF QC ANALYSES

A method blark msult is cousidered unageeptable if it is more than 3 standard deviations Yelow zero or more than 3-
standard deviations abave a predetermined upper control limit. For some analyses NAREL has set the upper ccmt:oi
limit at zere. For-others the confrol Bmit is a. smaii positive munber,

NAREL evaligtes the xesuft“- of duplicate and spikeanalyses using “Z scores.”™ A Z scors Is. Ehe number of standad
deviations by which the QC result differs from its'ideal vatue. Genera][y the score is considered acoeptable ifits
absolute value is notgreater than 3.

The Z score for a spiked sample is computed by dividisg the difference between the moaswed vatus and the target
value by the combined standaxd vncertainty ofthe chi“ference The Zscore for a duplicate analysis is computed by
dividing the differencs between the two measured vah:vs by the combiried standard uncertainty of the difference,

NAREL reports the “relative percent differenee,” or RP1); between duplicate results and the “percent recavary,” of
%R, forspiked enalyses, bui doos net use these values | luation of most analyses. An exception is the use of
%R frrthe evaluztion of gmss alpha matrix spike results. A gross dlpha matrix spike result is considered accepiable if
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U.s. ENVIRONIVEEVTAL PR@TEC’I’ION AGENC‘{ o ' " |
NA’E‘ION AL ANALVTICAL RADLA‘I‘I@N ENVIRONMENTAL LABORAT ORY

SDG #]30&090
ANALYSIS SUMMARY
Analysismethod:  NARELRADS B
Tiile: L Radmm-i?&mﬂnvrmnmentai Watrices
: ] ’QC Date ' Prép_araﬁi;i}-m Assay
NAREL Sampie# Client Saemple 1D .} Type Completed | Baich# -+ |"Baeh#
B3 11Z17E ROI ; A 12/06/2013 | 0010574G | 0017617Q
| Baaizter fso 12/06/2083  } O0US4G | 00176170
- B3.11219G SO3 12/06/2013° § DO1DSTAG | 00176170
B3.112207 - so4 : 12/06/2013 | UD10574G | 0017617Q
| © 4 B31I221A 505 1120062013 | 0010574G | 0017617Q
‘ B3.112298 1506 ' " ] 12112/2013 | 0010588N | 0017643T
| ‘ B3.11225C s07 | 10612013 | 0010574G | 0017617Q
| B3.11223¢ 507 MS | 12/0612013 | oblosT4G | 00176170
B3.11224D 803 _ ) 12/06/2013 | G010574G | 0OIT6ITQ
I B3.11224D 508 ' - DUP | 12/06/2013 | 0010574 00176170
B3.11225E oS ‘ 12/06/2013 | 0010574G | 08176170
B3.12056K* . o . o 12/12/2013 | 0010588 ~ | 00176437
B3.12056K # - MS | 1271272013 | pofoskeN | poi7edit
B3.12041G * ' : 12/16/2013 | ODL0588N | 00176440
B3 120610 DUP { 12/16/2013 | GOL0O588N | 0017644U
LCS-00680171C * ) LCS  L12/0620137 ) 0010574G | 0017619Q
RBK-006301708B * RBK | 12/06/2003 . | 0010574G" § 0017617Q
STD-00650172D * | STD. | 12/0672013 | 0010574G | 0017617Q
LCS-006805491 % | ' LCS | 137162013 | CO10588N | DolL7644U
RBKC-00680SS0K* | C RBK | 1271272013 | G0I0388N | 0017643T
STD-00680555N * STD [ 12/12/2083 | 0610588N | G017643T
_STD-00680554p * ' STD | 12/16/2013 |-0010588N | 001764410

= ’%amp]ex miatked with an asteriskame gt th s samp!c delivery group but were amﬂwed with i fn' QU purposes,

Reoort: 1300090-RA228  © ~d- Original




U.S; ENVIRONMENTAL PROTECTION AGENCY
NATI(}NAL AN&LYI’ICAL RADIATION ENVIRONMEN ’I‘AL LABORATORY

SBG #1300890.
SAMPLE ANALYSIS REPORT
Labsample #: B3 112178 ‘ | Amcuntenaiyzed:  8.000e-01L
Client sample iD: RO ‘ © Proparation batch #: (010574G
Matrix: WATER - Assay bafeh i 0017617}
Collected: 2013-10-25 08: 10 EDT Prep procedure: NAREL RA-D3
Sample type: SAM ' Analysis method;  NAREL RA-05
Dry/wet weight: wNA Analyst: v
;. ‘Ash/dry weight: NIA o _ QC type: ANA
: Sample descyiption’ WA . ‘ :
- Comment: NA
_ COUNTING INF ORMATION
Date and tiie Duration {min) Detector 1D Opergior
12/06/2013 11:03 | 100.6 TDALA _ TIRA
- ANALYTICAL RESULTS
. L +2e
L Analyte “Activity [ Uncerfainty | MDC Unit. Reference Date
Ra228 -143e-01 . | 53e-Gi 9.60-01 PCUL | 12/04/2013 10:05CST

Report: 1300090-RA228 | 5 Original




: . U.s. ENVTRGNME\E?AL PR(}TECTION AGENCY
N ATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

SD t;‘_ #1306099
SAMPLE ANATYSIS REPORT
 Labsample# © B3{Y2ER T ‘moufit analyzeédt 5000801 1.
Client zathple TD: 502 Preparation batch# 00 EOS’MG
Matrix: WATER Assaybawh & 0017617G
CoHected: 2013-10-25 0926 DT . Prep proceduis; MNAREL RA-03
Sample tvpe SAM Analysis method:  NAREL RA-03
Diryiwet weights N/A Analyst: Vi
Ashidry welght: NiA QC typer ANA
Samyle description: WA
Copmient: N/A
CGUN'HN G INFORIVIATION
Date and time Dugation (min} | - Detector 1D Operatar
12/06/2013 11:03 100.0 QAIB JEA
ANALYTICAL RESULTS
N ¢ : .
Analyte Activity Dneertzinty | MDC Uit Reference Date
Ra228 745801 16.0s:01 9./5¢-01 PCIL 13/6a/2013 10:03 OST
Renort; 1300000-RA228 _ -6- Original



: U.S. ENVIRONMENTAL PROTECTION AGENCY
N ATIONAL ANALYTICAL RADIATION ENV]R()NMENTAL LABDRATGRY

o SBG #1300090
SAMPLE ANALYSIS REPORT -
Lab é_amp!ﬁ & B3.HZ19G ; ' Amount analyzed:  8.000e-01L
Client sample ID: 8§03 : Preparation batch # 0010574G
Matrix: u WATER : Assay batch # qo17617Q
Collested: ' 2013-10-25 10:00 EDT Prep procedure: NAREL RA-03
Sarnple type: SAM Apalysis-method;  MNAREL RA-05
Diry/wet weight: N/A Analyst: VH
Ash/dry weighty N/A QC type: ANA
Sample deseription:  N/A :
Comment; Nia,
- COUNTING INFORMATION
Date and tfme: _ Puratioi (rin) Detectar 1D Operator
'I.!{lf512013 11:03 100.0 , QAIC —IEA
ANALYTICAL RESULTS
29 . -
Anglyte Aciivity 1 VUncertsinty MDC Unit Rﬁfe_rence_ﬁD'a’fe
R#228 18202 | 56e01 | 98e0] PCUL | 12/0472013 1005 CST

US EPA ARCHIVE DOCUMENT

Report: 1300090-RA228 T Original




U S. EI\WRGNMENTAL ?ROTECTI@N AGENCY

NATIONAL ANALYTICAL RADIATION ENVIRGNI\&ENI‘ AL LABORATORY

:S'DG #1300099
SAMPLE ANALYSIS REPORT
bsanpled:  BRIIWZ L Aivountenslyzed:  8.000e-01 L
Cllenr sample Iy 304 Preparation batch #: 00105746
Malrix: . WATER o Assay batch @ . Q01761700
Collected: 2013-10-25 10:28 EDT Prep proceduret NAREL RA~03
Sampletype; SAM Analysis meffiod: MAREL RA0S
Diry/wet weight: WA Analyst: R A N
“Ashiry weight: /A QC type: ANA
Sample’ dascripnon N/A
Compgnt: N/A
COUNTING INFORMATION
Date and time - - Eruration (min) Deteetor 1D Opetator
12/06/2013 1103 1000 QA2A JEA
ANALVTICAL RESULTS
*25
~ Uncerainty. | - MBC Unit Reference Date
] 53601 8.8e-01 ECU/L, 12/64/201310:05 C8T

Temnart 120NNG0OR AR

Original




U.S. ENVIRGNMENT AL PROTECTION AGE
NATIGNAL AN. ALYTICAL RADEATIGN ENVIRON VIENTAL LABORATORY

SDG #1300090
SAMPLE ANALYSIS REPORT
B3.Li2zlA, © Amountanalyzed:  $.000e-01 L
Sos » e Preparation batch#: 0010574G
WATER ' Assay baich#. -« D017617Q
' P 2013-10-25 10:55EDT - Prep prosedure:  NAREL RA-03
Sample type ' SAM o Analysis mefiod:  NAREL RA-0s
. Drv/ivet weight: N/A Analyst: VH
Ashidry weight: WA : QC type: ANA
Sample deseription: N/A .
- Conmunent: N/A
COUNTIN G INFORI\/[ATION
Date and time * Duration (min) | . DatectorED - Dperator
12/06/2013 11:03 1004 - JEA _
ANALYTICAL RESULTS
. - =2
Analyie © o Activity Uncertaigty MDEC Unit Reference Date
Ra228 C -196e-01 4.9¢-01 9.0e-01 PCIL. | 12/04/2013 10:05CST
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Repost: 1300090RA228 | _9.  Original



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

SDG #1360096
SAMPLE ANALYSIS REPORT

Lab sample #: - “B3.11232B . - Amount analyzed:  8,000e-01 L
Client saviple I~ S06 Preparation batch #: DO10588N
Matrit: ' WATER Assay hatch #: 00176437
Collected: 2013-10-25 3120 EDT Prep procedure: NAREL RADY
Sample fype: SAM Analysis method:  NAREL RA-05
Driy/wet weight; N/A . Analyst: VH .

Ashidry weight; N/A : Q0 type: ANA

Sample description: WA )

Comment: N/A

COUNTING INFORMATION

Date and time ~ DU[:@ﬁB!"i fmin} | Betector D ¢ | _Qperator

12/12/2013.10:59 ~ RROER e QAR T EA

ANALYTICAL RESULTS

E . £7g ...} - e
Analyte | Activity Dneertainty 4 ~MDC | - Unit 1 -~ ReferenceDate

Ra228 © | 750s01 | 63061 | 1.06H00 PCUL | 12/102013 1028 CST

T L AaAnsns T AT 160 Dieiorinel



0.5 ENVIRONMENTAL PROTECTION AGENCY |
NATIONAL ANALYTICAL RADIATION FNVIRONMINTAL LABORATORY

SHIG #1300090
SAMPLE ANALYSIS REPORT

Labsample#:  B3.11223C o Amount analyzed:  8.060e01 L

Client smpple iD: . 507 . Preparation batch #: 0010574G
Mairix: WATER Assay batch # . 0017617Q
Collected; |- 2013-10-29 09:30 EDT Prep procedure: NAREL'RA-03
Safiple type: SAM Analysis meflicd:  MARELRA0S
Drihwet weight: Analyst: VH
Ash/dry weight QC type: _ CANA
Sample description:
Comment:
COUNTING INF GRMATION
Date and tine Duration (mm) Diétectar [0 Cpesator
12/06/2013 11:03 oo - | QA - . JEA
ANALYTICAL RESULTS
. L k26 L N
Analyte ~Activity Uncertainty | MDC Unit Reference Date
Ra228 23101 50e-61 | 8.5e-01 PCUL | 12/04201310:05CST

Report: 130@'09().~RA228 : =11 - Original



U.S. ENVIRO‘MNTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIR{}NMLNTAL LABORATDRY

SDG #1300050
 SAMPLE ANALYSIS REPORT
‘Lab sample#: : CBIIAC ‘ Aﬁhéunfbéﬁé]yiéé T
Client sample [D:-- . 8307 Preparation batch #: .0010574G
Matrix: WATER Asgay batch #; 00176170
Colleciad: 2013-10:29 (9:30 BT Prep procedure: NAREL RA-03
Sample type: SAM Apalysis method:  NARELRA-DS
Dryfwet wéights N/A Analyst vH-
Ashidry weight; TNA QC tvpe: MS
Sample description:  N/A
“Comment: A
COUNTING INFORMATION
- -D'at_a and time Duration (rin) Dctectbr D Opér_af:&__i_f -
1210642013 11:03 100.6 QAZD JBA
- ANALYTICAL RESULTS
B . 2 ¢ _ ‘ -
Analyte : })f}.ciivity Unceitafity | MDC Unit Réfere_nce: Date
Ra228 1730401 L7e+00 | 86601 | - BCUL - | 2/04/2013 10:05 CST
Zanncts 120000 API8R e Original




U.S, ENVIRONMENYAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL L.ABORATORY

. SBG#1300090
SAMPLE ANALYSIS REPORT

Lub sample# - B3.11224D Amount analyzéd:  8/000e-01 L -
Client sampleT0: - SO8 ' Prepgration batch #: 010574G
Matrix: " WATER . ’ Assay batch £ Q017617Q
Caoliected: - 2013-10-29 10:20 EDT Prep procedure: - NAREL RA-(3
Sample type: BAM Analysis method: - NAREL RA-05
Diryfaret weight: N/A Analyst: VH

Ashifdry welght: N"A QC type: ANA

Sample deseription: WA

Comment: ) NrA

__ COUNVING INFORMATION

. Datz and time Duraiion (min) Deﬁeﬁpto_;:ll) Operator’ -
12/06/2013 11,03 _foo (BIA ' JEA

ANALYTICAL RESULTS

SRR 2w : o '
Analyte AGtivity Uncestainty MDC Unit ~ Reference Date
R4228 - 538e01 59001 9.6¢-01 PCIL. 12/04/20%3 10:05 CST .

Report: 1300090-RA228 A3  Gfiginal



8. ENVIRONMENTAIL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

- SDG #1300090
SAMPLE ANALYSIS REPORT
Labéampie i o ‘-B i 1224D : 4 - _ An}g_)}_,;m _anai;rzea. _‘é-.i’é}ﬂ{}e-é-} Lo
Chenmtsample ID: - 508 ' : - Preparation batcli #: -00105744G
Matrix: WATER Assaybatch#: . 00176171Q
Collected: o 2013-1020 1040 ED’F : Prepy procedure NAREL RA-03
Semple type: SAM Analysisinethod:  NAREL RA- 05
Dryfwet weight: /A . Amnalyst: VR '
Ashldry weight: N4 QCiype: Bip
Sample description: = N/A ‘
Comment: /A
-COUNTING INFORMATION
' Qéﬁca and time ’ _purgi_:_t_gn {min} ' Detector ID . Ojﬁéﬁé‘fer
12/062201311:03 | 100.0  QBIB : JEA
f%N ALYTICAL RESULTS
Lo . 4 2'g .
Alialyte Actwﬁy | Uncertainty. | MDC Unit Referenice Date’
Ra228 5. 6e 01 ] 98e01 |- PCUL 12/04/2013 16:05 CST |

L oade 1AARANARTI ATND J14 . . R Oricinal



: Us. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALY’ITCAL _' BIATION ENVIRONMENTAL LABORATORY

SDG #1300090
SAMPLE ANALYSIS REPORT

Lalssample®; B3.112258 ‘ Ailgunt analyzed; 8.000s-011
Clientsample 13 - DO9 : Bi epalatmn batch#: 0010574G

Matrix:’ “WATER Q0176170
Collected: 2013-10-29 1020 EDT igEL NAREL RA<03
Sadls fype: SAM Ana[ys;s maﬂmd MAREL RA-05
Dry/wet wiight; WA - : - Analyst; VH
Ash/dry waight:- M/A QCiype: ANA
Sample descripfion: N/A
Comment: NIA
COUNTING INFORNIATIGN
Date and tie . Dusation (min) Detactor 1D ~ Operator
12/06/2013 1103 - | 1000 © QBIC o IEA
- g&NALYTICAL RESULTS
Analvte Activity MDC Uni Reference Date
Ra?228 - 4.67e0] 9.6e-01 BCI/L. | 12/04/2013 10:05 CST
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Report: 1300090-RA228 " -15- ' . Origiual



. US.ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

| SDE £1300090

SAMPLE ANALVSIS REPORT

Lab sample #; B3.12056K Amont analyzed:  La00e+00 L
Clientsainple 1ID: ~ N/A Preparation batch # 0010588N
WMairix: WATER Assay batch #: 0017643T
Collected: 2013-11-13 08:30 MST Prep procedure:  NAREL RA-03
Sarmple type: SAM Analysismethod:  WAREL RA-05
Diy/wet weight: N/A Analyst: VH. -
Ael/dry weight: N/A QC type: ANA,
Sample descriptions  NA
Comment: ™A
This sample is not in SDG#1360000
COUNTING INFORMATION
Date and time Duratiéﬁ_'(_iiﬁi}) - ]3 iﬁgtor pEE] .Operakoy
12/12/2013 10:39 1004 - - - QBIA IEA
Analvte Activity it - | Reference Date
Ra228 3.12e-01 PCIL 47/10/2013 10:30 CST
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U.S, EN VIRONMI‘ NTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATIDN IZ‘.N _?.(}NN[ENTAL LABO‘RATGRY

SDG #1360090
SAMPLE ANALYSIS REFORT
B3.12056K ~ Ameunt analyzed:  5.000e0F L
N/A Preparation batch #: 0010588N
[ WATER Assay batch #: 0017643T .
Eoliecﬁed _ 2013-11-13 08:30 MST - Prep procedure: WAREL RA-03
Samplotype:  ©  SAM Analysigmethod:  NAREL RA-03
Drytwetsgeights. - N/A Analyst: VH
Ash/dry weight: WA QL gpe: . MS
Sammpiedescriptions WA ’
Cormyient: Nia
This sample.is not In SDG#1300090 K
COUNTING ENF;GRNIATE_ON
Dateran_‘d fime | Duration {min) : - Détector I Operatg
12/12/2013 10:59 wbo | aBic ~IBA
ANALYTICAL RESULTS
3G : A
Analyle ~ Activity Unicertainty MDC Unit |- Refeence Date
‘Ra228 2.80e+01 - 2.8e+00 |.6e+00 PC:I;{I_;__-j._.'_.__:____1_2/10]2013 1020 CST |

US EPA ARCHIVE DOCUMENT

Report: 1300090-RA228 . o -17- ' Original




- - US.ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY

DG #1308090
SAB{E‘LE AN %LYS[S REPORT
Lab sample #: B3.12061G ' Amoum anaiyzed 7 1_00,{}&+00 L
Clientsample ID: N/A Preperation bateh #: 0010588N
Matrix: WATER, _ Assay barch #: §017644U
Collegted: 2013-11-13 12:40 MST Prep procedure! NAREL RA-03
Sampie gper L Sal o Analysis ethad: NAREL RA-03
Dy fret weight: MNIA © Analyst: VH
Ashidry weight: WA (JCtype: | ANA it
Sdample description:  N/A . ' i
Camment MA
“Itils sample is sof in SDG #1360@?90
' COUNTING INI‘ORMATiON
Date and time ‘ Durauon {min) : ) [}atector iD . E}i}gf_amr
12/16/2013 10:34 wo-ﬂ R QBID - : RCL
ANALYTIGAL RESULTS
=+ ') L .
Analyte Activiey UnceuamLy MDC - Unit - Reference Date
Ra228 | 346e0l | A6el] |'76e01 | PCUL - | 121072013 10:20 CST
T i et VERANRON D A2 - | (’inszmal




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

SDG #1300090
SAMPLE ANALYSIS REPORT

B3.12061G Amount aalyzed: 5000801 L
T ONIAL Preparation batch#:-0010383N
Hl " WATER Assay bateh #; 00176440

Collecied: - ©Z013211-13 12:40 MST Prepprocedure:  WARBL RA-03

Sample type! - SAM Analysis mothod;.  WAREL RA-05

Drylwet welghty - NA- Analyst: VH

Ash/dry weight: N/A QCtyper pup

Sample deseription: NA -

Comment: ~ NA
z This sample is a0t i SPDGHI300050 _
m COUNTING INFORMATION

_ Date and time Duration (min} ___Dgt_egt_q_ij ID __ * Dperamy
z 127162015 10:34 100.0 CUQB2A. RCL
U ANALYTICAL RESULTS
tla :

o Analyte Activity Uncertainty | MDC Linit Reference Date
n Ra224 §.06e:(x2 8.0e-01 1.4e+00 PCI/L 1271 0!_20 13 _I:G:EI}'_:CST
=i

Report; 1300090-RA228 -19- - Original




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

SDG #1300090
SAMPLE ANALYSIS REPORT

Lah sample # LCS-00680171C Amount analyzed:  1,000e+00 SAMP
Clisnt sample1D; WA : Preparation batch #: 0G10574G

Matrix; : N/A o Aszay batch #: Qni7e17IQ
Collected: NfA Prep procedure: MNAREL RA-03
Sample fype: NA : _ Adralysis meihod:  NAREL RA-03
Dryfwet weight: N/A Analyst: ¥H

Ashidry weight: N/A QC type: LCS

Samnple degeription: N/A

Comment: N/A

COUNTING INFORMATION

Dite aﬁfi fime Detecter ID Operatar

1206013 1103 Qeip - TIEA

' ANALYTICAL RESULTS
e : BT 1 .
Analyie Activity Uscerlainty | MDC | 'Usit ~ | Refererce Date

RaZ28 TTLI9eH0l | 18er00 | 806Dl | POl | 120413013 10:05 ST

- ¢ A RAGNAN LR a0 ' TYriorinat



U.S. ENVIRONMENTAL PROTECTION AGENCY
" NATIONAL ANALVTICAL RADIATION ENVIRONMENTAL LABORATORY

_ SDG #1300090
SAMPLE ANALYVSIS REPORT
o Lab sahple #: RBK-G06301708 Amount analyzed:  1.000e+00 SAMP
Clientsample 1D: . N/A. Preparation batch #: 00105740
Matrix: NA - Assay batch# . 0017617Q
Collected: WA - Prep provedirs: NAREL RA-03
Sample type: NIA Analysis method:  NAREL RA-03
Dryiwer weight: N/A- Analyst: VH
Ash/dry welght: NA En _ QC type: RBK
Sample description:  N/A w T
Comment: W/A
COUNTING INF OR_MATION
- Datewnd time Duration {min) _ Detector [D Operator
( -0l - - QB2R JEA-
ANALYTICAL RESULTS
) Xy .
 Analyte Activity Uneertainty MDC Tinit Reference Dele
Ra228 -2.076-01 40e01 | 76ed] | PET | 12/042013 10:05 CST |

Report: 1300090-RA228, . -21- o Original



; . US, FNVIRGNMENTAL PROTECTIBN AGENCY R
N &TIONAL ANALVTICAL RADIATION ENVIRONMENTATL: LABORATORY

éiia #1360090

SAIVIE"LE ANALYSIS REPORT
Tabsample®  STD00sR0IZD " Amout anaiyzed TTotosioo ML
Client sample [~ WA . Pteparation batch # DOIDSTAG
Matrix; N/A i Assay bateh #:
Collested: NiA . . Prep procedure: NAREL HA-03
Sarmnple type: WA o Anglysis meihiod:  NAREL RA-US
Dryfwet weight: N/A ' Analysty . VH
Ashidry weight: NiA ‘ QC type: 51D
Sample deseription:  N/A
Lomment: NFA
CDU?% l“iNG iNF ORMATION
Dala zuld trme | Duratwn {mm) i Deteetor ﬁ) 1 Gpeﬁ{or
Ti20602013 1104 | - 100.0 ' QB2D IBA
ANALYTICAL RESULTS
: 1 +#29 : _
Analyis Activity Unceiainty, | MDC Umit Reference Date
- Ra22% 846501 | 3.5e00 % | 1210482013 10:05 CST

. I?__eﬁrnﬂf 1INONORR A?’)R » -2 G g Originﬂl




U.S. ENVIRONMENTAL PROTECTION AGENCY
N AJFIONAL ANALYTICAL RADIATION ENVIRGNMENTAL LAB{)RATORY

SDG #1300090 _‘
SAMPLE ANALYSIS REPORT

saniple #: LOS-00680549T Amount aralyzed:  1:0008+00 SAMP
57 NIA ‘ Preparation batch #: OOT0538N
NA Assay baich #: 00176441
/A : : Prep procedure: NAREL RA-03
Sl : N/A ' _ Analysismetliod:  NAREL RA-05
Dryf wek wmgh’t NA Analyst: Vi
Ashfdiy weightt ~ N/A QC type: LCS
Sampiedescrintion: WA
Cemiment: N/A
C{}UNTING INPORMATION
Date and time Dmatmn (m_:n) Deteetor 1y, . ] _ Operator
12/16/2013 10:42 1000 . GQEA RCL.
ANALYTICAL RESULTS
+2g ’
Analyre | Adtivity Uncertainty MDBC Unit Reference Date
Ra228 . - 138301 o 13et0 7.7e-01 PCI T2/1042013 10720 CST

Report: 1300090-RA228 - -3 -  Original




U.s. ENVIRONIWENTAL PROTECTION -A.GENCY .
NATIONAL ANALYTICAL RADIATIO NVIR{)NWENTAL LABG};\ATORY

SDG #13{}009(}
SAMPLYE ANALYSIS REPORT

Lobsampled: . RBK00680550K  Amountemalyzed:  1.000e+00 SAMP
Clienr sample 1D: . WA L Freparation batch #: 0010388N
Maimix: . N/A ‘ - Assay bateh #: 00176437 . ;
Collected: WA ' Prep procedure;  NAREL RAS03
Sample iype: WA Analysis methad: NAREL RA-DS
Dryfwet weight: W/A . Analyst VH .
Ashiftiey weight: NiA QOCtyps; RBK
Sample description: N/A
Cemment: NA
COUNTING INFORMATION
Date and Hime Detector 1D o . Operator
12/1212013 1059 Qn2B ' O IEA
AL RESULTS -
Anaiﬁ_e;__ o Adipviy - ' Uncergainty MDC Unil Reference Date
Ra228 . . 20200 4.3&_01 _ 3.2e-01 FC_I 12!10;?"2_._0]3 10:20 CST

D Ainvte 1 2ARNON B AD7E ) -4 - " Orisiial



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

. SDG #1300090 _
SAMPLE ANALYSIS REPORT

Lab sample #; STD-06680353N Amonnt analyzed:  1.000e+00 ML
Client sample 10; WA Preparation batch # 0010588N
Matrix: N/A Agsay batch # 00176437
Collected: WA e procedure: MNAREL RA-03
Sample type: N/A. Anglysis methed:  NAREL RA-0S -
Dry/weeweights NFA Analyst: VH
Ashidiy yesishty NFA QC type: STD
Samiple description: WA
Commént; WA
 COUNTING INFORMATION
~ Date and time - Diration (mis) Detectir TD Operator
12/12/2013 10:59 100.0 QBZD IBA
ANALYTICAL RESULTS _
_ 2o ‘ -
________ Activity Uncertainty MDC Uit Reference Date. .
7.68e+01 3.5e+00 1 % 12/10/2013 10:20 CST

-25- Ori‘ginal

Report: 1300090-RA228



S ENVIRONMENTAL PRGTECTI{)N AGE TCY ERa
NATIONAL ANALYTICAL RA}}MT‘{ON ENVJ{RONMENTAL LAE ORATGRY

SDG #13[}009& |
SAMPLE ANALYSIS REPOR’I

J;éb sannle # . §>TD§B&8€)554P Amauli?; analyzed: : " 10006400 ML
Client sample ID;  N/A Preparation balch# §010388N
Matrix: NAC o Agsaybaeh#y - - 60176440
Collected: A . . NARBLRA-3
Semple type: /A Analys 15 method NAREL RA-03
Drylaret weight; NiA Angiysts YH
Ashidry weighih NA QC type: STD
Sample deseription:  N/A
. ‘Cominent: N/A
- COUNTING INFORMATiON
Date and time Duration (min) Detsctor 1D Dpé:réfm‘_ _
12116/2013 10:42 00,0 aQIB - RCL J
ANALYTICAL RESULTS
. 22g : :
Analyte: Acr__ivj_ty_ Uneertainty MDC Un_ir__ . Reference Iigie
Ra28 §.23ei01 36210 % 12/10/2013 10:20 CST |

L e R R T A TATATO YA T B W b L o)

-TA .

(¥ieinal



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

SDG 1360090
PREPARATION BATCH SUMMARY
Prepararch batch £ 0010574G "
Analysissethod: NAREL RA-05

Prepavition procedure: NAREL RA03

: : : - &2

NAREL Sample# | Client Sumple 1O | Avalysis® g Yietd | Uncedainty | Anclyst
BaLZITE ROL ) 006776948 NA L Vit
B3.11218F s02 ' 00677007 _ NIA " VH
B3.1(219G { 503 00677706M WA VH
B3.11220Z S04 00K77712K T A IR G2 I

' BALII221A $03 00677718R ' NA YH
33112230 507 : A ' Vi
B3.15223C S07 MS NIA - VH
R3.11324D 08 B6TH36U NA | Vil
B3.J1224D 808 GORBOIGRS | DUP 7| = WA, .} wvH

| B3.d1225E DOY B0677742R WA o 1ol
LCE-00680171C * Q0680173C 18 NfA . VH
RBK-GDSRU1 705 * B OU6ROITOR |1 BBK . OMNA VH
STD-00680172D% 7 ’ Q0680172D | STD N/A S { VH

* Samples tarked with an astorisk are not in this sample delivery group but were analyzed with.it for QC purposes, )

QC RESULTS FOR BATCH 00165746

:_ NAREL Sampled Analvsis # T?'(p:e Analyte R RPD - Z Evalugtiop:
[ B311224D 00630169] | DUP | RAZS 1046 ] 090  PAES .
LCS00680171C pesoific |oIes | rasss 87.0 Tl - PASS
1 B111223C 005801688 | MS | RA228 99.5 S IR X PASS
RBK-005801 70B 066301708 | ®BK | RAZZR . f | PASS

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Repori: 1300090-RA228 2% . ' Original




U8 ENVIRONMENTAL PROTECTION AGENCY :
NATIGNAL ANALYTICAL RADIATION ENVIRONMENTAL LABORATORY
 SDG 1300090
- PREPARATION BATCHSUMMARY
Preparation batch #  00I0588N
Analysis.imethod: NAREL RA-05
Prepayadion procedure; . NAREL RA03 |

' : SRRTE B o2 :
NAREL Sample # CHent Saple 1D | Analysis# | Type Yield | Asnalyst

B3:11229B 806 ) o LoteTrTAr NA N T
B312056K = ' 00579423M - ) S i vH
BIAZ056K 006R0SIL | MS . wad{ 1 vH
B1Z061G* ‘ 00670443R B 7 A S
B33.12061G . L i O0680ssIM | DU NIA “ Vi
LCS-00680540T * | ooesossor | Les WA 1 vi
RBK-006805501% : 00680550K | RBK NIA CVH
STD-00680553N # 006803534 | STD WA VH
STD-00GR0554P * S 7l 00680554 | STD T ONA VH

# Samples mgi’ked withai astetisk arsnotiin this sample delivery group but were agalyied Seith it for QC purpases.

QC RESULTS FOR BATCH 0010588N . -

MNAREL Sample # Avalysis # Type | Analyts ) %R RPD Z: o Bualyation

B3.12061G 006805528 | DUP | RAZ28 B 1200 | -B.56|  Pass
LCS-00680549T 00650549T 1 Lcs | Ra228 o1 | o pag| pass
B312056K 00s80s5IL § M | Razms | 1014 PASS

| REK-00650550K DUSSOSSOK. | RBK { RA22S | | f. Pass

* Renort: 1300090-RA228 28 © Original



U.S. ENWRONMENTAL PROTECTION AGENCY :
NATEONAL A\:ALYﬂLAL RADIAZ_'_ION ENVIRONMENTAL 1. &BORAT()RY

‘Samples maded with an asierisk{ Yare not In SRG#1300090 but were analyzed with itior QC purposes

© Repori: 1300090-RA228

29

SBG 1300090
ASSAY BATCH SUMMARY
EXTERNAL STANDARD
Assay' ; 1 - Stanclirc Reference 36
Ratch Andlysis# | Analyle Conecentratign Datg . | Yield. Uncertainty
0017617Q | 006801720 | RA228 1 07/19R013 | 84.59 % 377%
0017623T | 00680553N | RA228 9456401 PCUML | 01912013 | 76.77% 347%
DOI7644U | 00680554P | RA228 9.45ei01 PCUML ¢ 07/19/2013 | 8226% 1.63%
SAMPLES ANALYZED

NAREL Qc e

Sample# Type | Aliquet Size C,Dmpletmn Da*e Assay Batch |7

B3.11217E 800801 L ] 12/06/2003 D0176170.

B3.11218F 8.006-01 L | 12/06/2013 617617Q

B3.11219G - B.00e-01 L | 12/06/2013 DO176I7Q

£3.11220Z 8.00e-01 L | 12/06/2013 0017617Q

- B3.11221A 2.00e011. | 1240612013 1 00178470

B3.41222B 8.00e-01'L § 12/122013 0017643T

B3 11223C 8.006<01 L | 12/06/2013 00176176}

83.11223C MS 8.00e-01 L | 12/06/2013 0017617Q

B33.11224D ‘ 8.00e-01 L : 100176170 -

B3.112240 DUP 8.002-01 L iz ] 00iF6ITQ -

| B3.11225E 8.005-01 L | 12/06/2613 00176170

B312056K * 1008+00 T, | 121272013 0017643T

B3.12056K # Ms 5.006-01 L | 121902013 0017643T

B3.12061G* 1.00e+00 L | $2/16/2013 00176441

B3.12061G * | Dup 5.00e-01 L, | 12/16/2013 0017644U

LCS-00680171C # 1LCS 1.00et00 SAMP | 12/06/2013 { 0017617Q

RBK-00680[708 % | RBK | ‘1.00s400 SAMP | 12/06/2013 2017617Q

STD00680172D ¢ | STD - L0000 ML | 1200672013 00176176

LOS-00680549T ¥ LTS 1.00e+00 SAMP | 12/16/2013 | 00176440

RBK-00680550K * | RBK | '1.008+00 SAMP | 12/12/2013 0017645T

STD-00680553N * | STD. - 1,00e400 ML | 12/12/2013 00176431

STD-00680554P * STD 100e+00 ML | 12/16/2015 00176440

Original



ElﬁS'EP?i NAREL MONT GQMERY AL -

Trace Metals Anaivsns bv T500Ce CRC ICPMS
- COVER PAGE -
INORGANIC ANAEYSIS DATA PACKAGE

Cligniz: - RASE CIEVEILAND

SDE N 1300093 e 1CP-MS SOWNa: SW846-6020a
Contract: WASER _ JabCole; US EPA/NAREL Casoos  R01, S0 SASNos KEKEK
Lab Sample 1D Client Sample ID Q€ Description
B311217E Rot
B3 112187 802
B3.112590 S03
B3.412207, S04 ]
BL1I220Z-D 504 ' Sample Duplicate
B311220Z-5 804 Matiix Spike -
B3.11220Z-SD» ‘804 _ Wiatrix Spike Duplicate
B3.i1221A L BOs
B31i222B $06
B323C T SO7
B311224D 508
B3.112258 DO®
Were ICP interalement corrections applied? Yes/No  Fes
Here TCP backgrouad correcticns applisd? Yes/Mo - No
If yes — were raw data generabed before : :
applications of hackground corrections? L ¥es Mo No

Comments: . BASFC@V&!ﬂﬂd, og

X cerl:,__ y that this data_ pac]cage is compliance with the ferms and conditiocns of the

letemess, fm: othez: than The coﬂdltlozls deta'l lad

éd t:u:; dlsketue has been autncnuzed by the Laboratory Manager or i:he “danage:‘s des:Lgnee, as
verifled by tlie follewing signature. :

Name! RATTANA MAHOLAW

. Dat: ﬁ{ﬁ '575//?4 :  Title: PRYSICAL SCIENTIST

Signatuie?




USEPA NAREL MONTGOMERY, AL o
Trace Metals Analysis by 7500Ce CRC CP-MS
INORGANIC ANALYSTS DATA PACKAGE

Client: BAST CLEVELAND DUt sPGNes - 1300020 Method Type:  SWR45-G020A
Sample ID: B3.112178 ) Customer Sample ID: ROI
Mafrii  WATER DateReceived: 0f30/2033 Level: LOW Analysk  BM
% Bolids: Sample WerSol: ‘ 45.00 Finat Vol 50.090
Prep Bateh ID: 1300090 - Prap Dates 12/2312013 fostrument:  AG 7500Ce ICPMS
‘ . » | Analytical
Analyte = CASNo. - Concentration Units C Cual M TRDL 1) P )1 Pate © Time
Alumibum | 789905 | 206600 ugl | SRDL MS  123et01 A6l 1 180 1557
h Anfimony 7440360 200e-82 o, B SRDE  MS  123e+08 i 1BR0IE 15:5T
Aviegic 0382 © . 500e02 ugh B SRDL MS  123¢400 I USROE 1557
z Barinm 384.. 0 L7001 ugL B SRDEL.  MS  LE3esd8 whi 1 1/3£2014 §5:87
Ll Beryltium 7440417 100e02 wyl B SRDL  MS 123600 62003 1 I7R014 1816
Cadmium 7440439 Z6fe-00  wpl. B SRDL: . MS 12300 080000 1 #8014 1557
z Calehun T440-70-2 43701 ugll. B PRDL  MS 12302 74ledt) 1 LB20M4 1557
= Chroinita 7440473 78002 uwgh B SRDL  MS 12300 472202 @ 1820 1537
Cobale 7440484 20002 wgl B SRDL MS 133100 ° 880e03 1 uSR0H4 1557
u Coppes’ 7440-50-8 120601 wl B SRDL M8 ‘3, P 182014 1557
o Iren 7430-89-6 Li2et0  wgl U Ms 126+ 1 182014 1557
a Lead . 7436934 700002 uwglh B SRDE MS 366002 1 182014 . 15i57
Magnesium 7439954 5.62¢+00  wgll. B >RDL  MS 123et02  491e01. 1 182004 1557
m Manganese 438965 10901 wgl U L OMS  123¢400 189601 Touee 1557
Molybdennm 74333987 - 6M0e0i  wyE B'  SRDL M5 1.23e+00 326001 1 IBA0M4 1587
> Nickel 7440-02-0 110601  ugfl, B SRDL  MS. 13300 31902 1 482014 1557
- Potagsinm T440-09-7 31000 uwyl U M$ . L2102 3106100 1 R2014 1557
: Belenium TTRL-402 60002  uwi. B SROEL  MS 1332300 13302 R 7711 E SN T
U Hliver 744023-4 53307 uwl U WS 12300 23302 1 LRAE0IA 1557
Soditim, TE0-235 4456100 wgl B SRDL  MS 123402 36500 1 LSA014 1587
u " Fhallium 7440280 20002 ugi. B >RDL.  MS 12300 570e03 1 182014 1597
< Vanadium T440-622 300602 - wgl B SRDL,  MS 123300 S70:03 1 NRPOM 1557
Zine 7440-66-6 350601 wgL B SRDL MS 123500 La7e0l 1 UG 1557
{ Uranivin 7440-61-1 10002 gl B SRDL- M5 1238800 0.00000 1 1801 157
ﬂ- Color Befure:  Colorless Clarity Before:  Clear , 'i?ex'ture: NiA-
m Color ATter: * Colorkess Clarity After: - Clear Artifacts: Nobe
m Cammenis:
- |

Chéeked by: L _ _ Date:




USEPA NAREY, MONTGOMERY, AL

Trace Metals Analysis by 7500Ce CRC ICP-MS
o i~

INORGANIC ANALYSIS DATA PACKAGE
Client: BASECLEVELAND SDGNGE 1300090 Method Type:  SW346-6020A
Saiple ID: BB_.%lzl.sF S .‘ Customer Sample ID: 302 _ )
Mstii:  WATER Datc Received:  10/30/2013  Tewck: LOW Amalyst:  RM
% Solids: Sample WVol:  45.00 Fiml Vol 5000
Prep BaichID: . 1300050 , PrepDater 122372013  Instrimsent:  AG7500Ce ICPMS
e - ; _ —
Analyte . CABNe. - ‘Cenesifration Vnils C Qual M RDL DL il Date  © Time
Aluminum  7429-905 “LaTerol ugll SRDL M8 123eHl 4601 1 SR04 1645
Anfimony © 7440360 - 300e02 ugh B >RDL MS  123eHB 570003 1 1SR0IE 1645
Avsemie 7440332 et uglL SRDL MS 123100 K802 1 US014 1645
Bariuin 7440-39-3 3.4det0l ug/L SEDL MS  1.23e460 360¢:02 1 182014 1643
Beryltium 7440-41-7 3.00-02 B SRDL  MS 123400 62003 1 14014 1621
Cadmiom - 7440439 1.40e-01 B SRDL MS 12300 000000 1 UBZ0I4 1645
Calcims  7440-70-2 1.87e4D5 SROL MS  3.08403  Baseddz 28 18014 1613
Chrominm FA40-47.3 130201 B SEDL MS 123 am2e02 1 USHOIZ 1645
Cobatt 7440-43-4 1096103 © >EDL MS 23902 6 UR0M4 1618
Coppss 7440508 520601 BS SRDE  MS 125400 30te02 1 182014 1645
Tren 7439896 2386403 SROL  MS 133502 Li2eGl 1 UBABIA 1G4S
Lead 7439921 6.00e02 B >RDL MS 13300 36602 1 UBZ0i4 - %6us
Magnesiins ~ 7439954 3468104 SRDL  MS - 617et02 246200 6 1sA0A  I6IR
Magussium TA39:55-4 330404 SROL M8 123402  49fedl 1 | 1615,
Maaganess TA30-06-5 4926403 SROL MS 30801 2726600 28 IAA2014 1613
" Molybdenum 7430987 1216400 B >HDE, MS L23&R00° 326e02 1 13R04 16:45
 Nickel - 7440-02.-0 4096104 SRDL MS  247ci2 0 a¥ BN 1602
" Setesiini 7752492 1746400 SRPL  MS 123000 182014 16:45
" sityer 7440:22-4 " K0e0z B SROL  MS  123¢+00 1812014 1645
Sodiun 7440235 262cH05 CUUSRDL  MS© B0RSH3  Oa2et0l 28 UMMM 63
Thalkium T440.:28-0 4.80e-02 B >RBL, M5 123e+080  5.70e-03 1 1RA014 - 1645
Vanadizm 14 400002 B SRDL M5 123160 S5M0e03 1 132014 1645
Finc 2626401 WL SRDL  MS  123R08  127e01 1 1BRM4  16u4S
" Uranium 740611 2990 gl SRUL  MS 52300 000000 2§ UBROI 1645
Color Before:  Colorless Clarity Befire:  Clear Testure:* N/A
Color After:  Coloriess Clirity Afieri  Clear i Nosie
Comrenis:

Cheikedby: - Date:




USEPA NAREL MONTGOMERY, AL

Triice Metals Analysis by 7500Ce CRC ICP-MS SR
: . 2k |
INORGANYC ANALYSIS DATA PACKAGE

Client: BASF CLEVELAND SBGNe: 1300090 | Method Type:  SWS46-6020A

ple 15; ﬁg.'ilzi% . Customer Sample I 503 _
Matéix;  WATER | DifeReigived:  10/30/2013  Level: LOW Amalgsti  RM
% Solids:  ‘Sample WW ok 43.00 Fimal Vel: 30,00 o
Preép Batch ID: 1300090 . ' Prep Date: 12/23/2013 Instrument:  AG 7500Ce ICPMS
T » - ' ' ' Analyteal
Analyte CAS No. Concentration Units C Qual RpL. - “BL Bl Date Thite
Alminum 7429505 9806400 ngh, B >RDL 1236401 4.5 1 8814 (0L
F Antimony - 7440-36-0 600e02 ugl. B >RDL 1236500 570:05 1 180014 1701
Afsénic 7440-38-2 10000 ugl B . »RDL L 123er00  180e02 1 18R0M 170
z Barium TA40:39-3. . 281600 uglk PRDL  MS 123300 360e02  t 182014 §TOR
(1Y Herylium 7440417 300e02  ugl, B SRPL MS 123D 620008 1 L7204 l6a6
Cadmium 7440-43-9 300002 uglle B SROL MS {2306 000000  §  US2014 1701
z Caletum. 74405702 4616403 wgL SRDL = MS 123302 74100 1 18034 TR0l
: Chromium *  7M0473 100e01 gk B SRDL. M8  123e#00 472602 1 UMM 1701
u Cobalt T440-48-4 391100 ug/L SRDEL  MS 12386 880e03 1 18204 iTiol
’ . Capper 7440-50-8 270:01 ugl, B >RBL  MS 173400  3led2 P 82014 1mie
o Tvon . 7439326 919603 gl - SROL  MS  123e:02 1L¥2e01 1 182014 ¥ri
a Yead 39924 190eBt ugl B SREN. MS 12300 366202 1 HE204  17:0%
© Magnesium 7439:95-4 Li%estd  ugl SRDL MS  123e402  491e0l | 17:01
m Miangawese | 7439055 173et02  wgfL SRDL  MS  123=400  1.09e01 i 17:00
Molybdenum  7439-98.7 2460480  ug/L >RDL MS  123et00 326602 1 USROM 170l
> Nickel TA0-020 . 594et02  up/L SRDL  MS 61700 15%01 &  18R014 1656
= Potassinm 440097 41703 ugfL SROL  MS  123etbd  Baferld 1 18R014  17m
.- Selenium LD 15001 mgL B SRDL  MS  iZ3ef60 13302 1 NB20L4 1701
®) Sitver HAGRA | 23302 wfl U COMS 123100 23302 1 SR04 THG1
CSedivii  TMDR3S . 5d60+05  ugl CSEDL  MS 617103 LEZH2 56 USA0M4 1650
ﬂ Thalfium 7440280 © L60e02  wgt B SRDL  MS  1.23et00 570203 1 Ifsfibli 1701
< Vanadiom T440-62-2 G.Qﬂe—(}Z. wgL B SRDL.  MS 123500 5.706.03 1 Iiﬁfzﬂié e
L T440-666 1800400 ug/L >RDL  MS 1234007 127e01 1 18204 1701
{ 7440-61-1 20002 ugl B SRDI, MS 123er0 000000 1 LSa014 1701
n : Colorless Clarity Be"%ﬁre “Clear Texturer MN/A
m Color After:  Colorless Clarity Affer: Clear- Artifacts;’  Nome
m. Comments:
=

Checked by: o o Date;




USEPA NAREL MONTGOMERY, AL

Trace Metals Analysis b’isf 75000 CRC ICP-MS
7 INORGANIC ANARYSIS DATA PACRAGE:

Zine

Chigdked by:

Chiert: BASF CLEVELAND SDGNed 13000000 Method Type:  SW846-6020A
Sample ID: B311220Z | Customier Sutiple ID: S04
Matriz: WATER Date Recebved: 10/30/2013  Level: LOW An#lyst:- RM
% Sokids: Sample WeVols 4500 Wnal Vol: ~ 50.00 S
PrepBatehID: 1300090 PrepDates 122372013 Kustrment:  AG 7500Ce IOPMS
T .{in_ziiﬁical
Analyte CAS No. Coneeatration Unils C Qual Mo . DL D! . Date | Time
Alumbram | 7429-905 SUGF0Z  ngfi | SRBL M5  Li3ei02 46500 11 L8O 1706
Antimony . 7440360 agL SRDL  MS 12300 570603 1 470014 1632
Arsenic  TA40-382 4@k, SROL  MS - 123s600 18002 1 17014 1632
Barhm . 7440393 g/l SRDL  MS 123400 3602 A WM 1632
Beryllium ' 2 130601  ug/l >RDL. MS  1.23e+00 6.20::—§3 1 UTE 1632
Cadmium ° 1.62¢101 - uglk SRDL  MS  123sH0D 000000 1 U72014 16
Catolum 9186404 ugll, SRDL  MS . 1236H3  7dlerdl  1E 18201 1706
Chromium 1440473 2208401  ugll >RDL MS 123400 472402 1 172014 1632
Cobatt 7440-45-4 270001 uglk SROL  MS  123et00  880e03 1 17204 1632
Copper TA40450-8 223e¢01  wg/L SRDL  MS  1.23 ¢ 3.01e02 i Aapbie 1632
Tron 7439-89-6 16tz gl RO MS 112601 1 170 1632
Lead TA39-921 4316101 uglh, SRDE  MS 12300 36602 1 VIRM4 1632
Mognesiomy  7439-954 1376404 ugl SRDL  MS 61702 246400 6 US04 1728
Mangmnesi 7439965 30901 ugfl, SRDL  MS 123100 18%0i 1 L0 163
Molybdensiii  7439-98-7 104401 - uglk SRDL  MS  1mei00 320z 1 w153
| Nickel 7440020 4966402 ugls SRDL  MS 123401  319:01  1f Ao
Potdssnm  7440.09:7 173604 ugl SROL  MS 617402 1530l 6 UBROIE
Selentum 7782492 9050400 ugl SRDEL  MS 61700 616602 6 1820 28
Silver 440004 233602 uglk MS 12300 23302 1 1704 iga2
Sodium 4 2060104 gl SRDL  MS  617er(2 182601 6 1RR014 1798
Thallitm 700802 ugllL SRDL M5 123100 57003 1 1084 1632
Vauadiom  7440-6232 14300 ugll, SRDE,  MS 12300 57003 1 © UTZOM4 1632
72404666 5956101 ugll, SRDL  MS 12300 12701 1 W20l 1632
 Urmmim | 74404614 1046402 uglL SRDL  MS 12300 000000 1 L7A0M 632
Cotor Before: Colorless Clavity Before:  Clear Texture: N/A
Color After: Colorless Clarity Afters 1 o Astifacts: None
Commenis:
© Date:




USEPA NAREL MONTGOMERY, AL
Trace Metals Analysis E_?*__tﬁﬂﬁ{?e CRC ICI’-MS )

INORGANIC ANALYSIS DATA PACKAGE

Client: BASF CEEVELAND | SDGNe: 1360090 Method Tyge:  SWH46-60204,
Sample D B3.112214° Customer Sample 1D; 805
Matriz:  WATER " . DateRecsived: 10/3G/2013 © Level: LOW Andlyst: RM
% Solids: | SampleWtvol: 4500 FuadVek  50.00
Prep BatchID: . 1300090 ater  12/2312013  Tostrument:  AG 7500CeICEMS
— — - b : v
Anglyte CAS No, Concerération Units € SQual M RDL Dl il Date _ Time
Rt 7420905 50 ugl | SRDL  MS 617601 233100 6 US04 1810
h 7440-36-0 ugll. RDE. M5 123400 570003 1 1872014 . 18:15
¢ 10382 nglL.. SRBEL MS 12300 180s02 - 1 182014 1815
Z Basiem 7440393 L, SRDE. MS 123400 3.60¢02 1 182084 1345
(1Y Beryllium FHA0-417 110201 sgh B.  SRDL  MS 12300 620e03 1 UIR0MA 1724
Cadinizm 7440-43-9 175et01  ng/L >RDL  MS 123600 008000 1 IBR0I4 1845
z Caleum 440702 . 85lei0d  uyL SRDL MS 6i7eH02 37101 6 WEEe14 1810
:. Chromium TA40-473 190et01 gl SRDL  MS 12500 472600 1 US/ZGI4  18:15
u Cobalt 74400484 287101 ik SRDL MS 123400  $80e03 % USHOI4 1815
Copper  7440-508 240501 ngh, SHDL  MS 1256100 301602 1 U614 185
O fron ' T439.89-6 204et02 gL >RDL Lizetol 1 182014 185
a Lead 39921 430l uglL >RDL ss6e02 1 HEROIE  ImS
Magreshim 131at0d oyl >RBL . £.591e-01 i 12614 1815
L Manganese 285001 wmgh.  =RDL 10%e-61  F 1B2014 185
Molybdenmm O (L 3 SRDL 326002 1 LEROW 5
> Nickel 7446-026 457e+02 gl SRDL  MS 61700  1359¢01 6 - 182012 1810
- Potassina 440097 1656104 ugl  SRPL MS 122 X000 L USR0L4 1815
: ' Selenfunt 7782492 3.96et00  ng/L SRDL MS 12330 12302 1 182014 1845
U  Stiver, 7440334 . 6650400  nglk SRDL ™S  123ex60 23%ed2 1 LSEGH T 185
 Sodizm 207604 agfe. SRDL  MS  123¢HD2 365000 1 18E0I4 i85
ﬂ Thallinm 900e02 WL B SRDL  MS 1230 5W0e03 1 ' UERM4 155
< Vanagdinm 148200 wglh . >RDL  MS  1.23eH0 570803 1 US04 (%15
Zine 864et0l wgL  SRDL © MS 12300 127601 - 1 182614 18:15
{ Urauhum 939¢£01  nglhl >RDL M8 123400 000600 1 82014 1805
n Color Befove: ~ Colorless :C‘iarit_y;fﬂefore: C_‘i_:}'ar Toxtare:  N/A
m Color Afteri _g}ﬁpiorless _ Chr'ﬁ:yéftﬁr. Clrear Arfifacts: None
m Comments:
: Checked byz Dates




USEPA NAREL MONTGOMERY, AL

Trace Metsls Analysis by 7500Ce CRC ICP-MS
INORGANIC ANALYSIS DATA PACKAGE

Cliet: BASF CLEVELAND SDGNo: 1300090 Method Type:  SW846-6020A
CSampleld: BLILB . Costomes SampleTD: 506 R
Matrix:  WATER Biate Received: 10/30/2013  Levek LOW Aﬁﬁ!yst: "RM
% Solids: Sample WelVol:  45.00 Final Val; 50.00
Prep Bateh T 1300059 Prep Date: 12/23/2013 Instrument: AG TH00Ce ICPMS
: . ' Aualytieal
Analyte CA8 N, Concentrafion Unils 6 Qual M - RDL - Date Tima
ATuminum 7420905 LI3ei03  ugih, SRDL  MS  123ew02 17872014 1821
Autimony 7440-36-0 60061 ugk, B SRDL MS 1235400 1 usnold 1826
Arsonic 7440352 16800 ngh SRDL  MS 1230400 1 SABE 186
Baxigm 7440393 385e+01  ugll SRDL  MS  123et00 U HEpul4
BeryMium 7440417 - 400002 wg B SRDL  MS 123400 Ca, wmen
Cadwiwm 7440430 250601 wgl, B SRDL MS 12300 000000 1 Ushbia
Calefem =~ 744007 7 63%i04 ugh | SRDL  MS  123et03 7410801 i1 wsmols s
Chraminm TA4DA7-3 © 2870 ugL SRDL . MS 12300 470 1 3372014
Cobalt 7440484 . L7001 wgf. B SRDL  MS 12300 880e03 1 182014
Copges F44050:8 452400 ug/l SRDL  MS  123e400 30102 1 1/872014
Tion 7439-89-6 L1903 ugl SRDL.  MS  123e102  1izetdl 1 TR0 1826
Leat 7439.92-1 351et80  uglh >RDL M5 123e+80 366e02 1 1BR014 1826
Magnestam 7439854 133404 gl SRDL, MS 12tz .4sledl 1 82004 1826
Manganesé 79965 6080l ugll SRDL  MS. 123500 10901 1 8R614 1826
Molybdenard  7430.08% 9142408 uglL SRBL . MS 123400 32602 1 US04 1816
Nickel FA0ZH T eTEDD  ugl KBl MS  123et00  3.19:02 1 18014 1806
Potassiim 7440097 6.656403 1236602 3306800 4 LEZ0I4 1825
Selshiti TI82492 490601 1236100 123602 1 182014 18:26
Sitver 7440024 233602 123100 23302 1 1R0014 1826
Sodiwm 740935 1156405 123603 345eH01 11 1SR2014 1821
Thilliu 7440.28-0 408602 1236100 570003 1 182014 1836
Vanadium 7440622 . 2.98¢+00 123300 57003 1 L8014 186
Tine 7440666 208601 123¢400  127e0t 1 G8R0l4 1806
Urdsitrn T 7440-61-1 1.06er00 1236400 0.00000 1 U014 7 1826
Coler Before:  ClolorTess Clarity Before: ':-fCléiir = Fexture: NJA
Colox After: Colorless | Clasity Aster: Clear Avtifacts:  None
Contmiepnts:

Checked by: ‘ ‘ ] _ . Pate:




US EPA ARCHIVE DOCUMENT

USEPA NAREX, MONTGOMERY, AL

Trace Metals Aualysis ,bwiy 7500Ce CRC ICP-MS
INORGANIC ANALYSIS DATA PACKAGE

Chscked by: . o Date:

CHent: BASFCIEVELANE SDGNes 1300090 Meihod Type:  SWR46-6020A
Santple TH: B3.11223C .  Customer Sample [D£S07
Matrix:  WATER Dofe Recsived:  10/30/2013  Level: LOW Bualyst:  RM
% Soltds: SampleWiVel  45.00. FinalVol:  50.00 -
PrepBateh T 1300090 o 12232013 Tnstroment:  AGTS00Ce{CPMS
S LR S Aualytical
Analyte Concenfration Units € Qual M. EDE- DL Dl Date Tiate
Alomimaa 3060402 /L. CROL.  MS | 617107 203000 6 8014 1832
Anttmony 110s301  uglL SRDL.  M$  123e+00 570003 1 URE0M 1837
Arsenic 382 . gL " OSRDIL MS 12300 180ed2 1 Ls28l4 1837
Baxfum 440393 wg/l ~ SRDL MS 12300 36002 1 USADIF 1837
Reryllivr TMpalT _ @l B SRDLC MS (2100 620603 1 UR04 1735
_ Cadminm TH40:43-9 212601 ugll. SRDE  MS | 123¢00 000000 1 USEG4 1837
Ciiteinns 7440702 SA7eH0d  uglle SRDL MS 6476102 37te] 6 USRO0L 1842
Chrorsium 7440413 L7901  ng/L SROL MBS 10 47202 1 UBSO4 1837
Cibal T440-48-4 269301  ugll, SRDL  MS  123erB0  880e03 1 TSRO0 187
Copper 7440-50-8 253401 ugl, SRDL ™S 12300 3d%e0z  f  1BROM 1837
fron - 132895 1040402 ugl COSRBL MS 12302 Lizetot 1 18204 1837
Load 92 43let0l  ugll SRDE  MS  123eH00  3.66e02 1 - US[014 1837
Magnesium 7439954 I3derd  ugl SRDEL  MS  123H2 49101 1 1820 1837
Mangansse 7430965 30SeH  ugll SROL  MS  123H00  L8%01 1 ol 1897
Molgbdenum 7430987 agl. . SRDL  MS  123et00 326002 1 1837
Hickel 7440-02-0 4016102 ugl CSRDL MS' 617608 159601 6 T s
Potassiom. | T440-09.7 1566104 gl SRDL  MS 13302 300000 1 UBR0M4  18:37
. Selentum 7782-49-2 67660 ugll SRDL  MS  123e:00 12302 1 US04 1837
Siver 7440:22-4 23302 wgl. U MS 23500 23302 1 LS04 1837
 Sodium. 7440235 2366H04  ugl SRBL  MS  617e602 18201 6 UBR014 1842
Thattiam 7440.28:0 700602 wgl B >RDL MS 123600 550003 1 USA0M 4837
Vanediim . 7440-62:2 102400 wf. B SRDL  MS 123400 570s03 1 L8204 1837
Zirie 7440666 5606301 uwgfl. - SRDL  MS . 133er00  127e01 1 1872014
Uranisin 7440-61-1 1156207 AL SRDL M8 123400 000000 1 VB/20M
Color Before:  Colorless ﬁi&nﬁ} BEfére.; Clear Texture: WA
Color Affer:  Colorless Charity Affers Clear Artifacts:  None
Comments!




 USEPA NAREL MONTGOMERY, AL
Trace Metals Analysis by 7500Ce CRC ICP-MS
| INORGANIC ANATYSES DATA PACKAGE
Client; BASF CLEVELAND SDGNe: 1300080 Methiod Type:  SWR46-60204
Sagle ID: BRAT24D _ ... CustomerSampleID:S03 o ..
Matriz:  WATER DateReceived:  10/30/2013  Level: LOW Analyst:  RM
% Sofids; o Samplé WiVl 45.00 ¥inal Vol 50.00 o
FrepBathTD: 1300090 PrepDate: 12233013 Instroment:  AG 7500Ce ICPMS
| ' Analytical
Analyte CASTo. Loncenfeatfon Unils [ Quat M RDL D Dik Date Fime
- Abiigiriiun 7425-50-5 gl SRDL  MS 617301 2330 6 U820M 1849
7480360 gL SRDL ~ MS 123300 570003t 1/B/2014  1g4s
7440-38-2 ugll SEPL  MS  123e40  180e02 . 1 12014 1848
. TA80393 gl SRDL  MS 123200 3.60e02 1 US04 1848
Bewylliom . 7440-417 800002 wgl, B SRDL  MS  120s300 L0002 1 U704 1740
Cadmium . 7440439 1996101 uglL SRDL  MS 123400 000000 1 USPOM4 1848
Caleium 7440-70-2 8236204  ug/L SRDL  MS 617602 37lesOl 6§ B0 IR4
Chrotivm T440-47-3 17iet81  uglL SRDE MS 123300 Amelr 1 U0l 18w
. Cobalt 7440-48-4 286101 gl SRDEL - MS 123300  §80e03 . 1 182014 1548
Copper  744050-8 2195401 ng/L SRDL MS  123e:00 E0ledZ 1 USHOIS 188
" Tron 7439-89-6 3586102 gl SROL MS 1236302 LIZesDl 1 LB20I4 388
Lead 7439-92-1 40l mglk SRDL M8 123et00  366e 2 F LE2004 1848
Maguesium 7439-95-4 1356104 uglL SRPL  MS 122 451e01 | 1 U84 1848
 Manganese 7430965 ABSesli  uoll SRDEL  MS 123030 10%01 1 US;ZOM 1848
Molybdenum  7439-98-7 121101 wgl | SROL  MS  123e0 32602 1 LE20M
Niskel 7440-02-0 wgl, SROL  MS 6176600 15%01 .6 7o
Totassium - 7AG097  4STet0d  uglL SRDL M5 12302 3deicd %
Sefemium | 7TEAr2 631eH00  ug/L ' SRDL  MS. 123600  1.23¢02 /22014 :
" Silver 7440324 2302wl U M§ 1230000 23302 1 1RO IS:
Sodtunt 0235 . 23701 wgh SRDL M 18001 8 1mmoid
Thaltum .. 7440280 80002 ugl B  SRDL MS S70e03 1 182014
Vanadioer | 7440-622 10900 ugl, B . >RDL  MS 57003 1 18A01
Cine ., 7440-66% 6676101 uglls SRDL  MS 6 137e0i 1 HE0l4
Uranf . 9440611 1186302 wgl  >RDL  MS 00, 000000 1 1372014
Clarity Before . Llear Texiure: INFA

Artifactes  None

Cglor Afrar: : Cﬂlﬂ.ﬂ.égé'. . . Clarity After:

Conmenis:

Checked by: o coo - Dater




USEPA NAREL MONTGOMERY, AL

Teace Metals Analysis by 7500Ce CRC ICP-MS
*INORGANIC ANATYSIS DATA PACKAGE

Client: BASE CLEVELAND SDGNo: 1300890 Metiiod Type:  SWB46-6020A
Sample [Tk B31£225E Cnstomer Sample ID: DOS
Maids:  WATER Date Received: I0A30R2013  Levek: LOW Amalyst:  RM.
% Sofids: Sample WirVol:  45.00 Final Vil: 56,00 o
PrepBathID: 1300090  PrepDate 122372013 Tnsteumeiti:
Anslyte CAS Ne. Coneendration Tmils € Qual M RBL B bit Date Fime
Aluminum Ta2950s  335ew2  wgh  SRDL M8 617oi01 23300 6 UwWIE 1934
 Antimony 7440360 1106301 ug/k SRDL  MS  I236+00 570005 1 /842014 1935
h Arseic 7440382 316et00  ugl >RDL MS . 1236400 180e0z 1 182014 1925
z Bariam 1 7440.39:3 ATIEHT  ugh, SRDE, MS 12300 360602 1 1RRoM 1945
T Borlliani 7440417 800602 ugL B >RDL MS 123300 620603 1 17204 171
Cadmifuni 7440439 196401 uglL SRDL  MS  123e:00 000000 Y 48A014  19:35
z Caleim 7440702 3476104 uglL . SRDL MS 617402 37Met01 6 US04 19:Md
: Chromium TA40-473 170401 gl SRPL  MS  123e:60 472002 1 L8204 1925
Cobalt T440-484 2.85e+01  ug/L SRDL  MS 2 880e-03 1 LS04 T 1925
U :_C,apper 7440-50-8 21663061 nplh SRDL ~ MS . 301e02 I V72 1) = 19:25
o “Tron 7439.89.6 249602 uglL SRDL - MS 1aZefBt 1 LS 195
Eead 7439921 3906101  uglL SROL, M8 36600 1 USA04. | 1995
a " Magnestum 7439954 1340384 uglL SRBL  MS atedl 1 UBR0I4 1945
Manganese 7439965 45607 ug/l SROL M5 1236460 14901 1 182014 19935
m Molyhdendms 7430987 123401 ugl, SRDI, M5 123e100  326e02 i 1814 3925
> rockel FAA002-0 413302 upglL FRBL.  MS AT, 1.5%01 6 18014 194
=i Potwsstom 7440097 . 155304 wefly  SEDL  MS 12302 3100100 1 LS04 1923
T Selenfam 7782492 7060200 wpff 0 SRBL  MST 12300 123eDI 1 VR0 1925
“Silyer 7440224 40001  ugf, B KDL MS  123e+6 23302 1 182014 1925
& Sodinm 7440235 2460108 ugll SROL  MS  607cH2 L0l - 6 182014 1914
m “Thalliyi 7440280 -80e-02  wg/lh B | OSRPL, WS 123e0  S70s03 1 LRI04 198
< Vanadinmn 7440:62:2 LI0eHl0 ugl B SRDL  MS 1250 57003 1 Ism04 1935
Zine 7440666 6626101 ugL CSRDL MS 12300 127e0L- 1 VS0 1935
{ Uraiium TAA061 L186H2 gL SRDL  MS 1236100 000000 1 US04 1995
n Color Béfore: [ Colorless ) Clarkéy Befere:  Clear - Texture: A
m Celor Afier: {:c!gr!ess Clarity After: Cleay Artifaets: _?ﬁoue
m Commnients: .
: Checked by: L 3 Date:




USEPA NAREL MONTGOMERY, AL

Trace Metals Analysis by 7360Ce CRC 1CP-MS
~3h-
PREPARATION BLANK SUMMARY

Ciien: BASFCLEVEDAND' " SDG No.: 1306020

Contract: WATER Lab Code: US EPANAREL - Case Np.: 1

1, S02-808, DOY SAS No.: XXXXK

' - Result  Cone Agceptance : Analysis - Analysis
SampleTD  Amaljte - (ug/l) OQmal €@ Limt DL RDE M Date ~ Time Run
RBLK1300006 WATER )
Alistifosis et B 4-1.23e101  4.650-0F 123401 MS  1B/2014 1546 - T4AORO00R
Antimony 100e02 B 1236400 6.000-03 1236400 MS 172014 1605  14A07600B
Arsenie 200e02 B 123600 18002 123400 MS . 172014 1608 144076008
- Barinm 300801 B 1238400 3.600-02 123¢+00 MS 192014 1603 F4ADTO0D R
Beiviliam 100e02 B 423640 6.00e03 1.23eF00 M8 IR0 16405 4AN7R008
 Cadnfum 0000 B +-1.23e+00 0000 123600 MS U014 1605 14A0T00R
Calcium © YAl U 12352 TAH00 123402 WS HSR0M 1546 14A08000.8
Chrogrian 300e02 B H13GH00 47002 1.23e00 MS 1472014 1605 144070008
Cobalt 100c-02 B +H1236H00 9.006-03 MS 172014 1605 14A07000B
Coppér | 40002 B 1236300 3.00e02 MS 1014 1605 144070008
Ton Lizes01 © 123602, 1126101 2 MS | V72014 1605 14A07000B
Liead ' 39002 WO HAP3e400 0 370602 G MS  YIR014 16105 14A0700.B
Magpestum 1.60et00 B 11236102 491508 MS 182014 1546 14A08000B
Ivianganese L0901 U AP0 1.0%:01 0 MS 172014 1605 14A07000 R
Malybdenum CLete01 B H1.236H00 330602 1236300 MS V2014 16:05 144070008
Nickel 67002 B . ARLZ3H00 320002 123500 MY UBR014 1545 14A08000B
Potassitm 32400 U - HEBerz 3106400 1236302 MS  18R014 1546 14A0800R
Seleniun 376201 B H1232100 120602 1236300 MS 182004 1546  14A08000.B
Silver 230eb2 U +1235H00 230002 1230400 MS 1712014 1605 14A07000B
Sodium 3.656100 U H1236H02  3.65e+00 123e102 MS  1R2014 1545  [4A08000R
Thaffism 100e02 B H123e00 600003 123400 MS L2014 1605 14AD7000B
Vanadiumm 30002 B H123eH0 600003 1.23e+00 KMS /72014 1605 14A0T000.B
Zite 280601 B 1236000 127eD1 1235500 MS P04 1605 14A0700R
B

Uisisinm 0.000 1236400 0.000 123500 MS 172014 1605  14A07000B




US EPA ARCHIVE DOCUMENT

USEPA NAREL MONT GOMERY, AL

Client: BAST CLEVELAND

S5

MATRIX SPIKE SUMMARY

Leveh

LOW

SDGNoa:

" Trace Metals Analysis ‘by '?SﬁﬁCe CRC ICPwMS

it

1retiium

ugt,

2046402

L1102

Contract:  WATER Lab Codes TSEPA/MNAREL - g:z}sem.. ROL 502808, SASNo: w
9
Matrid  WATER SanpleI:  B3.11220Z Clisnt ID; 504
" Pereent Solids for Samples 0.00 Spied D B3,11220Z-8 Percent Sofids for Spike Sample: 0.00
Agcepiande Spikéd Sanmple Spike %% .
Anslyfe Tnits Limit %R Reenlt C Result C Aqdded Recovery Qual. M
Antimony ). 75~ 125 117402 1.37c401 LieH)2 930 MS
 Antimony uglL, 95 125 115602 137401 Ler02 910 MS
Arsenio ug/L 75- 125 1076402 5.58¢+00 L.11eH52 o1 - MS
Aiénie ug/lL 75- 125 LOTe+02 5.58¢:+00 L1ter2 91.0 MS
Parinm ugfL, 75-125 1.5%e+02 53301 1.1tet02 myg MS
" Barium wfl, =~ 75-12% 1.56e+02 553401 1.11e+02 St M
i g, 754125 9.586+01 130s01 B 1110402 MS
ugh;© 75-125 9.87e+01 13001 B 1.11e402 MS
wgl, T 75-125 1.15e+02 1626¥01 1116402 MS
Cadrmiun g/l 75- 125 L2 1638401 tter02 MS
Chronfs vl 75~ 195 1.336+02 2 206F01 PHE02 MS
Chromium g/l 75125 136402 220601 1.11et02 . M8
Cabalt R 75-125 1336402 2.70e+01 1116502 MS
Cobalt ug/L 75 - 125 1332402 2.90e+01 Lilet02 MS
Copper ug/L, 95 -125 125102 2236401 L. MS
Copper - g/l 75-123 1.25e+02 2230401 Lileig2 : MS
Tron /L 75-125 1.08¢+04 1616402 1116+04 959 MS
Tron. ug/L 75- 125 L13e+04 1.61e+02 LHet+04 99.9 1S
Lead uglL. 75 - 125 155402 4.51et01 f.11et02 04.8 MS
Lead g/ 75-125 13402 4918101 Tller02 939 MS
Mapganesa gL 75-125 L44e+02 3086401 ~ L11gH2 107 MS
Manganese ugfl; 75:125 14deti2 3.09e+01 1irern2 1013 MS
Molybdenum  ug/L _J5:125 Li7e:(2 1,04e401 Laes02 96.2 MS
Molgbdemm:  ugll, | 73-123. 1156402 1046401 1116402 46 M5
Silver g/l 75- 125 101402 233e-62 U Liletd? 20,5 MS
Silver uaf. 75-125 100e+02 23302 U 1.1let0 90.1 bS8
Thatlisen gl 75§25 . 108e+02 700202 B 1.11s+02 96.9 MS
Thallicim wl,  73-125 10602 7.00e:02 B 1115403 95.6 MS
Vanadimn ugfl, 75105 Ll3er02 143500 11eH? 1007 LY&]
Vanadins g 75135 1idestn 1:A43e+00 LileH 99.8 MS
Zing ug/L 75125 158EH0Z 5.55e401 111602 836 MS.
Zinc ugfls 73+125 ' 555401 Lile+02 86.0 MS
Uranivm ugfL. 75123 208632 1.646¥02 E11e+02 917 M8
' #5.125 1046302 MS




USEPA NAREL MONTGOMERY, AL

Trace Metals Analysis by 7508Ce CRC ICP-MS

-5h-
' POST DICEST SPIKE SUMMARY
Client: BASE CLEVELAND | SPENos . _ 1300090 _
Contrach:  WATER Lab Cede: USEPANAREL ga_'se"l\fe.: ROLS0ZS08. | SASNos XXXKXK
09
| Matix WATER  Levd: _ IOW . . Cllent 1B S04
Sample ID: B3.11220Z Spiked ID:  B3112207-A R
‘ _ Accepiance Spiked Sample | . Spike % _
Analyte  Units . Lim# %R Resaly = C Resuit € Added  Reeovery Quaj "M -
ARt ngfL 80120 - L67es03 - - 5.60c+02 1,236+03 39.8 MS
Alumifsiyim ugll | 89-120 1636403 5,60e+02 1.236+03 26.3 MS
Anfimony wgfl. . 80120 1246402 1.37+0) 1.1leH02 98.% M
Aufimony ug/L 20- 120 1340402 137401 1.11e+02 <90 M8
Asenic welf 80 - 120 LHet02 5.58e400 Lileto2z . 953 M3
Arsenic WgL.  §0-120 1126402 5.52e+00 1itet02 956 M8
Barfum  ugh 80- 120 L6detD2 5.53¢+01 11let02 98.0 M
Barlun g/l 80-120 Lée+02 5536401 ©Lilet02 57.4 WS
Beryliion ugll, 8- 120 1082402 130e-01. B 11te+02 069 MS
Beryllium gl 8- 120 1076402 15001 B 11Ie+02 963 MS
Cadmium wg/L 30-3120 - 12et02 14626401 11teH02 UE2 MS
Cadminm = ugl 80-130 1236402 18201 1.118302 964 - MS
Calcium ugL. 20120 1.605+0s 9.1Be404 1236405 86.7 MS
Caleium ugl. T §0-120 1.98¢+03 918e+ls 1238105 . 86.4 MS
Chromium ugfl. R0- 120 1.35¢+02 2:20a+01 Lilerl2 1021 Ms
Chromitm ng/L, 804120 136e+02 2906401 1.He+02 1025 MS
Cobalt Ul 80 -120 - 135e¥02 #70e401 Litet02 §7.0 M3
Cobalt " ugll £0-120 1.35e+02 27106501  Llle02 96y . MS
Copyer ugfE, §0- 120 1286+02 2235401  Lllet02 937 M8
Copper | te/L $0-120 128102 2936401 111802 930 - MS
Tron /L 80120 11764 6Ter02 ii1et04 042 MS
Iron ug/lL, 80-120 . L1%es0d LAleHR . L1let04 104.6 MS,
Lead g/l 80-120 . 16002 4.51e+01 1.11e+02 99.7 CoMs
Lead 1/l 80 - 120 L60cH02 C 43ledl 11let02 100.0 MS
Magnestum gL, 80~ 120 703604 - 137e+04 6.17e+04 91.7 148
Magnesivm ug/L, 80-120 6.95e+04 1.37e+04 6.17e+04 90:5 MS
Manganéss g/l 80- 120 14562 3.09e+61 11le62 1026 MS.
Monganose  uglL §0-120 LdGer02 3090401 111602 1033, MS.
Molgbdenum  ug/L 80- 120 1206402 1046401 Liletd2 085 MY
Molybdenim  ug/l. - 80.-120 1202102 104601 111e+02 988 M
Nickel wgl  80-120 1570308 4966402 1230403 8722 MS:”
Niekel ue/l, - 80-120 1.55¢+03 4966102 12363 357 M3
Patassinm uglL, B0 - £29 7556404 E73e+04 6.17et04 944 MS
Potasstum ~  wgls 80 120 T41let04 175304 6.17e404 52 . MS

Sefeslom gk 80- 120 5.78e+02 905400 617002 922 MS




ETSEPA NAREL MON T GOMERY, AL

Client: BASE CLEVELAND

Trace Metals Analysis by 7300(36 ERC ECP-MS

~&h -

POST DIGEST SPIKE SUMMARY

SPGNo:

1300090

BAS Np.t XXXXX ,

US EPA ARCHIVE DOCUMENT

Uranium

11ier02

Confract:  WATER Lab Coge: US EPAMNAREE CaseN | ROL S02-808.
‘ o D
‘Matiix: WATER Eayel: _LQW . Client ID: 804
SamplelD:  B3.1IN0Z Spiked ID:  BIA122078
_ Aseceplanes S;;Ekéd K Spike Y
" Amalyte Uhitts Linit %R Remiile . © Added Regovery fJual M
Sefenim 80- 120 s68et02 6175402 907 MS
Sifver 80 <120 L1lew2 1.11e+02 999 MS
Sikver 85=-120 119502 TleHn 98.9 MS-
Sodézm s ] T34 BATet 04 91.9 MS
Sodiin . 7.656+04 2.06e+04 6172404 913 MS
Thallium 80- 120 1.16e+02 7.00e-02 1ilet2 1043 M8
Thallfm 80 120 LISt 70002 1.13e+02 103.3 M5
Vanadinm 30 130 LAFEHL 143e+00 1.Het2 104.0 M8
“Vanadiim 80- 120 1176102 143400 L1eR02 104.4 MS
Zine 80- 120 1.576+02 3956401 1iles02 881 Mg -
Fins 8- 120 1.58¢+02 5956401 1.11eH02 882 TMS
Uranfitn 20-120 2.10e+02 1 04e02 11let02 94.8 MS -
8- 120 2.10eH02 1.04e+02 94.8 NS




USEPA NAREL MONTGOMERY, AL

Client: BASF CLEVELAND

Matrix:

" Percent Solids for Sample: B.lp T

Contracis . WATER

 Bample ID:

WATER .

Trace Motals Analysis by 7508Ce CRC ICP-MS

DUPLICATE SAMPLE SUMMARY

Level:

LOW

fab Code: TS EPANAREL

B3.11220Z

" highieafe ID: B

SDGNo; 1300090

Cate Mo RO1.S02-808, D09 SAS No.z XKXXX

ClientID: 504

Feant Safids for Duphicate: 0:007 " e

Acceptance Samiple B Buplicate . X
Analyte Units Timif Resul € Result < RPD OQual M
Alimfmem ugil o-m 5606402 38402 418 M5
Anfismotiy ue/L 020, 137401 1.52e+01 1043 - MS
Antimony ugll, 0-20 Li7eH02 L1562, 192 MS
Arseiie gl 0-20 5582400 " 638e+00 C 1342 MS
Arsenic gL 0-20  1.07et02 L0702 0.62 MS
Barimmn uglL. 0-20 5530101 100301 9.83 M
Bariim ugil 0-20 . L39e+02 1.56e+02 218 . MS'
Boglliom  ugl 0-20 13001 B 13301 B 24 MS
Beryllium agfL 020 40%+01  © 9.87e:01 2 - MS
Cadmium ugfL D20 - L&2et01 1.87¢401 1435 MS
Cadmiiim. gl 020 1456502 Li4E+02 0.48 S
Calem  ugl 0-20 L 982k 04 675 MS
Chromis ugfL. 0-20 220801 261, 1118 MS
Chroiiim ug/L B-2h 143e 402 1366402 2.15 B
Cobalt wgiL 0-20 2708401 3in1e01 1094 “MS
Cobalt ugll =30 1338402 1336402 017 MS
Coppes ugL - 0.-20 2486501 1065 MS
Copper ug/L: 0-20 155502 .36 WS
Tron T/ 0-20 1.8302 12,60 M
Fron, ug/L 0-20. 113104 441 MS
Tead ugi, 0-20. 495e+01 5.46et81 155 MS
Lizatt P 0-20 1.55¢+02 15det02 0.85 M3
Magreshin usfi 0-20 1.37e+04 1.4%e 104 855 MS
Manganess ug/L 9-20 3.09e+01 Aadel 1048 M5
Manganese  ug/L. 0-20 144402 1440402 016 M8
Molybdesm /L 0-20 1.040+01 1.0Ze+02 163.00 ¥ M8
Molybdenum  ug/L 0-20 11702 - 115en02 153 MS
kel upfl, C0-20 4965402 | 5255102 571 M3
Pptassium. g/l - 0-20 173404 1.906+04 9.17 MS
Sclenivm ug/L 0-20 9056400 1.04er01 1568 MS
Sikver wg/L. 0-20 23302 U 484602 B 2000 MS
. Sitver uglL 0-20 1.01eH02 L0002 048 - M3
Sodium gL L 0-30 2.06e+04 2256404 518 M3
Thaltfim n9/L 0-20 700202 B - 797602 B 1043 MS
Thaltiur ug/L 020 1086302 106602 1.40 M8
Vanadivm ngfL D-20 1.43e+00 L.&he+00 1132 7 MS




USEPA NAREL MONT GOMERY AL

Trace Meﬁais Anah’s;s bv 7500Ce E‘RC ICP-MS
. -
})U?LICATE SABF[PLE SUMBIARY

Cltent: BASE CLEVELAND

Coniract: WATER '

. Levei

WATER

. Percend Bolids for Sample: 0.00

sﬂmpfem:

'J b Code:

?_ﬁ_ 16w

US EEANAREL

-B3 132207-8

SDGNe: 300060

| CasaNes Pg(lfi__m.ﬁ_ﬁ,

Client 1D S04

SAS Nos XEXXX

Apalyte - Wgits

Accepiante
Limit

i)nphi:srte : B3, lIZ_OZ—SB

Buphc&te
v Rasulk

Percent Selids fox Diplicate: 0.00

US EPA ARCHIVE DOCUMENT

R —— ugfL
Zing g/l
Uramium ug/L
Uranurm ug/L

0-20
0-20
020
0-20
0-20

158602
1046502
2.066402

1126402
155002
1.1geHE
2048102

MS
M3
MS

Y




USEPA NARBL MONTGOMERY, AL

. i 7 w )
LABORATORY CONTROL SAMPLE

CHent: BASTF CLEVELAND : : SBG 1300098

il WVl 45 00 Final Vol: 50.0 0 TrepBawhI: 1300090 Prep Dater  12/23/201
Anlytel DiE | %olidss 00 . Trstumest  AG7S00CRICEMS Prep Amalyst. RM »

_ % - Acceptance Analytxcai
Anaiyie Units  Trus Value Result C' Recovery CQual Limits Date Time  FPrep Batch

SampleD:  LOSTRO0B0D T ‘ ‘ =
Alumiziim ugle 10002+ 121ei02 12050 80.0-120.0 Y8/2014 1352 1300050
Antimony ugh 1006302 9.85ei01 98.45 VIR0 1610 1300050
Arsenic uglfl 10002 9.73#01 97.25 W04 1610 1300090
Bariom vl 100e02  103et02 10261 3010+ YHW4 1640 1300090
Beryllium ngfL 1002 971etdl E7AT 001200 1720 1610 1300090
Cadminm gl 0002 98gerl - 99.62 ' £0.0- 1200 Y014 1§10 1300090
Calcium ugl,  1.00et(d 936603 93,56 80.9-120.0 82014 1552 1300090
Chromium ugle 1006302 LOTe+(2 10685 80.0-1200  NI2014 1610 1300090
Cobalt vgle  1.00e+02 1.06eH02 106.46 ' 80.0- 1200 YHOE - 110 1300090
Cobder ugl. 100102 106e+02 10637 £0.0- 1204 YN0 ¢ 16100 1360090
Iron ugl, 10004 1.0g6ek0d. 106.24 - 80.0-120.0 V2018 - 1610 1300090
Tead agl. 1.00et0z  L04et02 103.66 80.0-1200 V2014 - 1610

Magnesigm ugff.  1.00e+04 9432103 8427 80.0~ 1200 VB0 . 15352

Mangapsse ugl.  1.00e+02 1.06e+02 106.06 80.0- 120.0 11712614 . 16:%0
Molybdenpm  ugl.  L00eH02 1065402 106330 80.0- 120.0 V12014 . 1610 1300090
Nickel ugh  LO0e2  96%ci0l 9677 80.0-1200 1200 1352 1300090
Potassiuea. gl 100iG4 93803 9380 80.0-1200  U8AOIE 1552 1300080
Selenium wgl 1002102 89es0l .+B8.96 800-1200 BRI 1552 1300050 -
Sitver wg  100sH2  105en 10436 80.0-1200  Y7R014 1610 1300090
Sodium ugll,  100etD4  941et03 . 94.08 , 80.0 ~ 120.0 YB2014 1352 1300090

Iliumi ugl  L00et02 1hdet2 104.12 : 80,0- 1200 V014 15110 1306090

Viadiim wpff.  1.00e302 105500 10505 80.0-1200 . 172014 - 1510 130009
YA ugfl 1.00e+H2 9,80e+0F 93.87 00-1200 P04 1510 1300090

Uranium ngl. LOCeH . 1.0Ser(R2 104,58 80.0-1200 y7/2014 1610 1300090




USEPA NAREL MONTGOMERY, AL

Trace Metals Analysis by 7500Ce R ICP-MS

-.9.“5. 3
SERTAL DILUTION SAMPLE SUMMARY

BASFCLEVELAND SDGNe: 1300090

_ WATER ' Lab Codet UJS EPANAREL _ CaseNo.: RO1, 502808, SAS Nox XXXXX '

Matrix: - WATER Level:  LOW. s D09
 SaplaTD:  B311225E . Sevial Dilution TD: B3AEIISEL
Initial Serial : :

Result Result % Adceplance

- Analyte ugfl. € ug/L C  Differente Qual Limits M
Al 3350402 3490402 - 041 110.00% MS
Antimony  Li0st01 1156401 1040 10,00% Ms
Arsenic O 3a6eH0 33340 B 105:4 110.00% Ms©
Batim . 4Fetdl 27901 1047 110.08 % Ms
Beryllium 300602 B 100s01 B 1250 Ho8o%  MS .
Cadmium 196001 2070401 1052 110.00% MS
Caleium SATeHE 830104 99.0 0G00%  MS
Chyominm - 17001 L173eab1 1016 110,00% MS
Cobalt © 285¢t01 295040} 103.5 1000 % MS
Copper 2162401 ZA%etl] 1080 110.00%. MS
Tron 4%tz . - 26802 B 1076 A000% - MS
Léad +3:.90e101 . 3.84e+01 : 98.5 : M8
Magnesiim Y T 145040 108.6 MS
Manganese 4526101 101.2 110,00 % NS
Molybdenum o 1238101 98,9 10.00% MS -
Nicket A3+ 411402 994 110.00 % MS
Potassinm 155404 L6804 108.1 110.00% MS
Seleijiom 7060400 6.670400 - wis 119.00% MS
Sitver Z00e02 B 200e-02 W 100.0 119.00 % MS
Sodium 2460104 2.47e+04 1004 HDL0% - MS
Thaltizm 800e02. B 130261 B 1625 11000%  MS
Vanadiun LI0st00 B Li7e:00 B . 1664 1000% - MS
Zine - 664c101 75701 1139 . 110.60 % Ms
Uranfum Li8cH2 1.09%+02 91.9 : 110,06 % MS




USEPA NAREL M @NT Q@MERY AL
Trace Metals Analysis ibsy ’?’5&4}@% CRC IC?~MS

SAMPLE PREPARATION SUMMARY

Client: BASF CLEVELAND - 8DE No.r 1300060

 Conbract: WATER . IabCode: USEPANAREL _ °~  ‘Muthod: MS... . "SASNo: XXXXX
Case No:: ROL S02:508, D09 '

e ’ Sample _  Yoptial Sample  Final 'Samplé, Percent
Sﬂmplem . Cliert I Type ‘Matrix .If-;eg})at'e S[za{mL) Valeme {mkj) . Salid,s.

Ratéh Number: . 1300090 _ ' . o
- RBLKI360090 . Method Blank : MB WATER  12/23/13 4506 50
 LGS1300090 . LabControf Samwle - 1.CS WATER  12/23/13 450 50
CBIU2ITR . RO . SAM  WAIER - 1272313 450 50
B3 11218F 67 R SAM | WATER  1203/13 45.0 50
H3.11219G SO3 \ SAM | WATER - 1223113 450 30
B3.112207, S04 ' WATER. - 12/23/13 450 Y500
B3.11220%-D 804 WATER . -12/23713 - 450
B3.11220Z-5 SO4 o e WATER - 12/23/13 - 450
B mzez-sn §04 . owi WATER  12/23/13 450
B31I2IA S ¢ 805 WATER - 1223/13 . 450
B311202B. 806 WATER 12/23/13 45.0
B3.11223C 507 WATER - 12/23/13 43.0
B3.11224D S08 SAM WATER - 12/23/13 450 50
B3.11225E DO9 SAM WATER .- 12/23/13 59 50




US EPA ARCHIVE DOCUMENT

T&h [Lodeas

BASE CIEVELAND

USEPA NAREL MONTGOMERY, AL

14

- ANALYSISRUN LOG

Gontract:

US EPA/HAREL

Lase Ne.: ROL,; 802

Tndtrument ID Number:
Btart Date: 17772014

AG. T7500Ce

ICEMS

7500Ce CRC ICP-MS

WATER

BAS Ho. ¢

P8048

Ruz Wombar:.

17772014

SDG Wo.: 1300080

14A07000.8

‘BEA

Na.

g“*“ie. .

D/F

Analytes

CER

-
&

TH %

ok

B0

BETRIS00060

LCsS13a0050

H M B
I XS
Hinl bl

PEE RN 'W@h

P oo
PO o

S aal - R

HEE

BB
T8

A

B3.1iz17E

Bl N

B3.11218F

B3.312isc

B3.31220%

B3.11220%-A

1 32.112205-5.

B3.412202=D

B3I 112202-8

L

B3.112202~8D

b
IS
PIBIpe | M| KB

I Iselod] be|5e

S B B
R R P

AR R AL

P ] b e |
54 | 5 | d-E b g e

5 [ |54 o |p4 ot

EA BB ESE ES

B3.112213

AP BY (e |

IEI A BRI

"5 [ 54 [5e [ 54 5 | 3¢

B3.11222B

S—,

B3.11223C

B3.11224D

B3.11225%

B3.131325E-T

L ke e R A I B T T

Form XTIV -~ I3

A

s



USHPANAREL MONTGOMERY, AL

Trace Metals Analvsis by 7500Ce CRC ICP-MS

s
ANALYSIS RUN LOG
Client: RASKE CIEVRLAND Lo Contract: WATER

Lab Coder US EBA/NAREE Case Wa.: RG] 558 Wo.: KIIXE SDE Mo. : 1200090

Instrument -ID funber: ™ ARG 75000 TOEMS e ‘Method: M Tun Numbaer: - 14a07q0

Start Dakta: lf?/EOl%

BEPA

Fagple.

H R

BIEIEES
B

B3/12218%

B3. 112186

B3.112202

I s3.212202-A

| m3. 1122022

] 'B3.112202-D

B3 ,'1122_‘-'_'2.5"-“%

'B3,112208-8D

Bl I s e

BI. 112214

83,112228

E3.11 223C

53112240

B3.112258

B3.11225®m-T, 7 5.55 18417

T -

Weyern VT = TR



USEPA NAREL MONTGOMERY, AL

Frace Metals Analvsis by 7580Ce CRC ICP-MS
14
ANALYSIS RUN LOG

Cliént: BASF CLEVELAND Contradts WATER

izhb Code: US EPA/NAREL  Case No.: ROL, SOZ  9AS Wo.: | XEEXX SDG Mo.: 1300090

Instrement: I Homber: Ag T500Ca ICDMS Mothsd: MS Rein Numbers: '_;_-;;4_2-’168600,3

Start Date: 1/8/2014 End Pate: 17872014

Sample | DIF Time § R PEEN Fielmiu

ap
K

o m
Mimiwl w

W0

e

[=A¥!
MM

BN
=

TRELR1200080 ‘ 1.13 154&
14251300090 L 1013|1552
133.112178 . 4-13; 1557
' 3 22200 1602 , . _
| 82112 27.74] 1613 | X X
B3 11218F ' | . 5.58] 1818 SR

B3,11218F - 3.21| 1845
B3.13i219¢ -55.50] 1650
B3.11219¢ ..} '5.55 1636
B3.13121%¢ - 1.3i) 1701
B3.112202 1 1110 1708
B3.11220%-A CA1.10p 17312
| B3.312202-a J11.30) 1717
S ] . 2.13 3yen
B3, 112202 ~ 5_35| 1723 _
1'B3.112202-3 - 555 1733 EEEENNE)
532122053 ‘ 5.53] 1759 I
B3.11220%-D 1.11 1805 BN
B3.112 C ¥ 5:58) 1810 x| ] o1 1.1 1%
| B3.112258 111} 1815 ixixix] |2 2xizixlxglx-
B3.312228° 0 3370} 1821, X : ix ]
B3.112228 ) U1l 1s2s i |xixix Xl
83,11223¢ | 588 1832 b8 ' 54
B3,11223¢ 1.11] 1837 | x|=xi=x] |

B3,11224n " 5.55] 1842 xt |1 |
B3.112324D 1.13 18s8 I | =zixix
B3.11225F ' 5.55 1914 | - x|
B3 1122581, 57,758 1920 1x
B3.11225E ' 1,1a] 1925
B3.11225E~% 5.85| 1530

pind |5
IEIEIE e

el
s
2o
3

P

L

b
"
M
¥
N

Ly

kIR
b
B | et b

APl )
bl bt | 04 | b
b opd | TN

Iy
e
M
™
L

iN " .3:1.

Borm XIV - IN




US EPA ARCHIVE DOCUMENT

USEPA NAREL MONTGOMERY, AL

Trace Metals Analvsis by 7500Ce CRC ICP-MS

14~
ANALYSIS RUN LOG
Client: BASF CLEVELAND . Contract:  WATER.
Iab Code: TS EPA/NAREL | casaNo.: ROL, §02  SAS Wo.: HEREX SDE Fo.: 1300080
Instrument ID Namber: AG 7500Ce" ICEMS ethed: © MS Ron Member:  14AQ8600.B
Start Date: 17872014 End Date: 1/8/2014
EDA Y o T _ Analytes
si?f‘le._ poo/r pmmel 3R LET TiToelelz s lolnle k lulais
: vizlols|p| Iziz RIE in
(EIK1300090 1.11] 15:46
[ Zesizo0080. 1.11] 15:52 , |
Ba.zizi7E 1.11f 15:57 X B
B2 1218w 222.00] 16:02
B3.131218% 27.75] 16:13
B3.11218F 5.55] 16:18 1
£3.11218% © 1,13 16:45 X ' ' ' 2
B3.115156 _ 55.50] 16:50 '
23.112196 " 5.56 16:56] _ 1| 1 _
B3.112194 1,11 17:01 ' 1% nEn x|
"B3,11220% $11.10] 17:06 ' 11
B3.112507 & a1,10] 17:32
23,11220250 o Cda.ao] 17i1y
B3.113202-D b a3 a2
83,11220%  5.55 17:28
B3.11220%-& - 5.55 17:33
B 11220%-A  B.BE| 17159
| B3.112202-D 1.31] 18:05
B3.11221A ' .55 18:30 | | I O I O I P
B3.11221A L ET: P kN LS
B3.11222R b 21|12 |5 : 1 ]
pa.azees 7 couadlasezel N4 4 [F P L LR
B3.11223C I ECE I N IRERE
B3.11223¢C : ' & b3
®3,11224D .
B3.11274D b4 %
| B3.11225%
|"83.13225%-%
B3,112258  ~ X X
B3.11225E-L X %

Form XIV - IN




».,'%%;si.ﬁi PROTECTION AnEHCY
itk 0N AND ‘E“E*C}GR ;:,i'*"
MNationd Alr end Radi t}on Envismental Laboratary
e 540'Soigh Munis Avenus, Mentgamery, AL %6115—26{3%_
U rFQiE’J (334) 270-3400

- January 21, 2014

MEMORANDUM

- SUBJECT: Radiochernical Results for
: BASY Cleveland Samples [45 U‘XQ/
BROM: Cynihia Wiite, Director m i’
Guztm ot Envnonmental} Bhdloanalyﬁcal Laboratory Sczence

T: Nosl Vargas, Envu‘onmenta] Enf,inﬁ:@l
Region b

Atfached isa daﬁ, p&ékagc for frace metals analysis of samples collected from BASF | in
Clatzeland, Ohio. The samples constinrte NARTL, batch numbgs 1300090,

Specific information concerning all aspects of the radiological analysis of the samples is
containad in the batch ¢ase narratives o' the data packages. If you have any questions
concering-the analylical tésulis, please contact ine at (334)270-7052,

Dugtoa learﬁamzauon within the: Ofﬁce of Radiation and Indoor Air, the National Air
and Radiation Buvitonmental Laboratory is 16w called the Natjonal Analytma; Radiation
Enviremmental Laberatory. (Acronym remains ﬂw same, NAREL.)

Attachmeénts,

JAN 4 & 201

ENEORCENENT & COMPLIANGE
ﬁ%%%%grm‘%&%iw e REGION 5

st Address (URAL) = hiipdiwenr.epaigoy
Venalably Ot Based Inks on Beeveled Pa2er [Rinkruin 3055 Poslgensument

RecynlraRanreizble SFri
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MLQUALITY CONTROL

A Blailks: ATl blantl valugs wete within QC limits.

B. Laboratory Conirol Samples:

Labaratory Cottral 831111}18 recovery for Aluminum
falls.outside QC Hmits.

C:  Labowtory Duplicate:

Laboratoty Duplicate fot Molybdenum ié’fii_igh._

D, . Taboratory Matrix Spiked:
Laboratory Mam Spikes were within acceptable
ranges. Soms target analyte concentiations were
greater than calibration tanges, further dilution and

TPost Digestion Spikes wWei performed. All Post
Digestion Spike samplo recoveries were withia QC

Tioits.
V. Release of the data confained in this package has been authotized birthe Divector
of Center fof Bnvironmental Radiological Laboratory Science (CERLS), the
NAREL Quality Assurance Manager (QAM), and Mixed Waste Analytical
) Program (MWAP) or their designees, as verified by the following signatutés,
- ’ { Q :..-v . & - -
[mm/ kﬁ)/ 7 [y
Cindy Whits/” ; Date,
Director, €ERES
I Voaey bidhodbon 1151k
Mary F. Wis@{am _ . Date
Quality Assurance Madager, NAREL -
L Bdtal el i
C Boswell - Date

Team Lea‘ciéf, MWAP




US EPA ARCHIVE DOCUMENT

YINTTED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ANALYTICAL RADIATION ENVIRONMENTAL LABGRATORY

 INORGANIC ANALYSES
e REPORT OF SAMPLE DELIVERY GROUP S5 161300090
Project Name: BASF CLEVELAND

NARELSDGH#: : 1300090

1 RECEIRT

A Sample Information

Bampple # - Clignt Sareple D Type Matrix | Collected Recebved
B311217E ROI SAML b WATER 10/25/2013 1073072083 3
B3, 11218F © 802 SAM . TWATER 10/23/2013 10/3072013 -
B3.11215G 803 BAM 1 wWAIER 1072322013 10/38/2013
P, 113207 504 SAM .1, WATER T0/25/2013 10302013 § -
B3A1221A. 503 ] SAM ] WAIER InF25/2013 10/36/2013

. B3112298 S0 _ SAM 4 WATER 16/25/2013 10802013 |
o B31123C ©8QF- | . BAM WATER, 1342942013 1843642013

§3112240° " 08 . sAM WATER WIMI0E | 103062013

B3aimsE S omoe T | sAM WATER | 10292013 | 10/30R013

B.  Documentation : ' .
Exceptions: See Table 1 for a list of reporting qualifier
- definitions.

n AMALYSIS
A, Hﬂlding Times: All analyses were performed within holding time! -

- B, ' Proparation : . :
Haxceptions: No exceptions Were encounfersd.

(. Analytical _
o Exceptions: Mo exceptions wete encountered.

000003




US EPA ARCHIVE DOCUMENT

Table 1

Defiuitions of Reporting Qualifises

Concmﬁ'aﬁeﬁ {C) Qualifiers:

B The reported value is less than the Reportmg Yimit but greater ﬂlan or equai to '(:he
_ Blstmment Detection Timit (IDL).

U-  Indicates compound was analyzed for but not detected,

Quality Control () Qualifiers:

E= | Thereported value is estimated becﬂ@é-ofth’a presence of interferences.

M-  Duplicate injection precision requiremients not met,

N-  Spiked sample recovery not within control ’]im‘its.

5 h— The reported valus was determined by the Method of Standard Additions (MSA).
B “ }?upiicate analysts not within control fimits,

+-  QC Limit does not apply.

. Method (M) Qualifiers:

AV—]?]MS.. - Aatomaféd, Cold Vapor Flow Injection Mercury System

ICP-MS _ .. Inductively Coupled Plasma Mass Qpectmme’ter



USEPA NAREL MONTGOMERY, AL,

Client: BASF CLEVELAND

Trace Metals Analysis by 7500Ce CRC ICP-MS
.
IE\TORGANIC; ANALYSRIS DATA PACKAGE

SDGRe: 1300090 . Method Typs:

-SWRAG-6020A

§

N

Matrix:

ample ID: B3, 11218~

* Custanier Sariple 1D: §02

Date Réreived: 10/ 30,"2913 Level: TOW

PATE Le Andlysiz: RM
% Solids: 45,00 Final Vol: 50.00 .
Prep Batch1D: 1300090 12/23/2013 Instrument:  AG 7500Ce ICPMS
,_ ——— e
Analyte CAS No. Conceniration. Units C Crual M Dit Date Time
Alwminiin 7439-90-5 14Tl ug/L #RDL. M$§ 1 vemsld 1645
"Antimany 7440-36-0 360002 wgll. B SRDL ™3 $etd : 1 18014 16:45
Arsenie 7440382 274et00  ug/L . OSRDL WS 123¢:00 LBtz 1 17812014 16:45
B 7440393 T344et0l upL SKDL ™S 123et)  3.60e02 1 182004 16:43
Beryllinin 7440417 3.002-02 B SROL M5 123e+00 620803 1 17614 16:21
Cadiafin 7440-43-D Lde01 B >RDL  MS  1.23e+00 0.00000 1 1Bi2014 16:45
Calciwn TA4D-70-2 187405 SRDL M8 30843 1.83e0F 2% 1/giagu4 16:13:
Chromium 7440-473 1.302-01 B SRDL. M5  1Z3eHd0 472000 1 WRE014 1645
Cobalt TA40-48-4 1.09e+03 SRDL M8 617600 439802 b 1782014 16:18
Copper 44850+ 5.30:-01 B >RDL - MS 123700 3.0fe0z - F 17872014 i6:45
Iron 743%:3955 25803 SRDL MY 123eH2  LiZet0l 1 i/8/2014 15:4%
Lead 7439-92-1 _ 6.00e-02 . B SROL  MS 1232400 3.66e-02 1 usaond 16:45
Magnesivm 7439.95-4 3.4;35-1-04 PRDL. "MS - 617402 2462+00 6 14872014 -16:18
Manganese 7439.96.5 4926403  SRDL  MS  3.08ei01 272480 I8 L8Z6l4 16113
Molybdenum 74359987 1.21eH00 3 B SRDL  MS  123eH0 326s02 1 1842014 16:45
Nickel 7440020 40904  pglts SRDL M5 247602 637et00 222 15872014 16:02
Potassiurn ~ 7440097 107004 ugl SRDL  MS 123402 3.10e00 1/Bf2014 1645
Seleninm 7782492 1716400 uglL SRDL  BS  123eH0  123e02 1 L& 15:45
Siiver T440-23-4 6:00e-02  ugl. B >RBL  MS 12360 233e-02 1 178j2014 - 16345
" Sodium 4402235 26205 e/l SRDL  MS  3.08¢103  9dZetdl 28 1/810ia 1813

Thallium 7440288 400:02 . ngll, B SADL MS 123300 5.7De-03 1 lenoi4 16:45
Vanadium FAAD-63-2 400202 wgfl. B >RDL M5 1232400 5.70e-03 1 18R0I4 T 1645
Zine . 7440-66-6 2620401 wgll SROL MS 1236409 127501 1 s04 16:45
Uranium 7440-61-1 2.9%+00 ug/L - PRDL ME 12300 0.00000 i Vgl 16:45

Celor Before!  Cotorless Clarity Before: Clear Texiuver NfA
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Notes applicable to the plots of radionuclides in Appendix D.
¢ —The black diamonds are the reported activity results.

|~ Thevertical red lines are the uncertainty associated with the reported results (2 standard
deviations)-

S02 — BASF Pump and Treat Influent Sample

S03— BASF Purnp and Treat Effluent Sample

S04.and SD7 — Qutfall 007 Monitéfi_n_g:.s_ﬁéﬁﬁén Samples

505 and S08 —-Gutfail 007 Di-stha.r.ge to Ct.l.yahﬂga River Samples |

D03 — Duplicate of Sample $08 {Outfall 007 Discharge to Cuyahoga River Sample}

502506 were collected 10/25/2013

507,508 and D09 were collected 10/25/2013
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Site Name & Location:  BASF Cleveland
1000 Harvard Avenue
Cleveland, Ohio

Sampling Dates: October 24, 2013 and October 29,2013
(back-up dates: October 25 and Octobei:30.0r 31)

Introduction

. In 2011, the U.S. Army Corps -of Engincers (USACE) provided U.S. EPA Region 5 with
unconfirmed evidence that BASF Cotporation, 1000 Harvard Avenus, Cleveland, Ohio (“BASF”
of “the Site”™) was discharging uratiiuin-contaminated $water from Outfall 007 into the Cuyahoga -
River, and 'at & poinit just four miles upstream from Lake Erie, in violation of seciion 301 of the
Clean Water Act, 33 U.S.C. § 1311,

Representatives of T.8. EPA Region 5 will attempt to confirm the USACE’s evidence by
inspeciing the site and sampling groundwater/wastewater at internal locations and discharges to
the Cuyahoga River. ‘

Site Deseription

The BASF site is located approximately 3.5 miles southwest of downtown Cleveland, Ohio, Tt is
situated along the western bark of the Cuyahoga River, just north of ifs confluence with: Big
Creek. Harvard Avenue splits the property into a north and south section. The BASF property
" consists of approximately 24.46 acres and is compriSed ¢f four parcels (2, 3, 4 and 5) (Figure 1).
Parcel 2 is approximately 4.37 acies in size and i§ cumently a vacant lot. Parcel 3 is
approximately 18.94 acres in size and includes seven remaining buildings. The current buildings
within Parcel 3 include a warghouse (Building W-1); former foundry (Building F-1), former
boiler house (Building B-1), groundwater recovery and treatmént system building, garage,
former hydrogen flnoride plant wastéwater ticatment system. (Building H-10), and former scale
house. Parcel 4 is approximately 0.87 acres in size and Parcel 3 is approximately 0.28 acres in
size: ‘both are ciurently vacant Jofs, The BASF site also includes a structure referred 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 nosth-cenitral portm of Parcel 3
and shown on Fipure 1-as the area marked with hatch marks.

The BASF gite is the §ubject of response action by the USACE under the federal government’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 mamufacturing have been demolished with

 ove ight by the Nuclear Regulatoty Commission (NRC), although most of the floor slabs
refnain. The locations of former and ex1stmg bmldmgs are-shown on Figure 1.
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le and metal ﬁmshmtr compounds During the 19303 and 19403 the ‘U. S
crovernment contracted with Harshaw to complete uranivm reseatch and entichment at Building
(=1 of the Site, in support of the government’s Manhattan Project. Building G-1, the underlying

2



“contained 43.18 PCVL total uranium, Tn April of 2012, USACE sampled water in tlie 3tof
sewer from Building G-1 to the Cuyahocra River and found high levels of iranium in the storm

US EPA ARCHIVE DOCUMENT

Gult rbecame parentzcompany o submcha_ty Harshaw. In 1983 Gulf and the Kalsel Alummum
and. Chemicdl Corporation (“Kaiser”) entered inio a partnelbhlp, and Harshaw remained the
owner of the Site and the Gulf/Kaiser Parinership became the ‘operator of the Site.  Shortly
thereafter, Chevron purchased Gulf and Chevron assumed Gulf’s position in the Gulf/Kaiser
Par{inelsblp Historically, Harshaw was the permittee of several Clean Water Act NPDES
permits for the Site, including permits for ptocess wastewater, storm water, groundwater, and
approximately eight outfalls. In 1988, the Engelhard Corporation purchased the entire Site,
except” for Building G-1, which rémained owned and operated by the Chevron/Kaiser
Partnershlp In the early 1990s, BASF purchased the Slte “except for Bulldmg G-1, which

for a pump and treat systein 10 remedlate nickel ¢ontamination on
from the State of Ohio, ‘On April 1, 1998, the remaining NPDES

ope1at10ns at the Sife, ¢
te, pursvaiit to-an Or
pennﬂ:s -foa‘the Slte expued

Inthe ea:dy 20005, ’the . S Cengless delegated to the USACE the remediation of the radioactive

contarination at Buﬂdmg G-1 of the Site pursuant to the Farmerly Utilized Sites Remedial

- Action Program (FUSRAP) The USACE was funded for the investigation of the site through

the Recmd of Decigion, TUSACE had platined 1o begin: mnaechaﬁon in 5to 15 years, but this
rema.med subject to tight budgetary constraints,

On. March 30, 2010, Region 5 of EPA issued to BASF a RCRA 3008(h) .Administrative
Corrective Action Order (the Order) to rémediate hazardous waste and hazardous c¢onstituests in

. dll contaminated énvironmental media at the Site. The Order excluded Building G-1 of the Site,

since it was owhed by Chevron/Kaiser; The Order also excluded Building G-1 since RCRA
contaminants did not inchude rachoacuve contaminants, and since the U.S. Congress delegated to
USACE the 1ad10ac’£1ve remediation of the Site. There was also 1o evidence the radiozctive
contamination of Bmldmg G-1, or its undeﬂymg soil or groundwater, biad mlgrated froim those
ofigins at the time, (BASF prowded EPA with its RCRA RFI workplan pmsuant to EPA’s
Order, and BPA is comple‘cmg its 1ev1ew)

On or about April 2010, BASF notified EPA it found radicactive contamination in the Pump and
Treat System that it 'was ordered to emplay to contain and remediate groundwater contaminated
with nickel orI'-ﬂIEQ'Si_’Ee, pursuant to 4 State of Ohio Order. It is not known whether BASF’s
atterpts to #djust its Pump and Treat:System to teduce radioactive contamination in the system
were successful, - One objective of this sampling plan will be to determine whether the effluent
from the treatment system is contaminated with radionuclides.

T11.2011, the Land #nd Cheimicals Division (Chiistine McConaghy) discovered a pipe (Outfall
007) on the Site discharging water into the Cuyahoga River. BASF and USACE stafed they
were unaware of the discharge. In May of 2011, USACE sampled the water from the pipe

'(Outfall 007) and found the discharge contained 141.65 pCi/L. total/148.73 pCi/L disselved

uranium, In May of 2012, USACE saripled the water from QOutfall 007 and found the. disch: ge_




- sewer water neaf* Buﬂdmg G-1 (2079 pg/L total/1855 pg/L dissolved ), a- decleased level of
urativm in the stori sewer water at Ouefall 007 (77.4 ng/L total/75:3 g/l dlqc;olved) and- a
further decreased. level in the Cuyahoga River (41 ng/L total/18 pg/ls 'dissolvec%) Fignre 2is a
site plar for the Ouﬁaﬂ 007 drainage and process sewer system located at the: BASF site.

Recently, USACE Stated to EPA it had sampled the water from the p1pe (Outfall 007) annvally
since at least 2008. Hoxvevel USACE has not shared with EPA many details of the sampling
events such as iis quality assurance plan: notwithstanding repeated requests, and notwithstanding
USACE’s otal agreements to do so. Therefore, to date, EPA has no separate and independent
information o confirm USACE’s ﬂnd:mgs or to prowde fac’cual or Iegal conclusions with
hecessary conﬁdence po :

Project/Sampling Ob_jectives

The objective is to confirm whéthier metals and/or iadionuclides are beinig digcharged info the
Cuyahoga River from BA ity and whether the same pollutants are present in the
Cuyzhoga River. Sampling results will also be used to learn whether radionuclides are being
drawn into BASE’s recovery wells ind subsequently being discharged from the nickel treatment
system into the Northeast Ohio Regional e1 DISﬁ.lCt __\%?age system.

To satisfy these objectives, groundwater, ¥ stewate1 ‘ambient river water will be. sampled at
several locations as deseribed below. The potennal samplmg locations are marked in Figure 3.
Actual sampling locations WLIE be recorded using a GPS devme

o Groundwater Withﬂxawfk by BAST’s recovery wells that enters the water treatment
system (i.e., pump-and tiat system influent) for total metals and radionuclides,

e Groundwater {reated hy BASF s nickel pump and treaf System for total metals and
radionuclides,

o Groundwater/wastewater in the Sewer pipe on BAS
of the same pipe that discharges via Outfall 007, for fotal
potential locations are considered: - BASE's former NPDES samplmg station for Qutfall
007 and a manhole over a sewer between the fermer NPDES sampling station and Qutfail
007. -

Wastewater discharged from Outfall 007 for total metals and radionuclides, and

River water in the immediate pro:»;umty of Qutfall 007 for total metals. and radionuclides.

Table 1 summarizes the sampling d__ "'1g11 Samples will be collec’fed as giab samples and to the
extent possible, they will be collected directly into the sample containers. - Depending on the
information gathered during the 0n-s1te evaluation, EPA personnel may need to modify the
sampling locations and or approa an effort to collect representative samplés, ‘Samples will
be shipped. fo the National Air “and Radiation Envuonmental Labmatmy (NAREL) in
Montgomcry, Alabama f01 analy51s

'__dltional to cpllectmg:sqmples for laboratory analysis as shown in Table 1, the ficld team

1 gfL ot Be convertéd to pCi/L, by minltiplying by 0.67



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.

AFf_F¥ap Lotaton
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NOTES:
¥)BOLD SHOWHIG FASNFOLES MONTORED DURING DYETEST
o 2) PROCESS SEWER SYSTEM EOCATIONAPPREXIMATE.

ik ¥ k- ¥
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Site Plan with Quifag 087 Dramage and Process Sewar System .
D, -
) BASF Carpci‘ahon Former Harshaw Chemical Slre -
ten - Elgveland, Dhio Prefest sB0154775
by &ULY2011
LS v B 4dm 230 Fest oo Flgu_l'e 1

Figure 2 - Outfall 607 Drainage and Process Sewer Systeni’ (drawmtf obtamed fram
AECOM 10/20/11 memo)
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~ Table 1. Proposed Sampling Design

Container &

Date’ Location® ‘Parameters Analytical Method®  { Volume" Preservation”
Week 1 Ay BASF nickel pump | Total Metals NAREL SOP ~__ HDPE 500 mL | None
and treat system inlet | Ra-226 NAREL Ra226-Eichrom
Ra-228 NAREL Ra-~05 HDPE4L
Uranium=-234, 235, and 238 | NAREL U-Eichtom '
_ Thorium=-230 and 232 NAREL Th-Eichroni
Weelk 1 R BASF nickel pump | Total Metals. NAREL SOP HDPE:560.mL { None
: and treat system outlet | Ra-226 - NAREL Ra226-Eichrom ‘
' Ra-228 NAREL Ra-05 HDPE4 L
Uranium-234, 235, and 238 | NAREL U-Eichrom
- - Thoerium-230 and 232 NAREL Th-Eichrom ) o . _
Week 1.&2 | Cr BASE’s former | Total Metals NAREL SOP ~ LHDPE 5001, | None
| NPDES monitoring Ra-226 NAREL Ra226-Eichrom
station:for Outfall 007 | Ra-228 NAREL Ra-05 B HDPE4L
Uranium-234, 235, and 238 | NAREL U-Eichroin
Thorium-230 and 232 NAREL Th-Eichrom
Week 162 | D+ Outfall 007 Total Metals S NAREL SOP HDPE 500 mL | Nothe
S _ Ra-226 NAREIL Ra226-Eichroiti '
Ra-228 NARELRa:05 = | HDPE4L
Uraninm-234, 235, and 238 | NAREL U-Eichort . A
' L Thorium-230.and 232 . NAREL Th-Eichrop:, .
Weeek [ Cuyahoga River _ | Total Metals NAREL SOP HDPES00 ml. | None
adjacent to Outfall 007 | Ra-226 NAREL Ra226-Fichiom
Ra<228 e el NAREL Ra-05 HDPE 4 L
Uranium-234, 235, and 238 | NAREL U-Ei¢hrora .. | -
Thorium-230 and 232 NAREL Th-Fi¢]




; Container &
Date! Location® | Parameters | Analytical Method® Volume! Preservation”
Week Lor2 | Field QC samples (tp | Total Metals ... .| NAREL SOP _ HDPE 500 ml. | None
blark & duplicate) Ra-226. - .= NAREL Ra226-Eichrom
Ra-228 NAREL Ra-05 HDPE 4L
Uranium-234, 234, and 238 | NAREL U-Hichrom
Thorium-230 and 232 NAREL Th-Eichtom:

' : mth Octaber 24 ag-a back-up date. Week 2 is October 29, 2013, with October 30-and 31 as back—up dates

- Sec F1 e 3 f01 gy locations.

- *The NAR]ZL SOP fortotal recoverable metals is based on ]ZPA SW—846 Methiod 60204, Revision 1. {Tnductively Coupled Plasiiia - M‘ISS:

., Spectiometry) mes’aon proceduire to solubilize analytes in shspended material is based on-SW-846 Method 30154, Revxswn 1.
One LX[IEL L,ontamel of S‘unple is 1equned for labomtory QC a:na.lyses for metals ancl radionuclides for the 13103301
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Samples will be shipped in coolers, Indis
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Report 3 map error

¥igure 3 —Map of Propssed Sampling Locations

Sample Packaging and Transport

idual sample contairiets will ba packaged to plevent
spillage by placing them in ledk-tight plastic baps, and then filling cqoler voids with, packi

media. A chdin of custody form will be placed inside a ledktight bag and put-in ane of the
sample coolers, Sample coolers will be taped shut, and eustody seals will be placed at opposite
cornets of the coolers. Alternatively, the samples may be placed in a single plastic garbage bag

ipside a cooler with a custody seal taped o the dlosure. Sainplés will he shipped by UPS for
qiext day delivery. Cindy White, Analytical Servicés Coordinator for NAREL, must be notified

when the saniples are shipped.
’S'amli]jng,Plaﬁ quiﬁeaﬁan

This samplmc plan is subject to smodifieation dagendmﬂ fipon: cendltmns ¢ncountered i in the ueld
and othey civetnistances,




C{infac_i_: Jin?fa}tfméti_en during this Sampling Project

© Field Personnel - |

Maik Moloriey
" :Maik Conti ~ S
" Noel Varges .~

. CRL f;lajT:J'-PéI'SDDJlél : : P
" Atnazda Wroble = 312-353-0375 (officg) .
‘Robert Snyder 312-353-9083 (officey

_i}i:\T{-‘sBELPersmmel ‘ : . ‘
“Cindy White -~ —~334-270-7052 (office) -
, ‘ a . White.lé_irgd?@eﬁa.gdv

" Attachments -

NAREL Analytical Request Form -




